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Inverse Mapping Structures onto Transparency1 KIM F. FERRIS,
XIN SUN, PAUL A. WHITNEY, Pacific Northwest National Laboratory — Com-
posite materials have continued to make a number of improvements in physical
properties (mechanical moduli), but lag behind in optical responses such as trans-
parency. The hybrid nature of the composite material, particle and host matrix,
divides light scattering issues into particle size regimes, where the particle size d >>
lambda and approximations such as anomalous dispersion have proven useful, and
d<< lambda where more exacting methods are necessary. The real-life difference
between the ‘design’ particle size and the practical particle size distribution often
finds contributions to light scattering losses from both regimes. Using a ceramic-
polymer composite as a case example, we have used black box optimization methods
to examine the practical bounds for each regime and to assess design rules. These
guidelines suggest limitations for particle morphologies and the optical properties of
the component materials.
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