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ABSTRACT:

Photonic crystals (PCs) dramatically alter the dispersion relations and the spatial power
distribution of electromagnetic modes in dielectric materials with a periodic refractive
index. Specific designs of photonic crystals promote photonic bandgaps, i.e., frequency
ranges over which propagation is disallowed in the material for all directions and
polarizations of light. The anomalous dispersion in PCs enables light localization,
spontaneous emission suppression, slow light, and effective negative refraction. Such PC
properties have been applied in sensors, waveguides, solid state lighting, photovoltaics,
superlenses, etc. However, it is challenging to fabricate photonically active materials
using the self-assembly of spheres because of the degeneracy in the photonic bands at
points of high symmetry. Anisotropic particles with hard body and dipolar interactions
provide structural diversity (i.e., a wide range of structures including crystals,
mesophases, and semi-regular tilings), and align with the symmetry-reduction strategy
that promotes bandgaps. Moreover, properties that depend on the bands themselves and
their dispersion, such as refraction and slow light, have not been addressed in self-
assembled systems. The present talk will focus on the self-organization of anisotropic
particles into photonic solids and their optical band gap, all-angle negative refraction
(AANR), and slow light properties.
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