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Porous anodic alumina (PAA) and designing functional nanostructures based on PAA

ABSTRACT

Porous anodic alumina (PAA) is fabricated by electrochemical oxidation of aluminum. Self-organized
growth of PAA resulting in a hexagonal close-packed (hcp) structure of pores occurs only within narrow
anodization conditions. Usually these conditions are limited to a given voltage dependent on the acid
species. Pore shape can be easily modulated by external electrochemical parameters such as applied
voltage or current. This correlation is a base for designing various 1-dimensional photonic crystals (PCs).
In the PCs, the effective refractive index is controlled by periodically modulated porosity along the whole
PAA thickness. By application of well-designed pulse modalities and electrochemical conditions the
gradient-index and step-index optical filters with photonic stop bands ranging from visible to mid-infrared
spectral range can be produced. Moreover, PAA can be used for templated synthesis of other functional
nanomaterials, such as ZnO.



