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The familiar experience of light bouncing off a metal mirror is given a radically new twist when
metal films are patterned on the nanometre scale. By essentially performing "lost-wax" casting
using arrays of sub-micron objects as a template, we create simply and cheaply a whole array of
intricate 3D metal and semiconductor nano-architectures on large area robust films. Since the
spherical voids created are on the scale of the wavelength of light, their properties go beyond
familiar optics. We find a very wide range of new optical phenomenon in these structures,
including novel interference inside a single sub-micron void, localised plasmons trapped in the
voids, and plasmonic bandgaps on the textured surfaces. Using such nanophotonic structures,
we have recently made resonant optical cavities with ultrasmall mode volumes, suitable for a
wide range of applications such as molecular sensing, optical trapping, microlasers and the
ultimate goal of single chromaphore-single optical mode coupling [1-7].
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