BULBS versus BALLS + photovoltaic conversion

The prospects for interference free power delivery (i.e.  electronics modules without power wires) will be greatly enhanced with efficient bulb couplers for the light input instead of over-convergent ball lenses. It is not difficult to see why the ball lenses, albeit very  cheap, are so notoriously inefficient. The second surface, being convex  instead of concave, sends most of the ray-wave flux in the wrong  directions to enter the fibre.  Moreover the small portion that enters  the fibre has mostly very bad numerical aperture.  By contrast the  miniaturised bulb antennae can be optically matched, using the Helmholtz-Lagrange principle, to provide excellent launch numerical  aperture (NA).
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At Lancaster, we  have done tests to show that millimetre-wave polythene versions can achieve nearly the theoretical limit of 92% transmission efficiency for refractive index of 1.5.  It should be possible to approach this with light and PMMA (Polymethyl methacrylate, Perspex™, Plexiglas™, Lucite™).
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