Optimum design of optical filter with multiple layers of
arbitrary refractive indices
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ABSTRACT: A computer program has been developed to search for the optimum multi-layer
filter structure by modifying the refractive indices (RI) of the layers continuously between 1.417 and
2.435, which are the RIs of SiO, and TiO,, respectively. It aimsto propose a design strategy where
RI control of each layer is available by the recent progress in co-sputtering technique. We have
tested the optimization of 3 kinds of initial structures for various numbers of layers (N.). These
initial structures are (HLHL...), (LHLH...), and (OQO...), where H denotes the TiO; layer, L does
the SIO, layer, and O denotes the layer whose RI is the halfway of H and L. The residua error
becomes smaller as N, increases, and the HL structure shows the best result at any N.. The OO is
as good as the HL while the N is small, but becomes worst at N, >20. By comparing the HL and
LH, it is understood that the more the alteration periods of H and L layersin the initial structureis,
the better the optimization result is.
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