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Abstract

Recently, various simplified simulation techniques such as finite-difference beam propagation
method and non-orthogonal coupled-mode theory have proposed to analyze the optical
characteristics of tapered directional couplers supported by the coupling of two propagating modes.
Although these approaches are often in sufficiently accurate, they do not provide the detailed
solutions encountered in the analysis of tapered guiding structures. For this purpose, we introduce
and utilize a newly developed modal transmission-line theory to analyze rigorously power transfer
of the directional coupler. The numerical result reveals that the propagation constants of even and
odd modes converge to a single value as increasing the spacer thickness between two symmetric
tapered guides. Furthermore, 97% of the power incident into a guiding channel is transmitted to the
other channel at the tapered angle 6=0.1°, and the efficiency of power transfer decreases
dramatically as increasing the angle.
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