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(Calculation of the coupling coefficient for
trapezoidal gratings using the ray optics technique)
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Abstract

Using the ray optics technique, we derive the analytic expressions of TE mode coupling coefficient
for five-layer Distributed Feedback(DFB) structure devices. We compare the coupling coefficient
calculated by the ray optics technique with those calculated by the extended additional layer
method(EALM) which may be a most accurate method of calculating the coupling coefficient. The
difference between the results of the ray optics technique and those of the EALM is small for most
cases of grating depth and forms being practically made. In the case of rectangular gratings, the
difference increases as the duty cvcle of grating deviates from 0.5, In the case of the trapezoidal
grating, the difference increases as the ratio of the top to the period of grating deviates from 0.5 and
as the length of the top becomes longer than that of the base. The difference of three-layer DFB
structures is smaller than that of five-laver DFB structures.
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Fig. 1. Schematic illustration of a five layer
DFB structure with trapezoidal gratings.
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