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Comparison of the Numerical Methods for the Optimum
Antireflection Coatings of Laser Diode Facets
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ABSTRACT

We calculate the optimum refractive index and thickness for a single layer antireflection coating
as a function of active layer thickness of a laser diode using three different simplified numerical
methods, The difference of the results using three methods comes from that of the effective re-
fractive index of a laser used in three methods. We compare three simplified methods to an exact
method to check the validity of the simplified methods. We conclude that the simplified method,
choosing the effective index of a laser diode as a function of incidence angle of each plane wave
composing of a guided mode agree well to an exact method for both TE and TM modes and the

cases of strongly and weakly guiding.
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Fig. 1. Model of an Antirefiection coated laser diode
used in the analysis,
n, : refractive index of active layers,
n, : refractive index of cladding,
n, : refractive index of coating layer,
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n, : refractive index of external medium,
h; : coating layer thickness,
Ei :incident wave,
0i(i=0, 1, 2) : incident angle in each layer
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(Table 1> Comparison of TE reflectivity using a rigorous method and the three %imphﬂed methods in the
case of air at the end of the laser diode with parameters n, = 3.6, A = (.86 um for n.—=3.24, d =

0.25 um, and n.= 1.0, d == 0.1815 pm.
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