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Abstract

The Split-Step Parabolic Equation (SSPE), commonly used for the numerical analysis of long-range electromagnetic
wave propagation, requires an accurate prediction of the atmospheric refractive index, which determines the
wavenumber. In this study, a novel approximate formula for the effective refractive index is proposed by applying the
Mobius transformation and an autonomous differential equation. The presented effective refractive index accounts for
polarization and frequency behaviors. For vertical polarization, the gradient of the refractive index with height is
incorporated into the conventional formula, whereas for horizontal polarization, the same expression as the conventional
approach is derived. To optimally estimate the effective refractive index based on measured atmospheric conditions, the
Gauss - Newton Algorithm (GNA) is introduced. The effective refractive index predicted by the GNA closely matches
the actual refractive index. Furthermore, this refractive index is applied to compute the 2-way wide-angle SSPE. The
calculated results are compared with previous studies, demonstrating a high degree of agreement.
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