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Solution 

The method of lines (MOL) is a semi-analytical method that provides very efficient analysis of structures with long or repeated segments.  It can 

be used to model scattering or to calculate modes in waveguides.  It offers benefits when metals or high dielectric contrast is incorporated. 
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VISUALIZING THE SEMI-ANALYTICAL SOLUTION 

THE SCATTERING MATRIX 
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THE SCATTERING MATRIX ALGORITHM 

Redheffer Star Product: 
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The formulation for the general asymmetric case is 

An improved formulation offers the following benefits: 

 

1. Symmetric scattering matrices 

2.  Faster the calculate. 

3.  More memory efficient. 

4.  Interchangeable scattering matrices. 

2D FORMULATION OF MAXWELL’S EQUATIONS 

Wave Equation for E Mode 
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Wave Equation for H Mode 
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CALCULATING TRANSMITTANCE AND 

REFLECTANCE 

The source... 
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Transmitted and reflected fields... 
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Calculate the spatial harmonics... 
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Calculate the longitudinal field components... 
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Calculate overall reflectance and transmittance... 
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