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In this work we present a new and comprehensive theory for the solution of electromagnetic diffraction problems 
involving impenetrable wedges in arbitrary linear media. This theory utilizes Bresler-Marcuvitz transverse 
equations, characteristic Green's function procedure, and the Wiener-Hopf technique to address complex 
scattering problems [1]. The effectiveness of this technique has already been demonstrated in the analysis of 
wedge problems in isotropic media [2], and now we have extended its application to more general cases [3-4]. We 
derive Generalized Wiener-Hopf equations (GWHEs) from spectral functional equations in angular regions filled 
with arbitrary linear media with the application of boundary conditions as solution of transverse equations. These 
equations can be systematically interpreted with network formalism. We recall that GWHEs have plus and minus 
unknowns that are defined into different complex planes but related together. We believe that this mathematical 
technique significantly expands the possibilities for spectral analysis of electromagnetic problems involving 
angular regions filled with complex arbitrary linear media. We observe that the GWHEs in arbitrary linear media 
usually report physical unknowns defined into multiple complex planes (more than 2) as the physical problem 
usually contains more than one propagation constant. Traditional spectral methods such as Sommerfeld-
Malyuzhinets (SM) method, the Kontorovich-Lebedev (KL) transform method, and the Wiener-Hopf (WH) 
method are fundamental and complementary in studying diffraction problems in presence of sharp discontinuities 
immersed in isotropic region. The primary benefit in utilizing the SM and KL techniques is the application of the 
spectral complex angular plane derived from the Sommerfeld integral theory, which has also been successfully 
applied in the Wiener-Hopf framework through the concept of rotating waves in isotropic angular region, see for 
instance [2] and references therein. However, the definition of this complex plane is possible in problem with one 
propagation constant. One of the most important result obtained in presence of anisotropic media is the exact 
solution obtained by Felsen in the case of the scattering by a PEC wedge immersed in uniaxial medium illuminated 
by plane waves at normal incidence [5], by applying a generalized version of separation of variables. In the present 
work, we apply for the first times direct Fredholm factorization [6] to GWHEs avoiding introduction of spectral 
mapping to resort to CWHEs. In particular the method is effective for problems with more than one propagation 
constat where the spectral mapping cannot be introduced, and other techniques are ineffective. The fundamental 
tool in direct Fredholm factorization is the application of Cauchy integral representation to GWHEs that allows 
to represent unknowns in one complex plane starting from multiple complex planes. With this tool we allow all 
unknows of GWH problem to be represented using integral equations in one complex plane that can be regularized 
with Fredholm factorization procedure, see for instance [6,7]. The proposed methodology is validated through 
examples, beginning with the examination of diffraction by a PEC wedge in anisotropic media.  
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