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Abstract 
 
The Kontorovich-Lebedev (KL) transform is suitable for the analytical solution of a class of 
diffraction problems in which the interface between different media is radially invariant. This 
class includes the important problems of diffraction by metal, impedance and dielectric 
wedges in the cylindrical coordinate system and by metal, impedance and dielectric cones in 
the spherical coordinate system. It is worth noting that despite the geometrical simplicity of a 
diffracting structure like a dielectric or impedance cone, none of the methods known in the 
literature provides a closed-form analytical solution for the corresponding diffraction prob-
lem. Although commercially available electromagnetic simulation packages (e.g. those based 
on FDTD) present fast and accurate solutions of the electromagnetic field in such simple ge-
ometries, only closed-form or at least quasi-closed-form analytical techniques can give a deep 
and comprehensive insight into the physics of the problem. Furthermore, the modal spectrum 
of such guiding and/or radiating structures is systematically determined in terms of the closed-
form analytical solution of the diffraction problem. This is done by investigating the near-and 
far-field asymptotic behaviors of the diffracted field. 
 
In this contribution the KL transform is applied to the analysis of both acoustic (scalar, one 
dimensional) and electromagnetic (vectorial three dimensional) diffraction by conducting, 
impedance and material objects having a wedge or conical forms. The special case of thin 
conducting sheets is also considered. This ends up with either closed-form or quasi-closed-
form analytical expressions for the different field components, which are then used for the 
determination of the modal spectrum in these structures. 
 
The analysis technique starts by transforming the radial dependence of the different field 
components using the KL transform. This results in transforming the field equations into the 
KL spectral domain. The other field dependence(s) are determined then analytically using a 
series expansion if necessary. The KL spectral representations are matched at the interface 
between different media. This results in an integral equation that can (after some processing) 
be solved either in a closed form or in a quasi-closed form (i.e., a form which includes some 
simple functions to be computed numerically). Near and far field approximations are the ap-
plied that give a physical insight into the nature of the diffraction. 


