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1 Introduction

The aim of the report is to present results of hybrid method that combine finite element method and
mode matching method for scattering problem with cylindrical object of arbitrary cross section. The
method was described in a previous report. In this report two shapes of cross sections will be presented:
rectangular and elliptical cylinder.

2 Rectangular cylinder

The analyzed cylinder with rectangular cross section has dimensions A x 0.25)\ (see Fig.1). The
structure is placed in the center of Cartesian coordinate system. The scattering characteristics for
different size of domain (radius of surface where Z matrix is determined) are presented in Fig. 2.
Maximum error is defined as a maximum of absolute difference between a scattering characteristic
obtained with FEM and field matching method [1]. The results for different radius of numerical
domain are presented in Fig. 3.
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Figure 1: Computational domain for rectangular cylinder

3 Elliptical cylinder

The analyzed cylinder with elliptical cross section has dimensions A x 0.5\ (semi-major/minor axis)
- see Fig.4. The structure is placed in the center of Cartesian coordinate system. The scattering
characteristics for different size of domain are collected in Fig. 5. The maximum error for different
radius of numerical domain are presented in Fig. 6.
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Figure 2: The scattering characteristics of rectangular cylinder different value of numerical domain
radius
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Figure 3: Values of maximum error for different value of radius
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Figure 4: Computational domain for elliptical cylinder
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Figure 5: The scattering characteristics of elliptical cylinder for different value of numerical domain
radius
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Figure 6: Values of maximum error for different value of radius



