'L‘ UNIVERSITAT PADERBORN

Die Universitdt der Informationsgesellschaft

Bastian

An Analysis of Metamaterial Unit-Cells

Bandlow and Rolf Schuhmann

Universitat Paderborn, Theoretische Elektrotechnik, Warburger Str. 100, 33098 Paderborn, Germany

Higher Order Mode

Abstract

« Full-wave analysis of resonant metamaterial structures
using CST Microwave Studio & Matlab.

« Consider one unit cell of the lattice in a 2-port model for
TEM wave excitation.

* Modal expansion in port planes for detection of higher
order modes.

« Construction of periodic field solution from scattering
matrix.

« Using higher order modes in scattering matrix approach.

Valid solutions for Maxwell's Equations:

u>0, €>0 H<0 €<0
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Modeling approach:
«Restriction to waves in coordinate direction
*Transversal periodicity approximated by Perfect Electric or

Perfect Magnetic Conductors
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PEC
One unit cell with
« Electric / magnetic boundaries
« Excitation with parallel plate mode

Wave in lattice

Scattering Parame

System view of a unit cell
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waveguide modes

Electric field

Expand electrical field strength at port plane in

Magnetic field

3D Eigenmode with
periodic boundaries
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Consideration of higher order modes
leads to improved accuracy in

ji ().

Simulation Procedure:
« Problem Definition: Grid model,
« Solve for scattering matrices

Post Processing in Matlab  ©
« Modal expansion at port planes

CST MICROWAVE STUDIO™(MWS)

« Calculate transfer scattering matrix
« Solve for Eigenvalues of transfer matrix

port modes, etc.
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