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TR OBEE (330) : Dielectric rod arrays in a metallic waveguide alter the propagation
modes and group velocities of electromagnetic waves. We focus on TEio-to-TEz20 mode
converters and investigate the variation in their behavior with frequency. In this
investigation, a mode converter is proposed that passes the TE10 mode at frequencies lower
than 2f:, and converts the TEi0 mode into the TE4 mode for frequencies higher than 2f,
which is achieved by a combination of TE1o-TEz mode converters. A mode converter is also
proposed that passes the TEi0 mode at frequencies lower than 2f;, and converts the TE3o0
mode into the TE10 mode for frequencies higher than 3f..

As magnetic materials are usually used for special elements, there is only limited use of
software for calculating the characteristics of the magnetic materials. In recent years, an
electromagnetic metamaterial which is an artificial crystal is investigated for a range of
magnetic and dielectric constants. It may increase supply and demand of calculation
software. In this study, we developed educational software working on .NET Framework for
calculating reflection, transmission and absorption rates for dielectric and magnetic
materials and help our students to understand the results in a logical way.

Short wire pairs are simple metamaterial structures. This structure includes a dielectric
substrate with metal strips on both sides, of which the electric and magnetic resonant
frequencies can be controlled by adjusting the length of the metallic wires. However, to
vary the magnetic resonant frequency requires a change in the length of the strip and
another patterned photomask. In this investigation, a simple method is introduced that
requires only one patterned photomask by shifting the position of faced wire pairs up and
down.
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