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Surface waves and volume modes in multiple
dielectric layers

student : Cheng- Jui Huang Advisors : Dr. Ruey-Bing Hwang

Department of Communication Engineering
National Chiao Tung University

ABSTRACT

In this thesis, the mechanism of surface wave excitation is discussed. As we know,
single-layered dielectric slab waveguide is the simplest structure that can excite surface
wave, and this structure is utilized as the basic of our study. We use transverse
resonance technique (TRT) incorporating transfer matrix to solve and plot the
dispersion relation for a given structure. The surface mode exists when the effective
dielectric constant is greater than one. Specifically, the periodic structure, which
operates at the stop-band region, with unit cell consisting of two different materials is
placed adjacent to the single layered dielectric slab. These materials are RO5880 and
silicon. To simplify the computational cost and take practical fabrication into account,
the infinite unit cells are truncated and reduced to five unit cells while the effect of
periodic structure is still preserved. The dispersion curve of complete structure and the
band structure of grating with infinite periodicity are graphically overlapped which can
identify the location of surface mode. Finally the commercial electromagnetic package
CST MWS is employed to verify the feasibility of this research.
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TE mode dispersion curve with parameter ss=10
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TM mode dispersion curve with parameter 85=10
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