
University of Pennsylvania
ScholarlyCommons

Departmental Papers (ESE) Department of Electrical & Systems Engineering

January 1990

The Theory of Chirowaveguides
Philippe Pelet
University of Pennsylvania

Nader Engheta
University of Pennsylvania, engheta@ee.upenn.edu

Follow this and additional works at: http://repository.upenn.edu/ese_papers

Copyright 1990 IEEE. Reprinted from IEEE Transactions on Antennas and Propagation, Volume 38, Issue 1, January 1990, pages 90-98.

This material is posted here with permission of the IEEE. Such permission of the IEEE does not in any way imply IEEE endorsement of any of the
University of Pennsylvania's products or services. Internal or personal use of this material is permitted. However, permission to reprint/republish this
material for advertising or promotional purposes or for creating new collective works for resale or redistribution must be obtained from the IEEE by
writing to pubs-permissions@ieee.org. By choosing to view this document, you agree to all provisions of the copyright laws protecting it.

This paper is posted at ScholarlyCommons. http://repository.upenn.edu/ese_papers/183
For more information, please contact repository@pobox.upenn.edu.

Recommended Citation
Philippe Pelet and Nader Engheta, "The Theory of Chirowaveguides", . January 1990.

CORE Metadata, citation and similar papers at core.ac.uk

Provided by ScholarlyCommons@Penn

https://core.ac.uk/display/76361274?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://repository.upenn.edu?utm_source=repository.upenn.edu%2Fese_papers%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/ese_papers?utm_source=repository.upenn.edu%2Fese_papers%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/ese?utm_source=repository.upenn.edu%2Fese_papers%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/ese_papers?utm_source=repository.upenn.edu%2Fese_papers%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/ese_papers/183
mailto:repository@pobox.upenn.edu


The Theory of Chirowaveguides

Abstract
Recently a new type of guided-wave structure, named chirowaveguide was suggested by the authors. The
chirowaveguides consist of cylindrical waveguides filled with homogeneous isotropic chiral materials. Due to
the electromagnetic chirality of the material inside the waveguide, several important features area associated
with this type of guided-wave structure. In this paper, the theory of chirowaveguides is discussed and their
salient features are analyzed. It is show that the Helmhotz equations for the longitudinal components of
electric and magnetic fields in chirowaveguides are always coupled and consequently, in these waveguides
individual transverse electric (TE), transverse magnetic (TM), or transverse electromagnetic (TEM) modes
cannot be supported. As an illustrative example, the parallel-plate chirowaveguide is analyzed in detail and the
corresponding dispersion relations, cut-off frequencies, propagating and evanescent modes are obtained. In
the dispersion (Brillouin) diagram for a chirowaveguide, three regions are identified: the fast-fast-wave region,
the fast-slow-wave region and the slow-slow-wave region. For each of these regions the electromagnetic field
components in a parallel-plat chirowaveguide are analyzed and the electric field components are plotted.
Potential applications of chirowaveguides in integrated optical devices, communication systems, and printed
circuit antennas are mentioned.
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