
Accepted Manuscript

Transverse Electric Surface Waves in a Plasma Medium Bounded by Magnetic
Materials

Rashid Ali, Burhan Zamir, H.A. Shah

PII: S2211-3797(17)31590-5
DOI: https://doi.org/10.1016/j.rinp.2017.11.037
Reference: RINP 1074

To appear in: Results in Physics

Received Date: 21 August 2017
Revised Date: 28 November 2017
Accepted Date: 30 November 2017

Please cite this article as: Ali, R., Zamir, B., Shah, H.A., Transverse Electric Surface Waves in a Plasma Medium
Bounded by Magnetic Materials, Results in Physics (2017), doi: https://doi.org/10.1016/j.rinp.2017.11.037

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.rinp.2017.11.037
https://doi.org/10.1016/j.rinp.2017.11.037


  

 
1 

Transverse Electric Surface Waves in a Plasma Medium Bounded by 

Magnetic Materials 

Rashid Ali
a,* 

, Burhan Zamir
a
 and H. A. Shah

b 

a Department of Physics, University of the Punjab, Quaid-i-Azam Campus, Lahore - 54590, Pakistan; 

 b Department of Physics, Government College University, Lahore-54000, Pakistan 

 

Abstract: The transverse electric surface waves have been investigated with a plasma 
medium sandwiched between two ferrite films. The characteristic equations for the field 

components are derived and a dispersion relation is analytically obtained by using 

boundary conditions for the tangential field components. Numerical analysis shows the 
plots of effective wave index with surface wave frequency for different thicknesses and 

number densities of the plasma medium, and also for the different values of the 

dielectric constant of the ferrite films. 
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1. Introduction  

Sandwiched and dielectric slab waveguide structures have been one of the topics of 

theoretical as well as experimental study in both optical and microwave research. The 

recent progress in the study of integrated circuits and the antenna systems based on 

these structures played an important role in the development of communication devices 

[1–3]. In this context, the properties of electromagnetic (EM) guided and surface waves 

have been studied extensively by various authors. For example, Xu et al. [4] 

investigated transverse electric (TE) and transverse magnetic (TM) guided and surface 

modes in indefinite-medium waveguides. They discussed numerically four distinct 

cases for the existence conditions of guided modes. More recently, Smirnov and 

Valovik [5] studied the TE guided waves along a plane dielectric waveguide with Kerr-

type nonlinear permittivity. In the presence of nonlinearity, they showed many 

interesting results for the propagation modes and compared these with the linear modes. 

In another study, El-Khozondar et al. [6] investigated TE surface waves in a ferrite slab, 

sandwiched between metamaterials. They numerically analyzed the dispersion 

characteristics of TE surface waves for the different parameters of metamaterials and 

the thickness of ferrite slab, etc. Wu [7] studied the TM surface wave in a symmetric 

planar waveguide consisting of a superconductor sandwiched between nonlinear 

antiferromagnets. They analyzed phase constant and attenuation constant in the infrared 

region of frequency as a function of the superconductor's thickness. 

Because of the simple geometrical configuration of a slab waveguide structure, 

different surface and guided modes can be explained by the straightforward 

mathematical expressions. The propagation characteristics of EM wave transmission in 

a waveguide structure can be modified by using various types of materials. For the EM 

wave modes, a lot of research work has been done on waveguide structures in which 

magnetic and dielectric layers have been frequently used as common materials (e.g. 

[6‒9]). Magnetic materials could not be used before the introduction of ferrites (around 
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