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CHAPTER I

INTRODUCTION

This chapter gives the motivation of the work. summarizes the key contributions

and provides the organization of the chapters to follow.

1.1 Motivation

The theory and method of operation of ferromagnetic materials has been known
for many vears. Quantitative studies were conducted. as early as 1910. on the use of
ferrites for reducing eddy current losses in inductors and transformers [14]. However.
microwave ferrite devices did not appear until 1949. and only after several more
vears of research were they reliable enough for electromagnetic applications [14].
Since then. a great deal of work has been done on characterizing the modes that
exist within ferrite materials [16. 17. 23. 40. 45. 63. 73. 76. 77. 81]. and how these
modes can be effectively used for electromagnetic applications [34. 35. 36. 14. 83].

[nitially. ferrites were used primarily for microwave circuit devices. Certain fea-
tures make these materials attractive for microwave circuit applications [1}. One
of these features is directly related to the ferrite permeability which has a tensor
form. The components of this tensor can be controlled by a direct current (DC)

magnetic bias field (H,) [58], and this property is of particular interest to antenna






