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STUDY OF ELECTROMAGNETIC WAVE POLARIZATION IN MAGNETO-PLASMAS BY
A MATRIX METHOD OF CRYSTAL OPTICS.

In a series of papers Jonesl has developed a method for treat-
bng the behavior of optical systems. We propose here a method of
treating the study of electromagnetic wave propagation through mag-
neto-plasmas by applying a modification of his method which is
aprropriate to the microwave region of the spectrum.

The method of Jones is bvased upon the assumption that the com-
ponents of the electric field vector of the light wave leaving the
system are linear functions of the electric field components of the
wave entering the system. That is, if El and E2 are the complex
components of a wave entering the system, then the output components
of the wave, E' and E', are given by
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where M is a matrix characterizing the system.

Systems which act to alter the relationship between orthogonal
components of an electromagnetic wave in the microwave region might
usefully be characterized by such & matrix. A plasms in the presence

of a dc magnetic field might be considered as such a system.
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A method for ueasuring the matrix has been proposed (vel. 37
ni reference l) Tor appliecaticn in the optical regions. The ease
with which the couponents of the electric {ield caun be scparatzad in
a microwave circuit makes the measurzment oi thc matrix M simpler
at nicrowave srequencies

By factoring out m thrce polarization measvrements using

22
a microwave pnlarimeter will deternine the mutrix il to within the
complex constart m22. These measurements consist of measuring the
output pclarizaticn for three differently oriented linearly polecrized
input signals. A 3loci diagram.of the'microwave:oircuit is shown
in Figure 1. The comple: constantﬂx.;x22 can be determined from a con-
verntional attenuation and ihase shift measurement. This &s done
by orienting tlie rectangular guide of the receiving horn such that
ounly the Eé comporent is received when the input signal to the
system is linearl; polarized ir the X2 direction. In this way the
matrix M can be uniquely determined.
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Figure 1. Polarimeter Microwave Circuit




