RADIATION FROM A DIPOLE IN AN ANISOTROPIC PLASMA
MEDIUM CONTAINING TIME-VARYING IRREGULARITIES
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Abstract. The expression for power radiated from a dipole within an anisotropic plasma has been obtained
in presence of a current source and time-varying irregularities. This may be useful for numerical computation
in lossy media.

1. Introduction

Field solution for a dipole within an anisotropic medium has been investigated by
different authors (Wait and Schlak, 1967; Alpert and Moiseyev, 1980; Pozar et al.,
1985; Tsalamengas and Uzunoglu, 1985; De and Sen, 1987, 1988). In the case of an
anisotropic medium appropriate to the ionospheric plasma, field solutions for a dipole
in presence of time-varying irregularities along with the infinitesimally small electric
current source are derived (De and Sen, 1988). In this presentation, the previous work
has been extended to evaluate the rate of energy transfer from such a dipole.

2. Mathematical Method

The governing equation with source term may be written as
VXH=jogRE+J. ey
The force equation for the stated medium is given by

av:i<E+”B>—nv. )

o m c

The effective magnetic field has been taken as
B =B, + B, e/**, 3)
where By, is the Earth’s magnetic field and B, /¥ is due to time-varying irregularities.

By use of Equations (2) and (3) (and of other transformations) the expression for
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dielectric tensor can be derived. This has been used in Maxwell’s wave equations to

evaluate the field components by using inverse Fourier-transform technique (De and
Sen, 1988).

Energy radiated per unit volume is given (cf. Brandstatter, 1963) by
W= ~3Rediv[E x H*]. 4)

The expressions of E and H* can be taken from the work just referred to. On simplifi-
cation, Equation (4) yields
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where
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and the other symbols are taken from the previous work (De and Sen, 1988).

3. Discussion

Within the upper atmosphere, specially in polar atmosphere, the time-varying irregulari-
ties give rise to time-varying magnetic field over and above the static field of the medium.
The result given by (5) has been derived in a comprehensive manner which may be useful
for the evaluation of fields as well as energy transfer at any arbitrary distance from the
source located within the stated medium.
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