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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. 

I. 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 etal., 
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 

v x H =j~%(~)E + J. (i) 

The fbrce equation for the stated medium is given by 

Cv_ e E +  - f l y .  (2) 
•t m~ c 

The effective magnetic field has been taken as 

B = B o + B 1 e j~~ (3) 

where B o is the Earth's magnetic field and B 1 e j~~ 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= - 1 R e  div[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 

to2: W =  - -  Re - - J o  2 - jF2 (cosZq/+ sinZ0cos2c0 x 
2 L ~4 (.0~ 

T:: coy \ T:: / 

:r~sin~r + S:~] :r~sin2~,sin~cos~ 

• (SaTd+ SaTe~ jFZsintpcos~sinc~(LaTa + LaT~  

_ j r  ~ sin Ocos ~sin~ (L~T. + L~Tb~ 

co# k, T~T: / 

j F  2 sin ~ cos r cos 
+ 

co/~ 

( S~La) + J F 2 s i n ~ ' c o s r  

co~ \ S ~ ] 7 ) A  ' 

where 

h2 h3 h4 h5 h6 h7 
S a = h  l lnv  1 + - + - + - + - + - + -  , 

~1 ~l ~ 4 ~4 ~1' : 

Sb = 4alu 4 + 3a2u~ + 2a3ul + a4, 

S~ = h*lnv,  + h~ + h* + h* + h* + h~ + h~ , 
/)1 /32 /)3 134 /)5 /)6 

Sd = 4a*u 4 + 3a~u~ + 2a'u1 + a*,  

T.  =/ iv  2 + t2v,, 

Tb=131nv1+ 14 + - - +  + - - + - - + - -  , 

T~ = 4alu31 + 3a2u~ + 2a3ul + a4, 

(5) 
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T d = l*v~ + l*V l ,  

: + t :  + + 

T f =  4 a * u  3 + 3a*u  2 + 2a~u  1 + a * ,  

H 2 n 3 ,el 4 n 5 H 6 Fl 7 
L a = n l l n V  a + + - - + - - + - - + - - + - -  , 

L ~ = n * l n v  l + n * + n ~ + n ~ + n  3 + n  2 + n ~  . 

and the other symbols are taken from the previous work (De and Sen, 1988). 
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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 o f  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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