Effective length of a receiving antenna in a streaming plasma
K. I. Ivanov, A. P. Ivanova

Institute of Applied Physics RAN, 46 Ulyanov St., Nizhny Novgorod , Russia, 603950, e-mail: aaa@bb.cc

Let us assume that a dipole antenna is located in the field of a packet of quasi-potential waves radiated by another dipole source located at a certain distance from the receiving antenna. It is convenient to use the quasi-static description, as we are treating here excitation and reception of longitudinal (potential) waves. Consequently, the wave electric field is described by the electrostatic potential alone, E(r,t) = e(i(tE(r) = ( e(i(t(((r). The calculation procedure for the voltage on the receiving antenna, based on the use of the reciprocity theorem, is well developed for noise fields [4]. 
It consists of two stages: 1) calculation of a signal induced on the antenna by charge perturbations in plasma; 2) averaging the obtained expression over the corresponding charge distribution function along with the use of the fluctuation-dissipation theorem. At the first stage, it is convenient to use the reciprocity theorem which is also valid for gyrotropic media, moving media and media with spatial dispersion. 
In the framework of quasi-electrostatics the reciprocity theorem can be written in the electrostatic form 
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Here ((r) is the charge perturbation in the plasma, which induces the desired potential ((r) on the antenna surface.
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