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STUDY OF THE DIRECT TRANSFORMATION EFFICIENCY OF THE CONSETNRATED LIGHT RADIATION TO ELECTRICITY ON THE BASE OF THE PHOTOVOLTAIC EFFECT IN PLASMA.

Gorbunov N.A.

Institute of Physics, St.-Petersburg State University, St.-Petersburg, Russia federation,
e-mail: gorbunov@paloma.spbu.ru
We have observed the electric current in a load connected two electrodes placed into a sell filled with sodium vapours [1, 2]. The sell was subjected to the optical radiation. Its wavelength corresponded to the resonant transition of sodium atoms. The value of photo-EMF was as high as 3-4 V, which was almost one order of mag​nitude higher than that for semiconductor converters. Such a high photo-EMF was a consequence of the high electron temperature in photoplasma [3].

In the paper [4], an analytical model has been devel​oped that described the photo-EMF effect in plasma under the action of intense optical radiation. It was shown that the photo-EMF in plasma is caused by the generation of an ambipolar field when the elec​trodes are positioned asymmetrically about the region of gas excitation by an external radiation source. We con​sidered a configuration with plane electrodes, which is the simplest from the standpoint of describing the ambipo​lar field in plasma. 

In the present paper, a model of a photovoltaic effect in photoplasma of alkali vapour under action of the concentrated resonant radiation is considered. This paper addresses calculation of Volt-Ampere characteristics and estimation of efficiency of a converter with spherical electrodes. It is shown that the distance between the point of light concentration and electrodes as well as electrode areas affect strongly system efficiency. A model of photoplasma under diffusion conditions is developed. The estimations of energy losses due to cooling electronic gas at elastic collisions with heavy particles of the mixture, radiative and recombination energy loss in a photoelectric converter are obtained.

The study of the limiting efficiency of the direct transformation concentrated light energy to electricity in a photoplasma is carried out.  The optimal value of the specific input power of light energy is calculated. The possibility for the direct conversion of the concentrated solar radiation on the base of the photovoltaic effect in plasma is analysed.
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