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Calculations of electronic transport coefficient of noble metal plasma
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Electronic transport coefficients of metals (conductivity, thermal conductivity and thermal power) play important role in fundamental and applied tasks. This is true for the plasma region too, i.e. at Т> 5-10 kK and densities less than normal ones. New measurements and calculations for various metals have appeared in plasma region during last two dozen years (see references in [1]). But among noble metals (Cu, Ag, Au) only copper plasma has been studied enough. There are only several published experimental points and calculations consistent with these measurements [2, 3]. For silver there are no published data both in measurements and calculations, excluding only for [4]. Consequently it is interesting to apply known calculation techniques to get transport coefficients for silver and gold plasma.

At moderate densities plasma of various substances can be considered within “chemical” (or generalized chemical) model. I. e. a substance is supposed to be composed of a mixture of electrons, ions and atoms. The particle concentrations are defined in this case by means of the free energy minimization of the mixture in hand. Such approach earlier has been applied to variety of substances [5]. Farther different techniques can be used to calculate the coefficients in hand when the particle concentrations are known [5]. Here the simplest approach – relaxation time approximation – has been used. The latter technique besides the composition requires the knowledge of the momentum cross-sections. Up to present time these values for electron-atom collisions were measured only for gases. For metals one had to use the results of calculations for model polarization potentials. But during last two years the phase shifts in electron-atom collisions have been measured for a number of metals [6]. The corresponding interaction model consistent with the measurements has been developed too [6]. This model allows one to obtain much more exact cross-sections that existed earlier. It is these transport cross-sections that was used in present work. The transport coefficients for gold and copper obtained this way have been compares with data of [2, 3]. The latter are presented at isochors (~ 0.1(n ((n is the normal density). Our results are in good agreement with these data. 
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