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the calculations of electronic transport coefficients and pressure in Silicon and boron plasma
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The electronic transport coefficients of various substances (the electrical conductivity, the thermal conductivity and the thermal power) have been investigated during a century because their importance in the theory and applications. The plasma region is the most problematic for the researches as far as the reliable measurements were absent here because of the high temperatures. However new measurements have appeared recently. They have stimulated the development of various theoretical models and their applications in plasma region (see [1] and references there in). In particular, the thermophysical properties, such as the resistivity and pressure, have been measured recently at isochors for the silicon and boron [1,2]. The densities in experiments were ten times less than the normal ones, while the temperatures were 10-30 kK, which corresponds to the area of non-ideal many-component plasma. 

Under given conditions the plasma can be considered within the “chemical” (or generalized chemical) model. I. e. one supposes that a substance consists of a mixture of electrons, positive ion and atoms. The particle concentrations can be found by the minimization of the free energy of such a mixture. This approach has been applied many times for a wealth of substances. [3]. In particular, corresponding model was previously elaborated by us for the plasma of inert gases and noble metals [4, 5]. Presently we have modified our model to describe the properties of silicon and boron plasma. Then we have applied it under conditions of above mentioned experiments [1, 2]. We have calculated the pressure as well. Different techniques can be used to calculate the considered coefficients when the particle concentrations are known [3, 5]. Here the simplest approach – the relaxation time approximation – has been used. The latter technique besides the composition requires the knowledge of the momentum cross-sections. For the electron-ion scattering we have used the generalized Rutherford formula with modified Coulomb logarithm [3-5]. The most accurate at present moment data for the electron-atom cross-section and the phase shifts have been calculated in [6] by the R-matrix technique. We have used these data in present study. The coefficients and the pressure obtained by our approach at isochors of silicon and boron have been compared with available data [1, 2]. Our results are in good agreement with the measurements data as well as with the results of ab initio simulations.
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