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The calculation of transport coefficients of simple metals beyond the born approximation
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The systematic calculation of metal transport coefficients requires some simple models as basis, and the Ziman theory is the best among them [1]. So, this theory frequently was applied to construct the model of the coefficients in hand in wide range from liquid to plasma [2-4]. The theory [1], however, considers the cross section of electrons on heavy particles in the Born approximation. This approximation can give rise to considerable errors, as it was pointed in [5]. That’s why the more exact calculations are required.

The recent measurements of metal electrical conductivity for the temperatures higher then critical show the disagreement between different theories as well as between theories and experiments [6]. This disagreement takes place firstly for heavy (transient) metals like tungsten. One of the reasons of this fact can be the approximate calculation of cross-section. It is worth to note that there are a number of parameters included into any model besides cross-sections. Some of them can not be determined by measurements (chemical composition, for example) and they also can give rise to the errors. Nevertheless investigation of the influence of the cross-section on transport coefficients is interesting in itself.

So the transport coefficients of some simple metals were calculated for the temperatures higher then critical and for the densities three times lower then normal in this work. The calculation of the cross-sections was performed by means of phase-shifts as described in [5]. The chemical composition was calculated according to the method [7], which is correct under these conditions. The results were compared with available measurements and the other calculations. This comparison showed that for some cases the application of more correct cross-sections resulted in better agreement with experiments but for another – to the worse. The last circumstances can be explained either inaccuracy of measurements or the necessity of the changes in the other parameters of the model in hand.
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