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Abstract

In this work, we calculated the electrical conductivity coefficient for a fully
ionized plasma based on Ohm's law, where the electrical conductivity was
expressed in terms of the derivative of the distribution function of the system in
non-equilibrium case. To find the latter, we have solved the Boltzmann
equation in the case of a weak external electric field which ensure the response
of the system to be linear, also we have considered that V. f=0 and of/9t=0
by using the so-called the relaxation time approximation, which is based on the
fact that ions are heavy and therefore we consider only motion of electrons (the
Lorentz gas model) as well as considering only ion-electron interaction. Finally,
we obtained an expression for electrical conductivity known as the Spitzer
formula, which is solely suitable for the description of low-density plasma. For
high density plasma where the quantum effects are take place, the Ziman
formula is valid instead to describe the electrical conductivity of the plasma.

Keywords: Electrical conductivity of plasma - Boltzmann equation - Relaxation
time approximation - collision term.



