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In this work we have treated the conductivity and some other electrical charac-
teristics of fully ionized non-ideal plasmas in external electric and magnetic fields.
The cases of time-independent electric and magnetic fields have been discussed, as
well as the case of time-depending high-freqency (HF) electric field. Presented work
is continuation of previous work (Mihajlov et al. 1993), treating static conductivity
of the fully-ionized plasmas. In the work just mentioned a method of determining
this conductivity was developed. This method is a semiclassical analog of previously
developed version of the RPA method (Djuri¢ et al. 1991; Adamyan et al. 1994). Em-
ploying this method, the expression for static electrical conductivity, oo, is obtained
in the form
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where p(E) is the density of one-electron states in the energy space, w(E) is the
Fermi-Dirac distribution and 7 is the relaxation time. In this theory the quantity 7 is
obtained by expresion
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where v,(E) is the semiclassical analog of the corresponding RPA effective frequency
of electron scattering in plasma. Full expressions for v.(FE) are given in the paper
mentioned (Mihajlov et al. 1993).

This semiclasical method has been tested in the previous work (Adamyan et al.
1994) in the case of determination of static electrical conductivity of fully ionized
plasmas in the presence of an external static magnetic field. In this case, the compo-
nents of the tensor of static electrical conductivity o;;(w.) are being expressed through
qantities oy(w,), defined by expression
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where w, is the cyclotron frequency (w. = eB/mc, where B is magnetic inductivity
and | = 1,2,3. It is supposed here that the relaxation time 7 is given by the same
expression as when oo was determined.

The developed formalism may be extended to fully ionized plasmas in an exter-
nal, time-dependent electric field that varies with frequency w. For this purpose, the
real and imaginary parts of electrical conductivity, here denoted by o,(w) and o;(w)
respectivelly, must be calculated. These quantities are determined in a way that is
similar to the one described above for the electrical conductivity in the presence of a
magnetic field, and are being expressed through the quantities o; with I = 1,2. Thus,
the following expressions are obtained for o,(w) and o;(w):
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where 7 is again given by the expression (2).

Using the expressions presented above, we have calculated the values of oy;(w.),
and o,(w) and o;(w) in the range of electron densities from 10'® to 1022 cm™3, and
in the temperature range 5- 103 — 5 - 105K . Besides, we determined the values of the
generalized Holl’s constant (in the case of the static magnetic field), HF dielectric
permitivity e(w), reflexion coefficient R(w) and some other characteristics of fully
ionized plasmas as well. For each electron density and temperature, calculations have
been performed for w, and w between 0.1w, —1.5w,, Where w,, is the plasma frequency.

The obtained results make it possible to study the influence of the plasma’s inner
conditions over the relaxation time 7 as well as the behaviour of the conductivity
when the frequency of the external electric field w approaches the plasma frequency
wp. Besides, determining values of the reflexion coefficient R(w) allowes comparison
of the results obtained by this theory with the existing experimental results (Mintsev
and Zaporogets, 1989).
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