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Abstract. The presence of a longitudinal magnetic field is shown to
lead to the appearance of an additional component of the frequency spec-
trum of the linearly polarized emission. This component is proportional
to the spectrum of normal waves phase difference fluctuations. The fluc-
tuations spectra baseline dependence of a linear polarized radiation is
periodical near zero frequency, one is absent in the high frequency ranges
and such dependence has different character in magnetoactive plasma
with electron density irregularities and in plasma with a random mag-
netic field.

The effect of the non-relativistic electrons upon fluctuations of the Q and
U Stokes parameters was studied by Simonetti, Cordes & Spangler (1984) on
the basis of the radiation transfer equation which, however, fails to allow for
diffraction effects. At centimetre wavelengths, or in the case of optically thin
sources, the method gives good results. At lower frequencies we obviously have
to consider diffraction and, in particular, to include amplitude fluctuations in the
analysis. And the Feynman integral technique using the solution to the parabolic
equations govering the coherence matrix is more preferable for the analysis of
mean — square and correlation function of the radiation at the output of plasma
layer. Let consider the case of longitudinal propagation, when external magnetic
field of strength H is directed along the z-axis, Hp is the mean component and
0H is the random component of the magnetic field. Let us assume that the
following equations are valid: wp <« w, wp < w, where w, and wy are the
plasma and gyro frequency respectively. The wave of an arbitrary polarization
can be decomposed in normal waves with right ( RCP ) and left ( LCP ) circular
polarizations.

Let define the frequency spectra of the Stokes parameters fluctuations as
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Wi(b, f) = [ dtexp(2mift)T;(b,7 t). Here b is the interferometer baseline, I';
—00

is the correlation function of either of components of the Stokes vector S =

{I,Q,U,V}, v, is the fluctuations transport speed in a plane perpendicular to

the z-axis.

The method of evaluation to I'; was considered by Kukushkin & Olyak
(1994). They used the parabolic equation for Stokes parameters and the Feyn-
man path-integral technique in the case when the transverse coherence scale
(R.) is greater than the Fresnel-zone size(Rr = y/2mzc/w). Assume that the
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Markov process approximation and the hypothesis of the statistically uniform
fluctuations of N and 6H are valid.

Let us put b = 0 and assume the source to be point-like over the angular
coordinates and the initial Stokes vector to take value Sy = {Iv, Qo, Uy, Vo }.The
fluctuations in the electron density and the magnetic field are statistically inde-
pendent. Take a Kolmogorov model for the spectra of dN and §H with a power
index of v, inner turbulent scale [y, structure constants of relative fluctuations
of §N/N and §H/H, are respectively C% and C% . Suppose the following in-
equalities hold cz/w > I§, zcwyw?/w* < I§. Last equation implies that the
difference in Fresnel-zone sizes for RCP and LCP waves is less than the inner
scale of the irregularities, and hence the ray trajectories of the RCP and LCP

waves actually coincide. Put Q = f/fo, where fo = y/viw/4n2zc. In the case

of small fluctuations of the phase difference, with the mean—square phase dif-
ference of RCP and LCP waves < (68T — §57)2 >« 1, the equation for linear
polarized fluctuating radiation spectra W; = Wg + Wy is given by

Wi(Q) = {(C¥ +4wn/w)'CE)GX(Q) +
+(wn /w)*(CY + CF)Gs( QS + UF) (1)
where G, () and Gs(€2) are similar to the amplitude and phase fluctuations

spectra of Tatarskii (1971).

Let baseline b || ¥. For frequency spectrum of linearly polarized fraction we
can obtain

Wi(b,Q) = Wi(Q) +{C% - (wr/w)*CHHGs(Q) —
~Gy ()} sin? (wbfo/v1)(Q3 + UZ) (2)

when W(Q) is determined by (1).

As can be seen from (2), the baseline dependence of the fluctuations spec-
trum of the linear polarized fraction has periodical character near zero frequency
when G, () # Gs(2). In the rest frequency ranges the spectrum dependence
of an interferometer baseline is absent owing to G,(R2) = Gs(R2) for @ > 1
(Tatarskii, 1971). Also we can see from (1) and (2) that the frequency depen-
dences of W;(2) and W;(b, ) have different character in plasma with electron
density irregularities and in plasma with a random magnetic field . In the last
case the presence of a longitudinal component of a random magnetic field is
shown to lead to the appearance of an additional component of W;(€2) and a
negative sign of the last term in (2). This component is proportional to the
phase difference spectrum of the fluctuations of the ordinary and extraordinary
waves.
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