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The problem of excitation and
propagation of waves in the gravita-
tional field has an astrophysical
as well as theoretical importance,
for instance for the investigation
ot the pulsar magneto sphere plasma
near the neutron star surface. It's
considered that due to the pulsar
rotation /conductive sphere with the
dipole magnetic field/ strong longi-
tudinal electric field [ i] , con-
siderably exeeding the gravitational
one, is appeared. However, because
of the plasma presence in the magne-
to sphere of pulsar screening of this
field not far than Ю-'ст from the
pulsar surfaoe [̂ 2,3̂  takes place.
Considering that the pulsar radius
is of the order of 10 cm /only an
order more than the Schwarzschlld
radius/, to take the gravitational
field contribution over the gap in-
to account is necessary.

For the problem to be solved
we used four dimentional system of
common relativistic nydrodynamic
and Maxwellian equations -
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Here, tta , 1l(T - are the density
and four-dimension velocity of "0."
kind of particles,(41 - is the de-
terminant of the metrical tensor.
If in (i-5) we substitute all the
values by the undisturbed ones ac-
cordingly and denote them with the
index "0", we receive the system for
the basic state of plasma. Let's
consider that j c =0; Fo - is given,
and fto and Щ are determined from
the bydrodynamic equations.

From the astrophysical point
of view it's of interest to inves-
tigate the excitation of short-
scale perturbances./the wavelength
should not exceed inhomogeneity di-
mensions, that as a rule coincide
with the magneto sphere dimensions/.
Therefore, let's discuss perturban-
ces with the geometrical optics
approximation, where all the values

IVciL » 1 (6
К - is the wave-length vector, L -
is the inhomogénéity factor. Let's
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introduce the formal email paramet-
re •£. and representing the relati-
onship of ttie values as

Ju)
where

After the linearization of the equ-
ations (1) - (4), preserving the
terms of the order of , we receive
the next system of equations:
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Equation system (7) - (10) does not
contain connectivity П<А =0 /Cris-
topher symbol/ and is Lorentz-inva-
riant. This is also followed from
the general considerations* in the
approximation of the geometrical
optics /condition 6/, disturbance
near to the chosen point can be dis-
cussed.'

So, we should oome fco the
conclusion,that curvature of space
/gravitational field, or motion
in the non-inertial frame of refe-
rence/ never causes excitation of
waves in plasma without the pre-
sence of external electromagnetic
fields in the approximation of the
geometrical optics. This fact has

been neglected in work [_5~\ and in-
stability received there is evident-
ly the result of extra accuracy -
the term of the order of f^ was in-
correctly taken into account togeth-
er with the terms of the order of g,°

Let's consider the plasma in
the external magnetic and gravitati-
onal fields. Let's discuss the par-
ticular case of the Schwarzschild
geometry with the metrics.

Here small parsmetre j
was used "Z-o = S& M J £*• i 8 the
Schwarzschild radius.

Vie are Interested in a narrow
tube with ̂ l.l^l«|2l *• t . Let's
take x axis along the external mag-
netic field й>0. /If R>o U2 instabi-
lity is missing/. In case of per-
pendicular gravitational field, that
is the magnetic field component,
choice of the local-Inertial frame
of reference causes the appearance
of the editional fields. Therefore,
in this case instability is possible.

Actually, solution of the un-
perturbed systems of equations gives
gravitational drift /Strong magnetic
field is considered/.

The particles of different charge
are drifting to the different di-
rections making the relative motion
and the question of the perturbation
of waves resolves itself into a
well studied problem of gravitatio-
nal instability.
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