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ESTIMATIONS OF RESTRICTIONS ON USE “STANDARD” SOLUTIONS
OF VLASOV EQUATIONS FOR DRIFT WAVES
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Some estimations of correctness of use “standard” solution of Vlasov equation for finite sistems are curried out.
PACS: 52.35.-g

In this work we analyse correctness of ordinary
solution of Vlasov-equation for drift waves in infinite
plasma for analysis of plasma instability in finite size.
Such a problem occurs for example when processes in
FRC-systems are investigated where instability evolves in
finite size. The initial expression for perturbed ion density
[1] is:
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(“standard” time integration is taking from ∞−  to zero
[1]).
Results of integration is:
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Problem comes to integration of
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when τ  is constant.
Physical meaning of this integral is that the first item

in square brackets corresponds to plasma function, the
second item is correction for finite time of integration.

Let’s transform the last expression
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Introduce dimensionless variables:
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The first integral in (2) is
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The second integral is
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Standard approach is acceptable to system of finite
size if ),('' azW << )(zW . Drift waves phase velocity
must satisfy condition:

tiv <<
zk

ω
<< tev .

tiv  is the ion thermal velocity, tev  is the electron thermal
velocity:
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Parameter z  is a complex value
iyxz += .

Relation between ),('' zaW  and )(zW
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In particular for yx =  corresponding approximately

to so-called iη  mode  ( ITG  - ion temperature gradient
mode) we obtain restriction on z :

z >1   or yx ≈ >
2

1
.

Relation between ),('' zaW  and )(zW  is presented
in the Figure. As one can see condition

),('' azW << )(zW  is satisfied when a >2.
Relation between ),('' zaW  and )(zW  is presented in
the Figure above. As one can see condition

),('' azW << )(zW  is satisfied when a >2. Therefore
“standard” solution is satisfied when
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