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Theoretical growth of instability in accelerati
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A The anomalous collision frequency is found to have a minimum at the acceleration region. However, the theoretical growth rate
predicted by such plasnaotential profileis conductive to large growth rates of the instability, which in turn should result in large
values of the wave energy density and the anomalous collision frequency.

A Qur efforts have been focused on eliminating the growth in the acceleration region by means of, for instance, Landau ddiropmg.
efforts have been unsuccessful as even significant Landau damping cannot completely counteract the maximum growth rate.

This document contains expeargstricted data.



Can accounting for multiple waxtengths JPL
Improve our sekconsistent model? e,
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A For the H6, the Debye length increadgsa
factor of5, following ion streamlines.

A Neglecting Landau damping, the maximum

growth occurs forQ pT/c= . Waves of

wavelength that have maximum growth inside
the channel may be damped as the Debye
length increases, while other waves with lower
k may start growing further downstream.

A Addition of Landau damping may change the
wavelength of maximum growth at a given
location.

A Proposed algorithm: solve a discrete number of
equations for the wave actions associated with
multiple wavelengths. The total anomalous
collision frequency can be obtained as the sum
of all contributions.



Summary of equations for discrete wave JPL
length model for wave action e oy
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Wave action distribution along centerline based on _aIJpL
hoc solution background plasma TN,

A First check for selfonsistent model:resistivity computed with adhoc solutionas background for
computing seHconsistent anomalous collision frequendyen compare a<hoc and selconsistent
anomalous collision frequencies.

A lon temperature is computed including anomalous heatiribhis has negligible effect of momentum
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Multiple wavelength model do not produce results_'pl_
that agree with measurements ey

A First check for selfonsistent model:resistivity computed with adhoc solutionas background for
computing seHconsistent anomalous collision frequendyen compare a<hoc and selconsistent

anomalous collision frequencies.
A lon temperature is computed including anomalous heatiribhis has negligible effect of momentum
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Multiple wavelength model do not produce results_'pl_
that agree with measurements ey

A Results of the first test suggest thafudly self-consistent simulatiorwill produce results that are very
different to those of the aehoc solution.

Very flat plasma

/ potential
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Accepting that there Is going to be growth (ﬁPL
the Instability in the acceleration region &,

So far, we relied on trying to decrease the growth rate of the instability in the acceleration region |
means of a damping mechanism, such as Landau damping.
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the effect of the instability?

One basic idea is to compare the energy associated with the ion drift with the energy of the wave
perturbations 2 2
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We compute an auxiliary variabiy means of a wave equation

drift
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And assume that whenwis large, the anomalous collision frequency is not affected by the wave act

This document contains expeargstricted data.



Setting a limit to the drift velocity
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A Simulations showed that the anomalous collision frequency can become almost zero with this mc
as a consequence of the plasma potential gradient becoming very steep.

A To avoid this circumstance, we also included a simple model for computing the floor value of the
anomalous collision frequency.

A The model relies on the fact that the Mach number for electrons cannot exceed 1, as other
instabilities characterized by shorter tinseales (i.e., twatream instability for electrons) may occur.
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Wave action distribution along centerline
with new model is unmodified (as expectecfaﬁi"fé’f’n“s&&zz??é’éﬁ‘n%%w

A First check for selfonsistent model:resistivity computed withad-hoc solutionas background for
computing selconsistent anomalous collision frequen@yen compare adhoc and selconsistent

anomalous collision frequencies.

Model with correction factor in
anomalous collision frequency
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