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In order to investigate the effect of electric field, we
considered the axisymmetric hollow equilibrium of the
non-neutral plasma, where the densities are uniform. The

ions are located at a center region, 0<r < R, and the

electrons are distributed,
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cylindrically

The momentum equation of the non-diamagnetic
equilibrium of the j-th species, where the self magnetic
fields are neglected, is expressed as
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The radial electric field is obtained from the Poisson
equation,
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The momentum equation, Eq.(1), has the quadratic form
with respect to the angular frequency @, = V,/ r,
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In the case of ions, the equilibrium are obtained by the
rigid rotor configuration,
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where @, is the ion cyclotron frequency to the unperturbed
axial magnetic field B.;. The condition of the real rotation
frequency gives the upper limit of the uniform ion density,
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where B.g 7 is the unperturbed axial magnetic field in the
unit of Tesla.
For electrons, the rotation frequency is not uniform,
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which is shown in Fig.1, where R, . / R, =20,

eout/R =3.0 .and n, /(5OBZZO/me):1.O,Where

wzc corresponds to the sign +/- of the solution in Eq.(6).

This condition satisfies the real condition of the electron
angular frequency.

The non-axisymmetric uniform magnetic field B, to
the vertical direction to the axisymmetric equilibrium
configuration changes the radial component of the
momentum equation,
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One can see that the perturbation changes the effective
electric field and deform the axisymmetry. The magnitude
of the effect can be estimated by
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where Bz0 =100G, R, =1m and Te =10eV. This

estimation means the change of the radial electric field is
the same order of the perturbed magnetic field to the
unperturbed magnetic field.
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Fig. 1. Angular equilibrium frequency of electrons, which
is hollow distribution with the inner and outer radius are
2.0 and 3.0, respectively.





