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In order to investigate the characteristics of the cusp
DEC, a single slant cusp configuration. The oblique
uniform magnetic field is applied to the cusp DEC with
axisymmetric field as a perturbation,

E’l:Bl sinaX — B cosaZ , (1)
where « is the angle of the oblique magnetic field from the
axisymmetric axis z. This magnetic field leads to the
perturbed vector potential,

Aly:Bl cosax— B sinaz. 2)

One of the indices to investigate the effect of the
perturbed field to the axisymmetric DEC is Stormer
potential V, for j-th plasma species,
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Here Pyand 1 are the canonical angular momentum and

the flux function, respectively. The unperturbed and
perturbed Stormer potentials are expressed as
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respectively. Py is the unperturbed canonical angular
momentum, which is one of the constant of motions. The
contour lines of the unperturbed Stérmer potentials ¥, for
ions are shown in Fig.1 for the case of the canonical

angular momentum F / (e, ; R, / m) = 0.5, where

1.;, and R;, are the coil current and radius of the inlet single
cusp coil, respectively. In Fig.1 the radius and current of
the outlet coil are double of the inlet one, which makes the
slant cusp field. The labels in Fig.1 indicate the values of

Vo /[(e“()lc,in /7r)2 /2m;]. The stagnation point
(OV o (rizs By)/ Or = OV, (r,z;F)) / 0z =0 of the

Stérmer potential in (r,z) space give classification between
trapped charged particles in the line cusp region and those
which are passed through the single cusp field to the point
cusp region. The value of Stérmer potential at the

stagnation in Fig.1 is 1.55. The perturbation of the
non-axisymmetric field changes the distribution of the
Stormer potential. The azimuthal dependence of the
perturbed Stormer potential is shown in Fig. 2, where the

perturbed magnetic field B, /(yyl, ;,/ ™R;,)=1.0and

c,in
o= 10 degree. One can see the non-axisymmetric magnetic
field deforms the barrier of potential, where the ions with
lower energy cannot pass through the enhanced potential to
the point cusp. Roughly speaking, one percent perturbation
of the magnetic field changes the potential by one percent
at the most.

V/Rin

z/R,,

Fig. 1. Contour lines of the unperturbed Stérmer potentials
forions. The normalized potential at the stagnation point
is 1.55.
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Fig.2. Azimuthal dependence of the perturbed Stérmer
potential.

373





