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Quasi-axisymmetric stellarator (QAS) config-
urations are considered for improvement of high
energy reflected particle confinement [1]. A ref-
erence QAS configuration with the field period
of M = 2 has been obtained by the optimization
of the shape of the confinement region as shown
in Fig. 1. The magnetic axis shift is rather large
in the equilibrium without bootstrap current.
The effects of boundary harmonics on the mag-
netic configuration are considered for reducing
the Pfirsch-Schliter current.

The Pfirsch-Schliter current depends in-
versely on ¢%, where ¢ denotes the rotational
transform. Therefore, it is crucial to obtain
higher ¢ for reducing it.

The plasma boundary can be Fourier decom-
posed in the cylindrical coordinates (R, ¢, Z) as
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where s is the label of the magnetic surface
and 6 ({) is the poloidal (toroidal) angle in the
VMEC coordinates [2].

We choose the exact axisymmetric configura-
tion described by Ry = 2.0 m, R;g = 0.4 m,
Zoo = 0.0 m and Z;p = 0.6 m as the basic con-
figuration in the following.

When we put the helical harmonic Ry; with
Ri1/Ry0 = —0.5 on the basic configuration, ¢ in-
creases to about 0.1 with enhancing the vacuum
magnetic well to 1.3%. The bumpy field By, is
significantly enhanced with the opposite sign to
Bio. As for Z;; with Zy3/Rig = 0.5, ¢ ~ 0.05
and the vacuum magnetic well is enhanced to
6.9%. The By is rather large with the same
sign as Bjg. Therefore, one can expect that the
fine combination of Ry; and Z;; control allows
to obtain the QAS configuration with higher ro-
tational transform.

The Z5; can modify the triangularity due to
the coupling with Ry and Z19. When' Z3;/ Ry is
doubly increased on the reference, the vacuum
magnetic well is enhanced from 0.6% to 4.1%.
Therefore, it can be said that Z,; is effective to
control the magnetic well depth.

Figure 2 shows the magnetic surfaces of the
example QAS configuration with ¢(0)/¢(a) =
0.42/0.47, which is twice larger than the ref-
erence. The vacuum magnetic well is also en-
hanced to 3.4%. The cross section at ¢ =
0 is significantly deformed by R;; and Zj;
from Fig.1 and the increase of Z3; makes
more tear-drop (triangular) shape at ¢ =
(1/4)(2x /M) ((1/2)(2w/M)). The magnetic
axis shift in the equilibrium without the boot-
strap current is reduced to about 1/4 of that in
the reference.
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Fig. 1. The magnetic surfaces of the reference

QAS configuration.
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Fig. 2. The magnetic surfaces of the example
QAS configuration.
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