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Abstract: This paper describes a linear (f=1)-Stellarator ex-
periment with a helically shaped coil, preparatory to a future
toroidal experiment with a major diameter of 2.7 m. Stability

is found to be comparable with a pure linear theta-pinch or with
an (fnl)-stellarntor using a pair of conductors.

Recent theoretical work suggests stable equilibria for a to-
roidal (£=1)-Stellarator with high betu. 13 In order to sepa-
rate the problems of stability and equilibrium, we tried to test
possible toroidal configurations by doing linear ciﬁerimPan
with a pair of helical conductors.“) In this paper we desecribe
experiments with a straight {Enl)—Stellarator whera the magnetic
aurfgnes are formed by a helically shaped coil (Fig. 1) instead
of tne pair of helical econductors. For technical reasons, a

shaped coll would be more convenient than heliecal conductors.

The inner surface of this coil 15 not exactly heliecal but is
approximated by excentric cylinders of 23 cm diameter and 3 em
width. The period length is 60 em, 9 periods fitting within the
coil length of 5.4 m. The amplitude of the helix is 1.5 cm, the

rotational transform in vacuum is 0.01 per period.

Fig. 2 shows stereoscopic smear-camera pictures of a dis-
charge in 10 mTorr of Deuterium at a bank-energy of 1.5 MJ. Af-

ter about 14 /Ms we see the onset of instabilities, which is

within a few microseconds the same onset-time that we observe in
a straight theta-pinch of equal parameters. Fig. 3 shows that
with 3 % added oxygen instabilities set in much earlier, an ef-
fect which we observed in the straight theta-pinch as well but
do not understand yet. Fig. 4 shows stereoscopic pictures of a

discharge in 40 mTorr at 0.5 MJ (low impurity level).
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The displacements of the plasma to be seen in Fig. 2 are re-
solved (slightly smoothed) in Fig. 5 in a plane perpendicular
to the axis. It turns out that the plasma tends to drift into

the equilibrium position near the magnetic axis at x = 0, y =

15 mm off the axis

of the vacuum ves-
sel. This is shown
more clearly in
Fig. 6 as position
¥ vergue time. The
10 ps
Figures shown are
only examples for
a typiecal set of
parameters. Chang-

ing the parameters

does not alter the

overall behaviour -5 0 5 x[mml

of the plasma.

In contrast to Fig: 5

our experiments with E -
>

a pair of helileal

conductors, we
were not able to 10 I}
vary the time

difference bet-

ween the main 0

1
5 10 15 t[ps]
field and the he-

lical Fteld.q) Fig. 6
But, obviously, this turns out not to be essential for success-

ful experiments.

The parameters of the experiments were: bank energy up to
2.6 MJ, bank voltage up to #0 kV, magnetic field up to 31 kG,
rise time (quarter cycle) 7 or 9 /9, coil length 5.4 m, inner
coil diameter 23 cm, inner vacuum-vessel diameter 10 cm, tem-
peratures between 20 and 500 eV, densities between 1016 and

10]7 per cmj.

At the time of completion of this paper we displaced the
vacuum vessel out of the axis of symmetry of the coill, in order
to test the restoring forces that should be present after the

initial implosion.
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