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Abstract

Results obtained in the first experimental campaign of Heliotron J are reported. The magnetic surface meas-
urement by using a beam-fluorescent method at a reduced DC magnetic field (~ 300 G) has revealed that the
observed surfaces are in basic agreement with the calculated ones when the effects of the measured ambient
field around the device are taken into account. For 53.2-GHz ECH hydrogen plasmas, a fairly wide resonance
range for breakdown and heating by the TEg; mode has been observed as compared with that of Heliotron
E.
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Characteristics of the Helical-axis Heliotron configuration.
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Fig.2 A schematic view of Heliotron J.
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Device Parameters of Heliotron J.

Major Plasma Radius, R
Average Plasma Minor Radius, <ay>

Inside Surface Area of the Vacuum Chamber
Magnetic Field Strength, B (on the magnetic

axis)

Vacuum Rotational Transform, v/2x
Magnetic Well Depth

Flat-Top Time of the Field

Heating Systems

1.2m
0.1-0.2 m

~ 15 m?
<15T

0.3-0.8 with low magnetic shear
1.5 % at the plasma edge

0.5s
ECH: 0.5MW
NBI: 1.5 MW
ICRF: 2.5 MW
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Fig. 3 Magnetic surfaces and contour map of the field strength
forthe basic configuration of Heliotron J. Thindashed con-
tour lines are plotted at 0.2 T intervals.
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Fig. 4 Magnetic surfaces and contour map of the field strength
for the standard configuration of Heliotron J. Thin dashed
contour lines are plotted at 0.2 T intervals.
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Fig. 5 Rotational transform for the basic and standard configu-
rations of Heliotron J.
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Fig. 6 Experimental set-up for the mapping experiment.
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Fig. 7 Experimentally observed magnetic surfaces for the (a) ba-
sic and (b) standard configurations.
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Fig. 9 Experimental set-up for the ECH experiment.
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Fig. 10 Dependence of the plasma breakdown on the magnetic
field strength.
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Fig. 11 Dependence of the ECH resonance position on the field

strength for the basic configuration of Heliotron J.
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Fig. 12 Dependence of the stored energy on the magnetic field
strength. Here, {B) denotes the one-pitch averaged field
strength on the magnetic axis.
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Fig. 13 Position of the probes in the poloidal cross-section. The
other fixed probe is located at the up-down symmetric
cross-section and the movable probe scans the SOL re-
gion at the different toroidal position (See Fig. 9).
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Fig. 14 Distribution of the ion-saturation current measured with
the fixed probe-array for the ECH plasmas (the standard
configuration). The broken lines in the figure indicate the
connection length of the field lines from the array to the
wall.
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