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Existence of the plug potential (PP) bounce ion
which is bounced by the plug potential hill is essential to
improve the axial confinement time in the tandem mirror
GAMMA 10. The PP bounce ion and the inner mirror
throat (IMT) bounce ion bounced by the IMT magnetic hill
of the plug/barrier cell have been measured as neutral
particles charge-exchanged from the bounce ions using a
change exchange bounce ion analyzer (CX-BIA) located
near the IMT.1,2) Radial profile measurements with high
accuracy of the plasma and neutral particle density are
required in order to estimate more quantitatively the
bounce ions. We designed a diagnostic system composed
of both radial profile measurements of electron density and
neutral particle density. A neutral lithium beam probe
(LiBP) method has already been used.3) It is useful for the
profile measurement of the electron density over a wide
range. Figure 1 shows the locations of the LiBP, the
CX-BIA and Ha detectors.
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Fig.1 Locations of the diagnostic devices are shown with
magnetic coils. Axial profiles of magnetic field
strength and electrostatic potential are illustrated by
a solid line and a dashed line, respectively.

We designed the LiBP system as shown in Fig.2.
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Fig.2 A LiBP system at the inner mirror throat.
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In order to check the validity of the measurement by the
LiBP method, we reconstructed the density profiles on the
condition that the peak density was variable and the width
was constant (r;,=2.5 cm). The peak density was changed
from 110" em™ up to 1X10" ecm™. A Gaussian type of
density profile was assumed as a good approximation. The
calculated results are shown in Fig.3.
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Fig.3 Intensity of light emitted from the lithium beam.
Reconstruction of the electron density profiles.
Solid lines are the initial density profiles. Dashed
lines are the reconstructed profiles which coincide
well with the initial profiles.

In the present experiment of the tandem mirror
GAMMAI10, the peak density is seemed to be usually
several times 107 cm™ at the IMT. Therefore the
attenuation of the neutral beam is not effective and the
reconstruction of the density profiles is carried out quite
well. In the range of more than 6 X 10" cm™, the
reconstructed curves began to shift from the initial density
profiles.

The outer mirror throat (OMT) bounce ion, together
with the PP bounce ion, was also measured by the CX-BIA
and the existence was confirmed as shown in Fig.4.
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Fig.4 Detected counts of the PP and OMT bounce ions.
Two kinds of bounce ions are separated at the energy
of 1.4 keV.

Gold neutral beam probes were applied to measure
the radial profiles of the plasma potential and the
fluctuations excited in the plasma. We found the relation
between the bounce ions and the potential profile.
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