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Design of probe for energetic electrons to investigate fast electrons in lower
hybrid wave plasmas in the TST-2
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The performance of spherical tokamak benefits
from a smaller aspect ratio. To have a smaller aspect
ratio, a machine without a center solenoid to induce a
plasma current inductively is a preferable goal.
Toward this goal, we need to develop a method for a
noninductive current drive. The plasmas whose
plasma current is driven by the lower-hybrid wave
(LHW) alone have been investigated on the TST-2
spherical tokamak. The characteristics of the LHW
plasma have been gradually revealed through
comparisons between experiments and numerical
simulations. For further understanding, we are
developing a probe to obtain the information about
energetic electrons generated by the LHW since
energetic-electron behavior is expected to play a key
role in the LHW plasma.

We carried out a feasibility study of the probe to
detect the energetic electrons, motivated by the
scintillator-based lost fast-ion probe, which can
identify the energy and pitch angle of captured ions.
This method is difficult for electrons due to its small
Larmor radius in general, but we expected an
acceptable size of Larmor radius could be achieved in
stable discharges in low magnetic field strength of <
0.1T in TST-2.

The pitch angle of energetic electrons is expected
to be small because the LHW mainly accelerate
electrons in the direction parallel to the magnetic field.
Thus, their Larmor radius was estimated to be so
small that it was found that a conventional
configuration with one orifice was not applicable. Due
to this, we accessed the feasibility of the configuration
with two orifices as shown in Fig 1. By these orifices
orbits of captured electrons can be limited, or the
energy and pitch angle of captured electrons can be
determined.

We carried out numerical calculations by using
geometries which are manufacturable. A result is
shown in Fig 2, in which the number distribution of
captured electrons are plotted with the respect to the
energy and pitch angle. The result suggest that it is

difficult to identify the energy of detected electrons,
but that it is possible to identify their pitch angle.

We will report the details of the assessment and the
probe design based on the results.
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Fig. 1 Orifices to specify electron orbits and
calculated orbits specified by the orifices.
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Fig. 2 Number distribution of captured
electrons by a set of two orifices on the plane
spanned by pitch angle and energy.



