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First Result of Anisotropic Phenomenon Research Measured
by a Thomson Scattering System with Signal Separation Function
on Heliotron J
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Thomson scattering diagnostic is one reliable method
to determine the electron temperature (7.) following the
measurement of the scattered spectrum. The form of the
scattered spectrum is dependent on the electron velocity
distribution (EVD) function and EVD plays a key role in
kinetic behavior of plasmas. Thus, anisotropic 7e
measurement is helpful in achieving a more complete
information of the EVD and further a better understanding
on kinetic behavior of plasmas. By constructing a
polarization-controlled MPTS system, beam of one laser
shot can be confined in an optical path passing through
plasma so that beam can be guided into plasma over one
time from two opposite directions alternatively. As a
result, the component of EVD parallel and perpendicular
to the local magnetic field at measured position can be
revealed by measuring 7. deduced from scattered
spectrums corresponding to two incidences (going
incidence and returning incidence) respectively.

An anisotropy 7. measurement was done in a plasma
generated by Electron cyclotron heating (ECH) in
Heliotron J. ECH power and the stored energy W, in the
ECH plasma. The plasma is initiated by ECH (N, = 0.38)
from 170 ms and maintained only by electron cyclotron
heating until 330 ms. The power of ECH is about 247 kW.
Measured position is at core plasma (1/a~0.26). The angle

between local magnetic field and Ak,  (defined as the

difference between vector of going incident light wave
number and scattering light wave number) and
Akyetruning (defined as the difference between vector of
returning incident light wave number and scattering light
wave number) are equal to 83.9° and 111.7° respectively.
Measured scattered light signals corresponding to
going and returning incidence are shown in Fig. 1. Based
on the waveform from 0 ns to the yellow vertical line,
which is defined as the timing of appearance of returning
incident signal, overlapping waveform of going incidence

are fitted by exponential function as shown in dashed lines.
As a result, T. measured by going incidence can be
deduced by fitted waveform of going incidence.
Conversely, 7. measured by returning incidence can be
deduced by using overlapping waveform minus the fitted
waveform.
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Figure 1. Raw and fitted scattered light signal measured by a
double-pass mode of Thomson scattering system on Heliotron J.

Te corresponding to going incidence (160° scattering)
and returning incidence (20° scattering) measured at three
timings are shown in Fig. 2: t = 280 ms, t = 300 ms, and t
=320 ms. The values of < (T, 1600 — T 200)/Te 160 > at
300 ms and 320 ms are 6% *+ 26% and 14% *+ 17%
respectively, which does not show obvious isotropic
breaking in this experiment. No anisotropy was observed
within the error bars in this initial experiment.
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Figure 2. 7. anisotropy measurement at 280, 300, and 320 ms.



