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It is necessary to evaluate plasma parameters in de-
tached plasmas, especially, electron temperature Te, which is
a key to determine the recombination process. Electrical probes
are often used to measure the electron temperature Te because
of convenient method and a good spatial resolution, but it has
been reported that the electrical probes give the much higher
Te than that measured with the spectroscopic method [1]. The
reason is mainly considered as the plasma resistivity and fluc-
tuations in the detached recombining plasmas [2].In this pa-
per, we report a detail investigation on the fluctuation in the
detached recombining plasmas.

The experiment was performed in a linear divertor
simulator, NAGDIS-II. The schematic of the experimental
setup is shown in Fig. 1. Figure 2 shows the averaged float-
ing potential and its fluctuating components as a function of
the neutral pressure. The fluctuating components are mono-
tonically increasing with the neutral pressure. In detached re-
combining plasmas the electron temperature is estimated to
be about 0.2 eV by spectroscopic method. The fluctuation
level is found to be very large in comparison with the electron
temperature. Figure 3 shows frequency spectra as a param-
eter of the neutral pressure P. The frequency spectrum shows
the strong peaks at frequencies less than 10 kHz and around
120 kHz. As increasing the neutral pressure, each peak inten-
sity grows and the peak at higher frequency ~120 kHz shifts
to a lower frequency. We also measured the fluctuation of ion
saturation currents. The same tendency as frequency spectrum
of the floating potential was obtained in that of ion saturation
currents. Spatial measurements of the plasma parameters show
that the fluctuation level of the ion saturation current exists
uniformly in the radial direction.

In summary, we have investigated the fluctuation in
the detached recombining plasmas in detail. The potential {luc-
tuation is so large compared with the electron temperature
that the I-V curve of the electrical single probe should be dis-
torted by this potential fluctuation. Moreover the observed
fluctuation has characteristic peaks in the spectrum.

We have not understood the mechanism of generation of the
fluctuations yet. We need further investigation to do more detail

measurements about spatial correlation of fluctuations.
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Fig.1. Schematic of experimental apparatus NAGDIS-IL
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Fig.2. The averaged floating potential and its fluctuating
components as a function of the neutral pressure.
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Fig.3 Frequency spectra of the electrostatic fluctuation as

a parameter of the neutral pressure P
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