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Dynamics of standard and Doppler fluctuation reflectometry spectra formation at the FT-2 tokamak.
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The Doppler reflectometry utilizing oblique incidence of a probing microwave and measuring backscattering signal is used at present for diagnosing of plasma rotation velocity in magnetic fusion devices. One of important merits of this scheme is high spatial resolution, improved, compared to the standard reflectometry, by suppression of small angle scattering component of reflectometry signal. This suppression is effective in the linear small angle scattering regime, when turbulence level is low or probing wave trajectory is short. The role of poor localized small angle scattering in Doppler reflectometry spectra should increase, when it makes transition to nonlinear multi scattering regime.  Such a transition is likely to happen in large fusion devices or in small machines, where the probing wave is reflected from the cut off and vessel wall many times, thus making the effective trajectory long.

In the present paper the results obtained at the FT-2 tokamak, where the plasma microwave probing at incidence angles 0( and 16(, corresponding to standard and Doppler reflectometry was performed. The microwave at 28 GHz, modulated in amplitude by 2 ns pulses with repetition time 22 ns and 50 ns, was utilized for probing.  It is shown that at the normal incidence the duration of the scattering signal pulse is twice as large as the probing one, whereas at the oblique incidence they are comparable. The longer duration of the scattering echo at oblique incidence is observed at the smaller ( -10 dB ) signal level. Based on these observations we conclude that in small machines the standard fluctuation reflectometry spectra is produced as a result of the probing wave propagation along a lengthy trajectory between the vessel wall and the cut off. In the case of Doppler reflectometry only 10% of the signal is associated with this mechanism, whereas the main signal is most likely result of backscattering at the single pass.
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