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Investigation of plasma from high field side in t-10 tokamak uing reflectometry technique
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Correlation reflectometry is widely used now to analyze small-scale plasma density fluctuations in closed magnetic systems. This paper deals with data, obtained with this technique while probing plasma from High Magnetic Field Side [HMFS] at low cut-off of extraordinary wave. Authors proposed this scheme of measurements for turbulence investigations in ITER plasma core [1].  

HMFS plasma probing antenna array consists of three poloidally-separated horns, placed in tokamak equatorial plane. Sensitivity of reflectometer to short poloidal wavelength perturbations analyzed both numerically with 2D full wave electromagnetic code Tamic Rτ Analyzer and analytically using phase screen model. Algorithm, proposed in [2], was used to reconstruct relative amplitude of density fluctuations.

Radial profile of the relative amplitude of density fluctuations was measured in series of reproducible discharges with Ip = 300 кА, BT = 2.45 Т, <ne> = 3×1019 м-3, by varying reflectometer frequency. Total power of central heating at second harmonic of electron cyclotron resonance (ECRH) was about 1.5 MW. Data processing shown that fluctuation amplitude is plasma core at HMFS was 0.3 %in Ohmic heated discharges and increase during ECRH up to 0.5%. It was made the comparison of fluctuation amplitude at HMFS with results, obtained using the antenna array in vertical port. It was shown that fluctuation amplitude in gradient region at HMFS is about 3 times lesser in both Ohmic and ECRH discharges. Amplitude of plasma density fluctuations at HMFS is practically constant along the minor radius to ρ ~ 0.6 and significantly increased towards to plasma edge.

Correlation analysis shows that fluctuation spectra at HMFS contain the same components as at the low field side [3]. The only exception is quasi-monochromatic oscillations with frequency about 20 kHz that is usually interpreted as Geodesic Acoustic Mode. This fact could be considered as additional conformation of the hypothesis that this oscillation is GAM or could be explained by data base insufficiency.
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