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MODELING OF PLASMA DIFFUSION IN T-10 PERIODIC GAS PUFFING EXPERIMENT
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National Research Centre ‘Kurchatov Institute’, Institute of Tokamak Physics,123182 Kurchatov Sq. 1, Moscow, Russia, danilov@nfi.kiae.ru
The experiments with periodic gas puffing have proved to be a powerful tool for plasma diffusion investigation [1]. The new series of T-10 experiments was carried out in 2011 in Ohmic discharges with BT = 2.4 T, current Ip = 200 kA and densities (ne = 1.7, 2.5 and 3.5×1019 m-3, and for (ne = 2.5×1019 m-3 with Ip = 130, 200 and 300 kA [2]. Periodic D2 puffing was made though piezoelectric valve in the stationary stage of the discharge with modulation periods of T = 60 and 90 ms. The modulation of chord density signal is clearly seen over the whole plasma cross section.

The attempt to explain the experimental spatial distribution of modulation amplitudes and phases by means of simple diffusion model with constant in time diffusion coefficient and pinch velocity failed in the case of higher densities, so a complex model with periodic variation of parameters has to be constructed. However, the usual version of the CPTM with constant in time coefficients has demonstrated the capability to meet the experimental profiles of modulation amplitude and phase shift.

The gas puffing was simulated by 1% modulation of wall cold neutrals influx and antiphased modulation of electron temperature and density boundary values. The runs reveal strong dependencies of observed modulation amplitudes and phases on the ratio of temperature and density boundary disturbances. Namely, amplitudes and phases agree with experiment, when the relative value of the boundary temperature modulation is about twice the density one. It should be mentioned that the excess of temperature disturbances over the density ones was observed experimentally for the average plasma density under consideration.
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