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Abstract :

Investigation on medium Z impurity ions during impurity seeding in a tokamak plasma has become an intensive
research area. Normally, two-dimensional (2D) interchange turbulence in the edge and Scrape-off Layer (SOL)
regions of a tokamak plasma has been used for describing impurity gas interaction, which is capable to include
anomalous transport effects [1]. Basic model equations related to the interchange plasma in the edge and SOL
coupled with the Neon gas have been solved numerically using BOUT++ code in Refs [2, 3]. Typical fluid equations
have been used for the description of plasma and the impurity gas. Physics of Neon gas has been investigated by
the authors in the past and in this context few results related to the Aditya tokamak had been described. Earlier,
we had considered only one ionization state of Neon gas for the simplicity of the problem. Actually, all the
jonization sates (Nel* - Ne!®) are possible to exist inside the tokamak plasma during Neon gas seeding by the
electron impact ionization. In this work, we have considered all the species together. OD and 1D studies have
been done as the benchmark studies for the 2D model. The relative concentration of all the charge states has
been presented in this work. In the OD and 1D models, the Neon gas interaction with the plasma turbulence was
absent. Therefore, we have studied 2D model of the Neon gas in the presence of coupling with the turbulent
plasma in the edge and SOL regions. The presence of all the charge states and their relative concentration of the
Neon ions will be presented from the three models. Aditya results indicate an increase in the global electron
energy confinement time only when the gas seeding becomes effective in changing the global tokamak plasma
parameters [2], but details investigation of this issue was not done. In this work it is found that the low
recombination rate of Neon ions in the edge and recycling of the gas in the SOL with radiative cooling make an
electron temperature gradient higher in the edge-to-SOL transition region. This is responsible for the increase of
confinement time even after switching off the Neon gas; results will be presented in detail. Modification of
poloidal, and power spectra in the presence of Neon ions in the SOL region are discussed.
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