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Investigations of a major disruption in the DAMAVAND tokamak have shown [1] that the fluxes of accelerated (~1 keV) ions and charge-exchange neutrals are generated in the vicinity of the rational magnetic surfaces q=1 and q=2 with the line emissions of light impurities (C, O) following the thermal quench phase of a disruption. In this paper we present an analysis and modelling of the time behavior of line emission of the low (CIII, CIV, OV) and highly (CV) ionized impurity ions from the core and periphery of the plasma during the thermal quench of a disruption. In particular, during this phase we have observed a decay of the CV emission from the core and a sharp rise of the CV emission from the plasma periphery and a decay of the emission after ~ 50 μs (as in the core). It was followed by the relatively slow rise and oscillations of the CIII, CIV, OV emission signals along all the lines of sight in the plasma. 

Modelling of the time evolution of impurity charge-state distributions has shown that the sharp rises of CV, OV and Dβ emission signals observed in our experiment (with the spikes on the loop voltage) can be interpreted as a result of a generation of accelerated electrons in the vicinity of the magnetic surfaces q=1 and q=2. The decay of the CV emission from the core, which was started before the thermal quench can be interpreted as charge-exchange recombination of impurity due to influx of fast hydrogen atoms generated in the vicinity of surface q=2. The decay times of the CV emission during the thermal quench was about 100 μs that provides an estimation of effective recombination rates taking into account the excited states of charge-exchange neutrals. The presented conclusions agree qualitatively in many respects with the measurements of time evolution of x-ray spectra during a major disruption [2]. Thus, the peculiarities of line emission of light impurities observed during the thermal quench phase of a major disruption in these experiments can be explained taking into account only the effects of kinetics of impurity charge-state distributions due to known atomic processes which have higher ionization and recombination rates, that is without additional assumptions  about anomalous transport of impurities (injection) from the chamber wall to the plasma column. 
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