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Redshift of the isolated atomic emission
line in dense plasma environment
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Abstract:

The determination of the temperature and density of the magnetically
confined high temperature dense plasma in Tokamak is of critical
importance for the fusion energy generation. We have shown recently
that the redshifts of the isolated emission lines of the H-like and He-like
atomic ions subject to outside dense plasma environment could be
estimated by carefully examining the spatial and temporal criteria of the
classical Maxwell-Boltzmann statistics based on the Debye-HUckel (HD) -

approximation with the nucleus charge Z opproxmo’rely between 6 ond o

18.

Qualitatively, starting from the quasi- hydrogenlc picture, ‘we are oble to
show that the redshifts of these emission lines could be expressed in terms
of a general expression as a function of an ad hoc parameter n, i.e.,

reduced Debye length which, in turn, is linked directly to the ratio

between the elecfron density and the temperature of the dense plasma.
The results of our theoretically estimated redshifts are in good agreement
with the most recent experimental measurements.
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