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INTENSITIES OF SINGLET AND TRIPLET RYDBERG SPECTRAL LINES OF NEUTRAL HELIUM: DIAGNOSTIC OF ELECTRON DENSITY IN EDGE PLASMA

V.S. Lisitsa, D.A. Petrov, D.A. Shuvaev
NFI RRC «Kurchatovskiy institute», Moscow, Russia, e-mail: shuvaev@nfi.kiae.ru
Problems of plasma diagnostic by measuring intensities of transitions between excited states of ions in plasma is of great interest last years because of increased attention to experimental investigation of radiation losses in plasma. The measuring of Rydberg triplet and singlet series of spectral lines gives new possibilities of cold plasma diagnostics.

The problem of spectral lines measuring and determining of contribution of different elementary plasma processes into neutral helium excited states populations is of particular interest. Spectral lines of neutral helium consist of triplet and singlet series. Spectral lines of radiative transitions from Rydberg state with principal quantum number n to state with n=2 for triplets (1s2s 3S) and singlets (1s2s 1S) is well separated because of big difference between energy of states 1s2s 3S and 1s2s 1S (0.8 eV).

The triplet and singlet spectral line series are determined by different population channels. It makes possible to evaluate the value of electron density in plasmas by comparing the experimental data for these line intensities.

A universal method has been applied to the calculation of excited state populations of the neutral helium. This method is based on a self-consistent procedure including a match of solutions for an upper (hydrogen-like) level block calculated with help of Green function and a lower (individual) one obtained by kinetic equation set solution.

Spectral line intensities for various plasma parameters were calculated following model described above. An analysis of the data shows that ratio of singlet and triplet transition intensities depends on electron density. The intensity ratio tends to ratio of statistical weights when both electron density is increased and principal quantum number is increased.

