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Discharges in mixtures of noble gases with sulfur vapors allow to obtain spectrum of 

radiation, close to solar; such spectrum is caused by radiation of S2 dimers, which bands of the 

 33  system are approximately on equal distances from each other and merge in a continuous 

spectrum in the wavelength range of 280-600 nm. The luminescent spectra of plasma of the 

longitudinal pulse-periodic discharge in argon-sulfur mixtures are presented in the wavelength 

range of 300-1000 nm. It is shown, that radiation efficiency of sulfur dimer bands grows with 

increase in the gas-discharge lamp wall temperature.   

The electron energy distribution function and kinetic coefficients of electrons in Ar-S2 

mixtures at concentration of S2 vapors in the mixture of 0.5-10 % were calculated using solution of 

the Boltzmann equation in the two-term approximation. Calculated dependences of the mean 

electron energy, transport coefficients, rate constants of elastic and inelastic collisions of electrons 

with S2 molecules and argon atoms are discussed. It is shown, that increasing the S2 molecule 

concentration in Ar-S2 mixtures promotes decreasing the mean electron energy, rising rate 

constants of the electron attachment to sulfur molecules and atoms and diminishing the ionization 

and excitation rate constants of S2 molecules and Ar atoms. Increase in the reduced electric field 

E/N results into growth of the ionization and excitation rate constants of both S2 molecules and Ar 

atoms as well as into diminution of rate constants of the electron attachment to sulfur molecules 

and atoms. Strong dependence of the rate constants of inelastic electron collisions with S2 

molecules and Ar atoms on concentration of S2 molecules in the mixtures as well as on the reduced 

electric field E/N drives to existence of the optimal conditions in the discharge for  the S2 band 

radiation. The E/N values, which are optimal for excitation of S2 (  33 XB ) bands are 

estimated for Ar-S2 mixtures with S2 vapor additives of 0.5-10 %. 
 


