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SPECTROSCOPY OF YbF AND PbF MOLECULES IN LOW PRESSURE INDUCTUVELY COUPLED PLASMA
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In this work emission spectra of the YbF, PbF molecules excited in low-pressure inductively coupled plasma (LP ICP) have been recorded for the plasma formed by different methods. Three methods to obtain YbF molecules were considered: (1) from decomposition of YbF2 in argon LP ICP; (2) from evaporation of metal ytterbium in plasma based on a mixture of gases Ne–Ar–F2; and (3) from evaporation of metal ytterbium in a mixture Ar–SF6. LP ICP was formed in transparent tubes of an Al2O3 single crystal. The method of PbF molecule obtaining consisted in decomposition of PbF2 in argon LP ICP. To assign the YbF and PbF spectra observed, the quantum-mechanical calculation of the Frank-Condon factors has been performed [A]. The diagnostics of the presence of YbF molecules and the further optimization of the conditions of production of the YbF molecule in LP ICP and of the generation of a molecular beam were carried out using the standard МХ7304А monopole mass spectrometer [B]. The results presented confirm both the possibility of the application of LP ICP as a source of YbF and PbF molecules-radicals and the assignment of the observed emission spectra as caused by the electronic–vibrational transitions: v, A 2П3/2 → v’, X 2Σ in YbF molecule and electronic–vibrational transitions: v, B2Σ+→ v’, X1 2П1/2 and v, A1/2 (2Σ+) → v’, X1 2П1/2  in PbF molecule. Methods of different samples introduction in analytical LP ICP and plasma operation parameters will be discussed. 
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