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Abstract 
In this thesis, we develop an ab initio potential model based on Van Vleck perturbation theory for the 
spectroscopic study of alkali–rare gas (Ak-Rg) molecules. By combining perturbation theory with advanced 
modeling methods, we construct accurate interaction potentials to analyze the electronic structure and 
spectroscopic properties of the studied molecular complexes. Special attention is given to core-valence 
correlation and relativistic effects, which are crucial for a rigorous description of interatomic interactions 
involving heavy atoms. We explore the applicability of the model in the context of excited-state 
spectroscopy, emphasizing the vibrational levels and electronic transitions of Ak-Rg molecules. The 
obtained results are compared with experimental data and existing ab initio calculations, highlighting the 
relevance and accuracy of the developed method. This approach opens new perspectives for modeling 
complex interactions in molecular systems involving alkali and rare gas elements. 
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