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Abstract. The exchange charge model of crystal field was used to calculate the crystal field 

splitting of all Ni2+ energy levels (3d8 electron configuration) in three structurally similar 

crystals of CdCl2, CdBr2, and CdI2. The influence of the nature of the ligands and interionic 

distances on the values of the crystal field parameters and location of the split energy levels 

and relative intervals between them was identified. Comparison of the calculated energy 

levels with the experimental results available in the literature yielded good agreement. 
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1. Introduction 

The transition metal ions with the unfilled 3d electron shell are widely used in 

various applications, such as lasing [1,2], lighting [3], optical thermometry [4,5] 

etc. Their absorption and emission spectra are essentially dependent on the host 

matrix, since the electronic states arising from the open 3d electron shell strongly 

interact with the nearest crystalline environment. 

The theory of crystal field is a powerful tool that has been successfully applied to 

analyze the optical spectra of the transition metal and rare earth ions in crystals [6]. 

Different models of crystal field that have been developed so far allow to establish 

firm and deep connections between the crystal structure (the nearest surrounding of 

an impurity ion) and chemical nature of the surrounding ions on the one hand and 

the overall splitting of the impurity ion’s energy levels on the other hand. 

In this connection, comparative studies of the crystal field effects and impurity ions 

energy levels splitting for a number of similar or different systems are of special 

importance. For example, calculations of energy level schemes of the same impurity 

ion in several isostructural crystals highlight the role of the host material in the 

formation of the impurity ion’s spectra [7, 8]. Alternatively, calculations of spectra 
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