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The alkaline-earth fluorides (MeF2) are important models for understanding the solid-state chemistry of point defects in insulating crystals. The extensive experimental and theoretical investigation of these systems has resulted in a detailed microscopic picture on physical-chemical reactions between native and impurity defects. 

Our investigations of the solid-state reactions between defects of impurity Jahn-Teller d-ions reveal a possibility to synthesize paramagnetic impurity clusters of two [1] or three [2] similar Jahn-Teller d-ions . It was found that each of these ions substitutes for a lattice cation and find itself in the center of an anionic cube formed by eight fluorine ions. Stability of such clusters realizes by interaction of impurity d-ions via a field of the Jahn-Teller deformations. 
Another mechanism of cluster formation is an electronic exchange between the impurity ions. 
The present work was devoted to impurity pairs of non-similar d-ions. The first object of the present investigation was BaF2 crystal doped by manganese and silver impurities.  The samples under investigation were grown by Bridgman method. The EPR method was used to study the magnetic properties, molecular structure and relative concentration of Mn-Ag pairs. The anisotropic EPR spectra with nicely resolved fine, hyperfine and superhyperfine structures were observed in the samples under investigation. These spectra contain very reach information on the molecular structure and magnetic properties of the pairs under study. It was found that the magnetic symmetry of the Mn-Ag pairs was tetragonal. In each impurity pair, the Mn2+ and Ag2+ ions were shifted towards each other. As it turned out, the observed spectra contain two groups of lines with different integral intensities. The angular dependences of the positions of the spectral lines of the first group were described by the spin Hamiltonian corresponding to the spin momentum S = 2. It is assumed that the group of less intense lines belongs to another type of (Mn2+-Ag2+) pairs. The noted facts clearly indicate the presence in the crustal under study of two types of manganese and silver pairs, in which Mn2+ and Ag2+ ions are linked by antiferromagnetic exchange interaction. 
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