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Abstract 

The Ab Initio Model Potential (AIMP)[1,2] embedded cluster method provides a reliable way to perform high standard, wavefunction-based quantum mechanical calculations of the electronic structure of  ions acting as dopants in ionic lattices. The calculations are performed in a cluster, typically comprising the impurity and its first neighbours, embedded in an accurate representation of the surrounding lattice. All major cluster-lattice interactions are taken into account, either classical (Madelung potential, deviation from point charge) or quantum mechanical (exchange, Pauli repulsion). Recently, an improvement in the method of production of the model potentials, related to the calculation of the Pauli repulsion operator, has been proposed and applied to some oxide lattices.[3]

By using high-quality quantum mechanical techniques, static and dynamical correlation as well as relativistic effects can be included in the cluster calculations, both for the ground and excited states, providing accurate local structures, potentials curves and spectroscopic properties. Some examples of application of the method will be presented, including properties of lanthanides as dopants (Ce3+ in BaF2 [4]). Applications to

surface properties will be mentioned. 
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