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Electric field gradients (EFGs) at atomic nuclei provide a sensitive probe of the local
electronic structure and symmetry of solids. In this contribution, we present a
methodology for the calculation of EFGs in solids using embedded-cluster method. In
particular, we demonstrate its application to 22°Th-doped calcium fluoride (CaF2:Th)
[1,2]. As EFGs determine the quadrupole splitting of the low-energy nuclear states of
229Th, they are a key parameter in the development of solid-state nuclear clocks. We
discuss the results in the context of recent Mdssbauer spectroscopy experiments that
demonstrated the existence of several distinct thorium sites in CaFz [3,4].
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