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Abstract

To calculate core spectroscopic properties and to solve the structures of oxides of f-elements and other strongly
correlated powder, more accurate quantum chemical methods are necessary. For a realistic modelling of core-
electron spectroscopies, the Breit interaction terms must be included so the Gaunt terms that shows the spin rotation
of one electron on its axis generates a vector potential that will interact with the vector potentials generated by all
other electrons present in the system and Gauge term that describes the retardation effects due to the reciprocal
interaction between the rotational vector fields of two electrons must be add to Hamiltonian. In this paper, we
present the implementation of the full 4-component Dirac-Coulomb- Breit Hamiltonian in an adaptive to
multiresolution analysis with multiwavelet basis. This was seen to be independent of the nuclear charge model
chosen and strictly correlated with the tolerance and the order of chosen Legendre polynomial of multiwavelets.
Furthermore, our results confirmed that in two-electron species, the magnetic and Gauge contributions from s-
orbitals are identical in magnitude.
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