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Breit-Pauli calculation of Mg V transitions among 2s22p4, 2s2p5, 2p6 and 2s22p33` levels
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A full Breit-Pauli calculation of oxygen-like magnesium fine-structure levels belonging to 2s22p4, 2s2p5, 2p6

and 2s22p3(4S, 2D, 2P)3` configurations will be presented. We have used the CIV3 program of Hibbert [1,2]
in this work. Atomic orbitals up to 8d are chosen carefully to account for important correlation effects among
various configurations. The 3s, 3p and 3d orbitals are optimised on the energies of real states and remaining
orbitals are chosen either as a correction type or as correlation type. At the LS stage we have thus used 380,559
configurations including up to three-electron promotions from the ground configuration. At the LSJ stage we
retained 120,736 of them whose eigenvector strengths are ≥ 0.001 for the calculation of 86 fine-structure levels
belonging to the above configurations. We then apply our fine-tuning procedure to bring the energies in line with
the observed values wherever available: we adjust by a small amount the diagonal elements of the Hamiltonian
matrix. Oscillator strengths, radiative rates and line strengths for all the E1 transitions among these 86 levels
are then calculated.
Results are compared with a similar energy adjusted calculation of Fischer [3], the most recent calculation
of Bhatia et al [4] and the recommended data of NIST [5]. It is found that present results show excellent
agreement with the MCDF calculation of Fischer [3] for most of the transitions. The results of Bhatia et al [4]
are consistantly higher by 20 to 50%.
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