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Second order effects in the hyperfine and Zeeman splittings in boron-like ions

Mikhail M. Sokolov

Development of experimental techniques for cooling and trapping of individual charged particles has lead to the high-precision measurements of the g factor of light highly charged ions with a relative accuracy of 10−9. High accuracy has been reached in the experimental determination of the energy of fine and hyperfine splittings in highly charged ions. In turn, it motivates for relevant high-precision theoretical calculations. In boron-like ions apart from the general contributions (QED corrections; correlation and nuclear effects) it is necessary to consider nonlinear effects in magnetic field (for Zeeman splitting) and in magnetic dipole interaction with nucleus (for hyperfine splitting).

In the present work the second and third order effects in the magnetic field for the ground state Zeeman splitting in the boron-like argon ion are investigated. The diagonalization of the Hamiltonian matrix in the subspace of few selected states closest in energy to the ground state is employed.

The nonlinear effects in the hyperfine structure for various boron-like argon isotopes are also evaluated in this work. Possible influence of the non-linear effects in the hyperfine interaction on the observed transition energies between the fine-structure components is estimated as well.
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