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Abstract

Magnetic splitting of some prominent spectral lines produced by closely spaced doublets
or triplets should be treated using the theory of the partial Paschen-Back (PPB) effect.
Depending on the strength and orientation of magnetic field, the PPB effect can result in
the Stokes I and V profiles of a spectral line that differ significantly from those predicted by
the Zeeman effect theory. It is important to understand the size and types of errors that are
introduced into magnetic spectrum synthesis by treating such lines with the usual Zeeman
splitting theory rather than using the correct theoretical treatment of line splitting. The
analysis indicates that for high precision studies of some spectral lines the PPB approach
should be used if the field strength at the magnetic poles is Bp> 6-10 kG. For high signal-to-
noise ratio spectra and/or enhanced silicon abundance, the PPB effect can become important
even for a field strength of Bp> 3 kG. In the case of the SiII line 5041Å, the difference between
the two simulated profiles is caused by a significant contribution from a so called ”ghost” line.
The Stokes I and V profiles of this particular line simulated taking into account PPB splitting
provide a significantly better fit to the observed profiles in the spectra of the magnetic Ap
stars HD318107 and HD178892 than the profiles calculated with Zeeman splitting.
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