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The description of exotic nuclear systems and phenomena requires a detailed understanding of
all channels of density functional theories. The role of time-odd mean fields, their evidence in
experiment, and an accurate description of these fields are subject of current interest. Recent
studies advanced the understanding of these fields in energy density functional theories based on
the Skyrme force [1,2]. Time-odd mean fields are related to nuclear magnetism in covariant density
functional (CDF) theories [3]. They arise from space-like components of vector mesons and Lorentz
invariance requires that their coupling strengths are identical to that of time-like components.

There were only few limited efforts to understand the role of time-odd mean fields in covariant
density functional theory [4,5]. For example, the microscopic role of nuclear magnetism and its
impact on rotational properties of nuclei has been studied in Ref. [5]. It is known that time-odd
mean fields modify the angular momentum content of the single-particle orbitals and thus the
moments of inertia, effective alignments, alignment gains at the band crossings and other physical
observables.

We aim on more detailed and systematic understanding of the role of time-odd mean fields
in covariant density functional theory. This investigation covers both rotating and non-rotating
systems. It is shown that contrary to the Skyrme energy density functionals time-odd mean
fields of CDF theory always provide additional binding in the systems with broken time-reversal
symmetry (rotating nuclei, odd mass nuclei). This additional binding increases with spin and has
its maximum exactly at the terminating state [6], where it can reach several MeV. The impact of
time-odd mean fields on the properties of rotating systems has been studied in a systematic way
(as a function of particle number and deformation) across the nuclear chart [7].

In addition, this contribution extends these studies to non-rotating systems such as odd and
odd-odd mass nuclei [7]. The impact of time-odd mean fields on the binding energies of ground
states (the quantity of upmost importance in nuclear astrophysics studies), odd-even mass dif-
ferences, and the structure of nuclei along the neutron- and proton-drip lines will be discussed.
Whenever it is possible the results of the CDF studies will be compared with the ones obtained
in the Hartree+Fock+(Bogoliubov) approaches based on non-relativistic Skyrme interaction. The
similarities and differences between these approaches will be outlined.
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