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In Ref. [1] Ravindran et al. have presented generalized-gradientcorrected, relativistic ﬁrst-principles full-potential density functional
calculations for LaCoO3 .
By this Comment [2] we would like to point out that there is a textbook knowledge [3] that the Co3+ ion should be considered as the system
with S=2 and L=2, but not as the system with S=2 or S=0 only. According to us the orbital magnetism has to be taken into account for
the understanding of properties of LaCoO3 .
Authors of Ref. 1 write that ”In the cubic perovskites, the octahedral
ligand ﬁeld produced by the O atoms surrounding each Co atom split
the tenfold degenerate d levels of Co ...” (p. 16426, left column). It is
not true as the lowest term of the Co3+ ion in the octahedral ﬁeld is
25-fold degenerated [4–7], see also [2] and [3]. The statement of Ref. 1
is valid only for the single d electron, but not for 6 d electrons existing
in the Co3+ ion.
We fully agree with the authors of Ref. 1 that ”the present (i. e.
of Ref. [1]) theory is unable to predict the semiconducting state of
LaCoO3 ” (p. 16426, right column), i.e. the insulating state at 0 K.
Moreover, we can add that also thermodynamics cannot be calculated
within the approach of Ref. [1].
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In conclusion, despite of the very complex name of the approach,
the approach of Ref. [1] suﬀers substantial limitations related to the
neglection of the orbital magnetism [8]. This deﬁciency causes that the
results are incompatible to the reality. It means that we still need to
look for the understanding of the old problem related to LaCoO3 . Here
we can only mention our atomic-like approach, that give surprisingly
good results for LaCoO3 [5–7]. Our approach yields the discrete energy
spectrum for the d states in LaCoO3 in contrary to the continuum energy
spectrum of Ref. [1] (see Fig. 3), but further discussion goes beyond
the present Comment.
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