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Single molecule magnets known up to date cover several classes of 
transition metal complexes: there are polynuclear and mononuclear, 3d 

and 4f, heteronuclear 3d-4f, field induced, and field suppressed, with single 
mode and multimode relaxation channel systems. Over the past years an 
increased interest is paid to mononuclear 3d complexes mainly for their easy 
synthesis, stability, and low price. They involve high-spin Cr (III), Mn (III), Fe 
(III), Fe (II), Fe (I), Co (II), Ni (I), and Ni (II) complexes. Also, the key factor 
– the magnetic anisotropy is much easily tuned by a rational synthesis for 
mononuclear complexes. Considerable attention has been paid to the class 
of mononuclear Co (II) complexes, mostly tetracoordinate, pentacoordinate, 
and hexacoordinate. These complexes possess a large magnetic anisotropy 
expressed by the axial zero-field-splitting (ZFS) parameter D. However, 
the language in terms of the D- and E-parameters implies that the spin 
Hamiltonian formalism is legitimate to apply which holds true only for the 
non-degenerate ground electronic terms of the A- or B-symmetry (point-
group irreducible representation); this is the case of quasitetrahedral Co (II) 
complexes. For pentacoordinate and hexacoordinate complexes one should 
be careful since here also the degenerate ground electronic terms occur: 4E 
for the geometry of tetragonal pyramid (the coordination number cn=4+1) 
and 4Eg for the elongated tetragonal bipyramid (cn=4+2). Application of 
the spin Hamiltonian (SH) formalism to magnetic data fitting and/or ab 
initio calculations for systems with degenerate ground term is conceptually 
mistaken since SH approach utilizes the non-degenerate perturbation theory.
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