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have evaluated the SS part by a mean-field approximation in the multideterminan-
tal ab initio framework, and it has been shown that this simple approximation 
works well for 3O2 [85,172]. Unfortunately, these accurate calculations cannot be 
extended to the case of large transition metal complexes due to the excessive com-
putational effort involved. Nevertheless, of the available ab initio approaches it is 
still possible to apply the CASSCF method or the simplified SORCI method to 
molecules of the size of Mn(acac)3, which we have chosen as our initial test mole-
cule for studying ZFS in transition metal complexes ([84]; see Fig. 12). 

Figure 12. Structure of the complex Mn(acac)3 used for evaluation of ZFS effects in transi-
tion metal complexes. Rproduced with permission from [84]. Copyright © 2006, American 
Chemical Society. 

Mn(acac)3 is a high-spin d4 system with tetragonal distortion. Its ZFS has been 
measured to high precision by Barra et al. [173] and by Krzystek et al. [174], who 
arrived at values of D = –4.52 cm–1 and E/D = 0.05 cm–1. Krzystek et al. also pro-
vided a concise ligand field explanation of the origin of the ZFS: due to the Jahn–
Teller active d4 ion, the complex distorts in the direction of tetragonal elongation, 
which leaves the dz2-based MO empty, and according to the standard ligand-field 


