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been used to analyze the contributions of the various molecular orbitals to g and A.
In all complexes the ground state magnetic orbital is 2 2-x y

d -based and the orienta-

tion of the A matrix is directly related to the orientation of this orbital (Fig. 45). 
The largest single contribution to the orientation of the g matrix arises from the 
spin-orbit coupling of the dYZ-based lowest-unoccupied molecular orbital into the 
ground state (Fig. 45). A number of smaller, cumulative charge transfer contribu-
tions augment the d–d contributions. 

Figure 46. Multifrequency EPR spectra of 1% 53Cr(III) doped into CsAl(SO4) . Experimen-
tal spectra (top) and computer-simulated spectra (bottom). The spin Hamiltonian is given in 
Eq. (11) and the spin Hamiltonian parameters are giso = 1.975, D = –0.078 cm–1, and E/D = 0. 
Reproduced with permission of Bruker Biospin. 

4.1.2. Multifrequency EPR Study of High Spin Cr(III) and the Analysis 
of Allowed and Forbidden Transitions using Perpendicular  
and Parallel Mode EPR Spectroscopy. 

53Cr(III) was doped into CsAl(SO4) to a level of 1% and multifrequency EPR 
spectra recorded at X-, Q-, and W-band frequencies (Fig. 46). Computer simulation 
of all three spectra was achieved with a single set of spin Hamiltonian parameters, 
giso = 1.975, D = –0.078 cm–1, and E/D = 0, and the spin Hamiltonian given in Eq. 
(11). Measurement of the perpendicular (B1 B0) and parallel (B1 || B0) mode EPR 
spectra (Fig. 47) allows the observation and identification of the allowed and for-
bidden transitions. Computer simulation of each of these spectra with the above 
spin Hamiltonian parameters reproduces the spectral features accurately (Fig. 47). 


