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Figure 14. Euler Angle Rotations. (a)  about Z, (b)  about gx (red, unlabeled), (c)  about 
gz (blue, unlabeled). 

2.6.  Atom Form 
A left mouse click on the atom (Explorer Tree) displays the atom forms: Elec-

tron Zeeman (Fig. 13), Hyperfine (Fig. 15), Fine Structure (Figs. 16 and 17), Quad-
rupole (Fig. 18), Linewidth (Fig. 19), Isotopes (Fig. 20), and Position (Fig. 21). 
Each Tab also has a three-state button (color-coded tick) associated with it that 
may be changed by a middle mouse click. The three states are: Red Tick — Active 
and Valid; Blue Tick — Inactive and Valid; and No Tick — Inactive and Invalid.
A right mouse click on the value, minimum, maximum fields enables the user to 
set the range of the parameter to be varied using the toggle up and down arrows to 
the right of the parameter field. Currently the Sophe computational code does not 
have any optimization algorithms present as a new method is being developed for 
the global optimization of all spin Hamiltonian parameters from multiple experi-
ments. 

2.7.  Electron Zeeman Interaction ( B.g.S) (Fig. 2) 
The value of the electron spin can be selected and, if greater than zero, the 

atom in the Explorer Tree is colored orange (Fig. 13), and the Electron Zeeman 
Tab now has a Red Tick. The symmetry of the Electron Zeeman Interaction can be 
chosen by selecting the appropriate Representation (Orthorhombic, Axial and Iso-
tropic). The Orthorhombic Representation is shown in Figure 13. Note the g matrix 
is dimensionless and therefore has no units. 

For site symmetries lower than orthorhombic, one or more of the three Euler 
angles , , and  will be greater than zero. Rotation of the principal g components 
(gx, gy and gz) away from the internal (crystal) axes is shown in Figure 14. (  = 
= 0) greater than zero rotates (about the Z axis) gx, gy away from the X and Y axes 
(Fig. 14a), corresponding to C2h monoclinic sites. A rotation of (  =  = 0) rotates 
(about X) the gy and gz axes away from the Y and Z axes corresponds to Cs symmet-
ric sites. In randomly oriented samples containing a single unpaired electron the g
matrix is typically assumed to be coincident with the internal coordinate system 
and the hyperfine matrix is rotated from away from the g matrix. 


