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Figure 22. Molecular Sophe Graphical User Interface showing the Add Bond window. Note 
the atom containing unpaired electrons occurs in the left hand combo box. In this example 
Fe1 is the atom containing unpaired electrons.

2.14.  Adding Bonds 

Superhyperfine and Exchange interactions occur between an atom containing 
one or more unpaired electrons and the nucleus of an atom with a nonzero nuclear 
spin or another atom containing unpaired electrons, respectively. In the graphical 
user interface these interactions are created through the Add Bond window (Fig. 
22), accessed either by a right mouse click on the Molecule Node, clicking the 
Bond Icon (Top menu), or through the Molecule Menu. The Add Bond window 
allows the user to define the interaction (bond) between the atom containing the 
unpaired electron(s) and the atom containing the nucleus. It is important that the 
atom containing the unpaired electrons is identified through the left-hand combo 
box (Fig. 22). Inclusion of the dipole–dipole interaction can be chosen by selecting 
the check box. Having chosen the dipole–dipole interaction, the user should ensure 
that the atomic coordinates are entered for each atom defined in the bond, in this 
case for Mo1 and H1. 

2.15.  SuperHyperfine Interactions (S.A.I) (Fig. 2) 

Once the bond is created in the Explorer Tree, a left mouse click on the bond 
opens the Superhyperfine Interaction Form (Fig. 23). The representations and units 
for the superhyperfine interaction are identical to those for the hyperfine interaction 
(§2.8). 

The only difference is that the dipole–dipole interaction can be switched off or 
on from the Form by selecting the check box. If the check box is selected, then the 
internuclear distance and orientation are calculated from the positional coordinates 
of both atoms and the anisotropic interaction is calculated subsequently and added 
to the parameters. The superhyperfine interaction can be toggled off/on by clicking 
(middle mouse button) on the red/blue tick radio button on the superhyperfine tab. 


