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the B4 representation is chosen (Fig. 17), then the terms b2
0 and b2

2 are related to D
and E, respectively. The units for the Fine Structure Interaction include MHz, GHz, 
10–4cm–1, and cm–1. Note that the higher-order corrections in XSophe (B4, B6) and 
Molecular Sophe (b4, b6) are defined differently. 

Figure 17. Molecular Sophe Graphical User Interface showing the Explorer Tree and the 
Fourth-Order Fine Structure Interaction Form. 

2.10.  Quadrupole Interaction (I.P.I) (Fig. 2) 

The quadrupole interaction (Fig. 18), a traceless tensor, is only valid when an 
isotope of an atom contains a nuclear spin greater than ½. This interaction only has 
Axial and Orthorhombic representations. The quadrupole interaction is included in 
the calculation if it is active and valid (red tick on the interaction tab) and may be 
toggled off/on through a middle mouse click on the tick. When it is valid and inac-
tive (blue tick), the parameters are written to the simulation file, but are not used in 
the calculation. If there is no tick on the tab, then the interaction is invalid, as there 
are no isotopes that have a nuclear spin greater than ½. 


