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Consider a rapid torsional motion of the ring locatable on the graph around the 40 degrees orientation. Let the amplitudes of oscillation be from 20 through 40 to 60. Then the averaged Tzz value would be 0.002555
A rotational vibration of the protons corresponding to the Right hand side graph around 40 degrees with extrema at 20 and 60 would result in averaged Tzz = 0.001229
Where as when trace is considered for both cases would result in the same average value: 0.0002407 which is different from either of the above two.

Thus calculating the full shielding tensor provides the possibility to distinguish the necessary structural aspects; but using the isotropic values could be ambiguous and thus can be erroneous.

The following sheets_12_&_13 contain graphical outputs of calculations for which the figure captions are provided in the following TextBox

Graphs are for the following combinations of independent rotations of ring (0-180 in steps of 20) and proton (0-180 in steps 0f 20) about the respective axes indicted in sequential list below 





Graph No              Ring (aromatic)                                  Proton (not bonded)  


                  Rotation about    Angle                         Rotation about           Angle 


                 


      1.          NONE                0 deg                          Lab-Y axis             0-180 degrees


                   Tyy is invariant, 'trace' same trend as Tzz, range of Tzz is more than trace 





 


     2.         NONE                 0 deg                         Lab-X axis              0-180 degrees


                 'trace' same as for 1. and Txx is invariant. Other features similar to 1. 


     





     3.      Lab-X axis       Held fixed at 40 deg         Lab-Y axis              0-180 degrees


           Tyy invariant, trace and Tzz trend similar, variation ranges are less; all features


               similar to 1.   


 


                                                                    


      4.     Lab-X axis     Held fixed at 40 deg         Lab-X axis             0-180 degrees


               Trends are describable in similar ways as for 1., 2., &3.    


  





      5.     Lab-X axis      Held fixed at 80 deg         Lab-Yaxis               0-180 degrees 


             Variations in trace much less and other trends are similar to the previous cases  


    


 


      6.     Lab-X axis      Held fixed at 80 deg         Lab-X axis              0-180 degrees


             the trends being as per the earlier graphs, the ranges of variations in Tyy are more


 


      


                                         











