Characteristics of Susceptibility and the Resulting Shielding when the Molecular System Rotates : Consequences of the Variety of Time Scales for the  Rotational motion

            The Tensor Elements, The Anisotropy and the Trace of the Tensor

     When the Diamagnetic Magnetic Susceptibility (Tensor)  induces magnetic fields the resulting induced field would also be a tensor property. The Principal (Axes System PAS) Directions of the Susceptibility Tensor would not inherently be the Principal directions for the induced shielding tensor. 
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       Case (i): The Proton Site is within the molecule, the PAS of Susceptibility and shielding are have fixed relative dispositions with respect to the Molecular Axes System.

           In this case, when the molecule is subjected to fast istropic rotations, only the ANISOTROPIC ( In the case of aromatic ring this is the quoted value of 49 x 10-6 )  part of the Susceptibility Tensor results in a nonvanishing contribution to the isotropic shielding. Isotropic susceptibility tensor results in zero value for the isotropic shielding at the proton site.
                 Case (ii) The proton is located outside the molecule and the proton hence is not bonded to any atoms within the molecule. This is the type of situation which occur frequently in large Biomolecules. When the molecule has time dependent motions, the molecular symmetry axes do not hold time-independent orientations with the Vector connecting the proton to the origin of magnetic moment within the molecule.
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Does this system as a whole roatate ?
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