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ENCOUNTER with INTER Molecular and BULK Susceptibility Effects in HRPMR studies SOLIDS; Proton Shielding Tensor Measurements

[image: image1.png]1. Experimental determination of Shielding tensors by HR PMR
techniques in single crystalline solid state, require Spherically Shaped
Specimen. The bulk susceptibility contributions to induced fields is
zero inside spherically shaped specimen

2. The above criterion requires that a semi micro <pherical volume
“lement i< carved out around the site within the specimen and around
the specified site this carved out region is a cavity which is called the
Lorentz Cavity. Provided the Lorentz cavity is spherical and the outer
specimen shape is also spherical, then the criterion 1 is valid.

3. In actualty the carving out of a cavity is only hypotheticaland the
carved out portion contains the atoms/molecules at the lattice sites in
this region as well. The distinction made by this hypothetical boundary.
is that all the materials outside the boundary is treated as a

continuum. For matters of induced field contributions the materials
inside the Lorentz sphere must be considered as making discrete
contributions.




As stated above the HR PMR studies which are intended for determining Shielding tensor of protons are found to be beset by a difficulty; namely, every organic molecular system which is to be studied by HR PMR in single crystals had to be first of all made into spherically shaped specimens. 
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Not all the crystals grown have the characteristics to realize the spherically shaped specimen. This is so because making sphere out of the naturally grown morphology of the crystals required a sort of grinding that the crystals would not withstand and so the specimen might break into pieces even before nearing the spherical shape. Thus the applicability of the Multiple Pulse Line narrowing technique was limited only by the properly shaped specimen while from the point of view of NMR instrumentation the progress was proving to be a highly promising.
If there must be any necessity to study the improvement on the instrumentation part, it was necessary to find out whether there would really be so many numbers of samples to study. Instead of changing over, even from the point of view of basic research, the preoccupation was to find ways to circumvent the impediment and in simple terms the problem was to find out whether there is any way by which the intra molecular information on shielding can be retrieved from the experimentally determined Shielding tensor values from specimen of arbitrary shape.

Thus the basic approach had to be to sort out all the possible contributions to induced fields at a proton site in a single crystalline solid; and, find out how to disentangle them from the experimentally observed value. 
