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INDUCED FIELDS WITHIN SEMIMICRO SPHERICAL AND ELLIPSOIDAL VOLUME ELEMENTS: CONSIDERATIONS for CONDENSED MATTER PHYSICS & HR PMR
This makes the Lorentz sphere a precisely defined sphere with a surface boundary line unlike the way it is to be left undefined as to the numerical values for the construction of a Lorentz sphere.                                                               When so much is said, all with the presumed spherical shape for the hypothetical Lorentz volume element, then the practical ordeal of having to make spherical single crystal specimen and handle them also to orient them for tractable angular dependences in terms of the known crystal structures makes the experimentalist look for possibilities of relaxing the stringent requirement for a spherically shaped specimen. Then with the propositions as in Fig 5 of the previous sections, it is necessary to find out the kind of convergence characteristics that would result for a summation within an ellipsoidal volume element instead of a summation within a Lorentz sphere. In fact results as reported in Fig.1 for convergence characteristics for a discrete lattice summation can be obtained for summations within the “Lorentz Ellipsoids” [8]. The equations used for summation, namely the equation 1, can be used for this also. This is because; enclosing the same magnetic dipole among the neighbors within a sphere or within an ellipsoid does not alter the interaction of that individual point dipole and its induced field contribution at the specified nuclear site. The independence of the every individual magnetic point dipoles from the neighboring dipoles must be ensured, since the dipole moment under consideration is the characteristic property of the molecule and the corresponding molecular magnetic susceptibility is not changed by the presence of neighboring molecules in a crystal lattice. Hence a computer program to take into consideration all the molecular magnetic point dipoles within a specified shape of the surface enclosing them, would give the result for a spherical volume or an ellipsoidal volume by setting appropriate boundary conditions with the flexibility to vary the size and the shape determining parameters. Such efforts have resulted in results on the convergence characteristics for discrete summations in semi micro volume elements. These results surprisingly indicate [9] that, even though the trends of the sums obtained for the Ellipsoids (with a specified ellipticity) vary with the size of the ellipsoids around the central proton site, after a certain size the summation converged to the same total value as for the Lorentz sphere. Thus it seems that, when the ellipsoidal specimen shapes of Fig. 6a and 6b are considered, the discrete summation near the site would result in the same value for the intermolecular contribution for the two cases in spite of the fact that in Fig 6a inner shape is the conventional Lorentz Sphere where as in Fig. 6b the inner volume element is a Lorentz Ellipsoid. Since we have inner and outer shape as ellipsoid, shape dependent induced field would be zero. Hence, subtracting this intermolecular value (same for both the sphere and ellipsoid) from the experimental value should result in intramolecular value for the shielding tensor even if the shape of the macroscopic specimen is Ellipsoidal. Can this be conclusive enough to say that all the efforts in trying to use spherical samples for HR PMR studies were not necessary? 

This instance of HR PMR measurements, makes the Lorentz sphere a precisely defined sphere with a surface boundary line unlike the way it is to be left undefined as to the numerical values for the construction of a Lorentz sphere.                                                               








