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Contribution to Demagnetization Factors Depend on Macroscopic Specimen Shape: While the Discrete Summation to Induced Fields can be Independent of the Shape of Lorentz volume Elements.
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The characteristics of the contributions induced fields at a site in a crystalline substance can be estimated more reliably and conclusively because of the possibilities which arose while trying to interpret the experimental results from High Resolution Proton Magnetic Resonance Studies in Single Crystalline Solid State (1). It has also been pointed out such trends and turn of events while trying for an interpretation as above, can be described as paving the way from molecule to materials (2). While the possibilities of getting clarifications about the descriptions of Lorentz Sphere were explored, it seemed pertinent to raise certain questions on the necessity for the hypothetical Inner Volume Element [I.V.E.] to be only a sphere [Loretnz Sphere]. It turned out that even if for macroscopic considerations it becomes permissible to have the IVE as an ellipsoid [different from the sphere], what could be a limitation is the actual result of summing up discretely for the contributions from the neighboring sites within a Ellipsoidal IVE. It is imperative that there could be  a “convergence” of the sum as the size of the IVE increases; retaining, the shape factor while increasing the size. It is this “convergence” which was the essential feature which justifiably coincided with the practice of “carving out a cavity” inside the material and led to the resulting clarifications.

The results of a summation within the Ellipsoidal IVE was that there is not only a convergence of contributions from within the Ellipsoidal IVE, but also the convergent value is the same as what one can obtain for Lorentz spheres. At the outset this result is startling because induced filed contributions from within a volume element can be “shape independent” while it is a well established trend for the Demagnetization factors (factor used for calculating induced fields) to vary distinctly with the shape of the surface that bounds the volume element. This seems to indicate competing factors which contribute to induced fields at a site within materials (2) as can be inferred from the point dipole description, the contribution would depend on R-3 where R is the radial distance from the site to the location of the point dipole. And, it can also be found that as R increases, the number of molecules at a spherical shell (with radius R) also increase with R2. Thus effectively the added contribution from a distance ‘R’ seems to be decreasing. This can be true for any shape for which the number of the increase number of molecules is more than compensated by the decrease in the contribution to induced fields when the distance increases. Then, why is the convergence thus explained should have  the same convergent value for all the shapes? Since the shape dependent demagnetization would require that this convergence for IVE should depend on the shape of IVE. An effort would be made to get  convincing explanations for such observations in this presentation.
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