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Excursions into the Necessity for Spherical Shape: 

As can be seen in Fig.6,[a]&[b], different combinations of the sets of external macroscopic shape and inner semi micro volume elements can be envisaged. The requirement of a spherical shape for the specimen were stipulated for bulk susceptibility corrections only because conventionally the hypothetical inner volume element was considered as spherical since it is most conveniently envisaged shape with high symmetry, so that the shape dependent demagnetization factor can be inferred by simple arguments based on the spherical symmetry [3]. But as long as the macroscopic shape results in homogeneously magnetized specimen, it is only required that the inner volume element be of




similar [proportionately same] shape of a reduced dimensions, for the induced field at the central point to be zero.   The above statement can be further substantiated by the fact that the demagnetization factors available as tabulated values do not depend upon the real size of the specimen, but depend only on the relative ratios of the shape determining parameters, in the most general case of considered ellipsoidal shapes it is merely the ellipticity that determines the demagnetization factor value and not the actual size in terms of absolute length units.



Thus the possibility of outer ellipsoids with proportionately same inner hypothetical ellipsoidal cavity should result in the same conclusions, as it happens to be for spherically shaped specimen with inner hypothetical spherical Lorentz cavity.  Thus for the induced field to be zero within the magnetized material medium, if the magnetization is homogeneous, then, around the specified site, it seems, it is necessary to carve out a cavity, which is a semi micro volume element, and its shape being proportionately the same (to have the same value for the demagnetization factor but opposite in sign to that of the outer surface) as the macroscopic specimen (outer) shape. This has been illustrated in Fig.6.  
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Outer a/b=1                         outer a/b=0.25 


Demagf=0.33                      Demagf=0.708





inner a/b=1                          inner a/b=1      


Demagf=-0.33                     Demagf=-0.33 0.33-0.33=0                   0.708-0.33=0.378


    Conventional combinations of shapes
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Conventional cases





Current propositions of combinations


Outer a/b=1                outer a/b=0.25


Demagf=0.33              Demagf=0.708       





inner a/b=0.25            inner a/b=0.25          


Demagf=-0.708         Demagf=-0.708


0.33-0.708=-0.378    0.708-0.708=0


                       Fig.6 [b]                                  





Discussions pertaining to CONDENSED MATTER








