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The two principal geometric shapes that arise in the modeling of the electron are the sphere [1, 2] and the torus [3].  But how is one to choose between them?

Consider the very important question of electron radiation. If we consider a spherically symmetric distribution of charge; then we might expect that, in order for it to radiate, it would have to undergo a spherically symmetric motion thus altering its spherically symmetric charge distribution in such a symmetric manner.  Then, since we are discussing the usual transverse wave radiation, there would have to be a time t0 at which the electronic component of the radiation field was non-zero a one point of the bounding spherical surface of the charge distribution, and hence by symmetry then at all points of this surface at t = t0.  Therefore, the function which assigns to each point on the sphere surface the (non-vanishing) E radiation electric field vector (at t = t0) would have to be a continuously differentiable vector on that surface; and it would also have (by virtue of the radiation being transverse) to be a tangential vector field in that as any surface point, the vector assigned would have to be tangent to the spherical surface at that point.  However, there is a well-known theorem in differential geometry that rules this out … in as much as the sphere is a smooth differential two-dimensional compact manifold of genus zero (unlike a torus which is a like manifold, but of genus one because it has just one hole … the “donut hole”), it follows that there exists no non-zero tangential vector field on it.  {This theorem is sometimes referred to as the “you can’t comb the hair on a billiard ball” … (without a part or dimple), theorem.}  

On the other hand, there can be a doubly infinite number of non-zero tangential vector fields on a torus.  Consider a (small) circle on a torus that is contained in the intersection of the torus with a plane containing the axis of symmetry of this torus, and assign a unit vector to each point on this circle that is tangent to this circle (and then also to the torus) and do the same for each possible such circle, but continuously so that two neighboring points on the torus then have tangent vectors pointing in (almost) the same direction.  

As another example of a non-vanishing vector field on a torus, consider the intersection of the plane with the torus where the plane is perpendicular to the axis of torus symmetry.  This intersection will contain a (large) circle that is centered on this axis of symmetry.  Now assign to each point on this circle a unit vector that is tangential to the circle (and then also to the torus) and do this for each such circle, but continuously so that neighboring torus points have vectors assigned that are (almost) in the same direction.  This, too, is a non-zero tangential vector field on the torus, and further we note that any non-zero liner combination of these two torus vector fields is also a non-vanishing tangential vector field on this torus.  Thus, since the radiation magnetic field as well as the radiation electric field would be mutually orthogonal as well as also tangential by the transverse property of electromagnetic radiation, we see clearly that transverse electromagnetic radiation from a torus would appear to fit in easily with the torus geometry; but not so with the case of a spherically symmetric charge distribution model, however!  

But it might be argued that the electron must spin, and so in the spherical case, the situation would then reduce to one involving only axial symmetry, the axis being the axis of spin.  This, too, could be analyzed, but there is little point in doing so in as much as Harold Aspden in the first appendix of [1] makes very it clear that such a spinning charge distribution cannot be in equilibrium and must expand against the ambient vacuum … unless one assumes further that space is quantized; that is, the difficulty is simply postulated away.  The author rejects such a terribly “convenient” methodology.

As a final remark, equation (A4) in the appendix of [3] should actually read:

  {(del Φ)2 + ((∂A/∂t) / c)2 + 2 (del Φ) dot ((∂A/∂t) / c) + (del Φ')2  +  ((∂A'/∂t) / c)2        + 2 (del Φ') dot ((∂A'/∂t) / c)} / (8 π),

and also the factors of (∂A/∂t c)2 and (∂A'/∂t c)2 that occur in equations (A1) and (A2), respectively, should actually be ((∂A/∂t) / c)2  and ((∂A'/∂t) / c)2, respectively.
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