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IF a particle is a rotating black hole on the Planck scale then the rotation of the event horizon causes 
frame-dragging that gives an ergo-region outside of the event horizon where the metric changes 
signature from g(1)=(-,+,+,+) in normal space to g(2)=(+,+,+,+) within the ergo-region. In the limiting 
case that arises for a Planck scale black hole, the ergo-region radius is given by:
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which is depicted in the first Figure (for the topological monopoles of my S10 unified field theory 
the inside of the black hole is devoid of space and so g=0 there). The sign reversal of the metric has 
the effect of confining radiation within it in a similar way to total internal reflection (second 
Figure), where there is also evanescent waves extending outside the ergo-region – depicted as an 
exponential tail. The confined wave is forced to rotate with the black hole because of the rotational 
frame-dragging.

The confined radiation doesn't have the normal mass invariant, but that of virtual-radiation m2<0 
and the evanescent wave is probably not suitable for signalling purposes – so the apparent non-
locality of path a → c → b may not support non-locality of causation in such a model. The 
compactification scale χ is the Planck scale which may make it seem irrelevant, but the energy of 
the confined waves is the Planck energy and since it's virtual-radiation with m2<0, it can cancel the 
Planck mass of the black hole to give an almost massless object – so is particle-like despite initial 
appearances. As the confined wave is the Planck energy, even with an exponential tail for the 
evanescent waves the virtual-radiation could still be significant on physically relevant scales.

It is potentially possible that a particle with wave model which includes the metric reversal effect 
could have apparent non-locality in the virtual-fields of the evanescent wave tails, and yet not 
violate local causation. In STUFT the energy of the virtual-radiation can create further particle and 
anti-particle pairs with the same confined virtual-radiation – this sets up infinite recursion between 
particle and waves which is the source of the problem in the classical physics (fixed by switching 
mathematical representation incorporating observation of wave property for particle). This 
alternation between particle and wave in the particle WITH a wave model is what gives a particle 
AS wave in STUFT, but there may be another way of modelling such an effect.
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