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Two n-simplices in the n-dimensional projective space over a field F are
mutually inscribed and circumscribed if each point of the first simplex is in a
hyperplane of the second simplex, and vice versa for the points of the second
simplex. Two such n-simplices will be called a Möbius pair of simplices
or shortly a Möbius pair. The construction of Möbius pairs in any odd
dimension is a straightforward task: Given any n-simplex take the images of
its hyperplanes under any null polarity as vertices of a second simplex. By
this approach, it remains open, though, whether or not the simplices have
common vertices.
We focus our attention to non-degenerate Möbius pairs. These are pairs of
n-simplices such that each point of either simplex is incident with one and
only one hyperplane of the other simplex. We present a construction of non-
degenerate Möbius pairs which is based on null polarities. Furthermore, we
exhibit the nested Möbius pairs arising from sub-simplices.
Finally, we sketch how our results can be applied to construct distinguished
systems of commuting / non-commuting operators in Pauli groups.
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