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Abstract

In this note, the authors show that as the size of an axon tract goes
to infinity (number of axons tending to be very large), the distribution
of angular inclinations approaches a Gaussian curve and the universal
coordinate becomes inclination-independent. This may be why large-scale
brain recordings do not show any impact of metric perturbations or any
role for axonal angular inclinations. Thus our theory appears to converge
to the correct classical limit in the case of very large sized axon tracts.

In [1] a theory has been put forward which shows a significant role for tract
geometry. In particular, the inclinations of the axons to the tract axis have
been shown to affect action potential propagation profiles. This theory was
further extended to show the impact of metric perturbations on these profiles
[2]. In [3] a theorem (Theorem 5) was developed which related the universal
coordinate to the averaged coordinate. The limit as N — oo was not studied
there. Working in the probabilistic setting, a quick study' indicates that in this
limit, the averaged coordinate forces the universal coordinate to become angle-
independent. This is a consequence of Theorem 3 in Section 7.4 of [4]. This
may explain why experimentally such fine effects as in the developed theory are
not usually reported or observed in the data.
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