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Abstract

Bramwell, Holdsworth and Pinton discovered the probability density
function (pdf) (named BHP after them) for the fluctuations of the total
magnetization, in the strong coupling (low temperature) regime for a two-
dimensional spin model (2dXY), using the spin wave approximation. The
BHP pdf does not have any parameter and it is universal, in the sense that
it appears in several physical phenomena. Under the hypothesis of a mean
cycle length of 133 months we describe statistically the Wolf’s sunspot
numbers one-dimensional dynamics. Surprisingly, we observed that the
Wolf’s sunspot numbers fluctuates according to the universal BHP pdf.
We discovered that in a Ruelle-Takens embedding setting of the Wolf’s
sunspot numbers, the empirical distribution of the predicted normalized
first difference revealed a good fit to the BHP pdf. Like this, we link
the randomness of the Wolf’s sunspot numbers dynamics, a natural and
complex dynamical system, with the universal BHP pdf.
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