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Abstract

In many chaotic dynamical systems, statistical properties of orbits resemble those of
stochastic processes. Classical results such as the Central Limit Theorem describe fluc-
tuations of Birkhoff sums for sufficiently regular observables with finite variance, yield-
ing Gaussian limits. However, when observables exhibit heavy tails, the variance may
be infinite and Gaussian limits no longer apply. In such cases, stable laws provide the
appropriate probabilistic description.

In this talk | will discuss results on stable limit laws for random dynamical systems
generated by independent random compositions of interval maps. The systems con-
sidered include random piecewise expanding maps as well as intermittent maps with a
neutral fixed point. For a class of unbounded observables with regularly varying tails, we
prove that suitably normalized Birkhoff sums converge in distribution to a-stable laws.
Moreover, we establish a functional stable limit theorem, showing convergence of the
associated partial sum processes to an a-stable Lévy process.

A notable aspect of these results is that the stable limits hold both in the annealed and
quenched settings with the same normalization constants determined by the stationary
measure of the random system. The proofs combine techniques from extreme value
theory, Poisson point process convergence, and the analysis of transfer operators.

This is a joint work with Matthew Nicol and Andrew Torok.
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