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In a billiards system in R™/Z" \ {obstacles} one lifts the billiard orbit to the universal covering space R™ of R"/Z",
and takes the average displacement vector in R™ as the rotation vector of the considered orbit. For systems with one
obstacle, the topological study of the arising rotation vectors and sets was carried out by A. Blokh, M. Misiurewicz and
myself in 2006. The next step is to consider 2D billiards in a billiard table @ with highly non-commutative (hyperbolic)
fundamental group m(Q), and to lift the billiard orbits to the Cayley graph of the group m(Q), and investigate the
following: In what directions w and at what speed s can the lifted path converge to a point on the infinite horizon of
(the Cayley graph of) the group 7 (Q)? The ordered pair (w, s) will be called the "homotopical rotation number” of the
investigated orbit. Initial results for some 2D billiards were obtained by L. Goswick and myself in 2011. We present a
research plan, joint with C. Moxley, on getting generalizations of those results for some higher-dimensional billiards with
intriguing fundament groups m(Q). (Received February 02, 2015)



