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Abstract

If the horizon of a periodic Lorentz gas is infinite, the moving particle
exhibits a ballistic (superdiffusive) behavior: its position q(t) grows
as

√
t log t, rather than the classical

√
t. Moreover, the normalized

position q(t)/
√
t log t converges to a normal law with covariance ma-

trix D1 that is called “superdiffusion matrix”. On the other hand,
the normalized second moment E[q(T ) ⊗ q(T )]/(t log t) converges to
another matrix, D2. Quite unexpectedly, these two matrices are not

equal, and we prove that D2 = 2D1. Furthermore, higher moments of
the Lorentz particle with infinite horizon do not converge to moments
of any normal distribution. (This fact has been previously established
numerically by G. Zaslavsky et al.) We obtain similar estimates on
higher moments for billiard tables with cusps (studied by Machta)
where superdiffusive behavior takes place. Joint work with D. Dolgo-
pyat and P. Balint.
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