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of Critical First-passage Percolation
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Abstract:

Consmder the triangular lattice T. We put 1.1.d. nonnegative weights [7,) on the vertices of T with common
distribution function F. We will study the cntical case, F(0) = p. = 1/2. Let p be the “first-pazssage time
to nfimty”, which, roughly speaking, = defined a= the mimmal amount of total weight gained when we
travel from the ongin to infimty. In an earbier work with M. Damron and X, Wang, we showed that p < oo
almost surely if and only if 3 ay < oo, where g = F Yp. + 275). In an ongoing project with M. Damron,
J. Hanson and D). Harper, we study a dynamical versaon of this model. We further put independent rate 1
Poisson processes on the vertices. When the Poisson process at a vertex v increments, we resample 7. We
study the behavior of g, the corresponding g in this dynamical environment at time £

In the case ¥ ap = o0 (50 p = oo), we consider the exceptional times: the times { such that g is finite. We
show that the Hausdorff dimension of the set of exceptional times is almost surely 31 /36, but surprisingly
the Minkowsk dimension depends on the sequence (Eag): For instance, if hminf Eag = 0, then the upper
Minkowski dimension is 1, while if kay — oo, the Minkowski dimension is 31/36. In the case ¥ ay < oo,
the exceptional times are the times at which g = oo In this case, we show that if % k7B
set of exceptional times is almost surely empty.

g = oo, then the
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