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Extreme first passage times for populations of identical rare events

A collection of identical and independent rare event first passage times is
considered. The problem of finding the fastest out of SNS such events to occur is
called an extreme first passage time. The rare event times are singular and limit to
infinity as a positive parameter scaling the noise magnitude is reduced to zero. In
contrast, previous work has shown that the mean of the fastest event time goes
to zero in the limit of an infinite number of walkers. The combined limit is studied.
In particular, the mean time and the most likely path taken by the fastest random
walker are investigated. Using techniques from large deviation theory, it is shown
that there is a distinguished limit where the mean time for the fastest walker can
take any positive value, depending on a single proportionality constant.
Furthermore, it is shown that the mean time and most likely path can be
approximated using the solution to a variational problem related to the single-
walker rare event.
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