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Abstract: Measuring occurrence times of random events, aimed to determine
the statistical properties of the governing stochastic process, is a basic topic in
science and engineering, and has been the topic of numerous mathematical mod-
eling techniques. Often, the true statistical properties of the random process de-
viate from the measured properties due to the so called “dead time” phenomenon,
defined as a time period after a reaction in which the detection system is not op-
erational. From a mathematical point of view, the dead time can be interpreted
as a rarefied series of the original time series, obtained by removing all events
which are within the dead time period inflicted by previous events.

When the waiting times between consecutive events form a series of inde-
pendent identically distributed random variables, a natural setting for analyzing



the distribution of the number of event- or the event counter- is a renewal pro-
cess. In particular, for high rate measurements (or, equivalently, large measure-
ment time), the limit distribution of the counter is well understood, and can be
described directly through the first two moments of the waiting time between
consecutive events.

In the talk we will discuss limit theorems for counters with paralyzing dead
time (type II counter), expressed directly through the probability density function
of the waiting time between consecutive events. This is done by writing explicit
formulas for the for the first and second moments of a waiting time distribution
between consecutive events in the rarefied process, in terms of the probability
density function of the waiting of the original process.



