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Fig. 4. Discovery potential of several search methods as a function of the number
of background events within a bin of 1.35◦ radius and within σT of the burst time,
which correlates to the upper axis of σT for our simulated neutrino detector. Shown
are this method for searches with known (black dotted line) and unknown (black
solid line) time dependence, and this method without the event energy term for
known (blue dotted line) and unknown (blue solid line) time dependence. Also
shown are a binned search for bursts with known time dependence (red dotted line)
and an untriggered time-variable binned search [7] (red solid line).

of background events within a bin of 1.35◦ radius and within σT of the burst
time. Also shown is the discovery potential of the method without the energy
term, and just the spatial and time terms in the PDF. We compare to the
time-independent search and additionally to time-dependent binned methods.
For the case of known burst time and duration, we optimize bin angle and
time cuts for each burst duration. For the binned search with unknown time
dependence, we apply the method described in [7], using variable time and
bin angle cuts to identify the most significant sequence of events. For both
binned methods, we calculate discovery potential at 5σ for 50% of trials using
the same range of burst durations and range of signal events.

For a burst with σT = 1 second, 10−6 background events are expected in a bin
of 1.35◦ radius and within σT of the burst time. The method with known time
dependence requires on average ∼1 event for a 5σ detection, while the binned
method requires ∼1.5 events. More events are necessary for discovery when
the time dependence is unknown due to trial factors, and on average ∼2.4–2.7
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