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These notes are meant to spark discussion related to two issues: first, on the relative
order of the coincidence and veto steps in our pipeline; second, on the question of
exactly what do we mean when we execute a veto.

ON THE RELATIVE ORDER OF THE COINCIDENCE AND VETO STEPS IN THE BURST PIPELINE
In our present pipeline we generate and veto events in each IFO separately, followed

by a coincidence step. The threshold we use for generating (or applying) vetos is
similarly determined in each IFO separately by optimizing relative to veto efficiency and
live time. An important weakness of this optimization strategy is that we veto events
that would never have made it past the coincidence step. (Of course reversing the order
means that we will put through coincidence events that would not have survived the
veto step; however, these are small in number compared to the opposing case.) Put
another way, we make our most powerful cut (coincidence) last, instead of first.

Suppose that, instead, we were to make our coincidence cut first, and consider vetos
only after the coincidence step: what would be different? First, our measure of veto
efficiency would be much more realistic: i.e., a veto would only be effective if it vetoed
an event that survived the coincidence cut. Our choice of veto threshold, then, will be
much higher and this should dramatically reduce our dead time owing to vetos. Second,
with a much more realistic efficiency measure we also have much greater likelihood of
finding an optimum choice of threshold for our veto threshold (recall that we have only
found an optimum choice in the case of one veto on one interferometer in one run: E7).
Third, the optimization procedure we have in place will be, owing to its placement at the
end of the pipeline, more closely attuned to our the “right” optimization procedure: i.e.,
the one that gets us the best science result.

The fourth point is, I think, especially important: by making the order coincidence
and then veto we formally introduce into our pipeline a study of post-coincidence
events. This study is something of a shibboleth that we all utter upon being asked the
question of what we would do if we were to observe an event excess, or a particularly
strong post-coincidence event; however, we have never placed the step in the pipeline or
set parameters on how we would approach it.

WHAT DO WE MEAN WHEN WE EXECUTE A VETO?
There are at least two different interpretations of what we mean when we execute a

veto; correspondingly, there are at least two different kinds of vetos. Distinguishing
between these – something we have not been doing – has operational consequences.
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On the one hand, we might execute a veto because we have decided the data quality
is so poor, owing to an improperly functioning instrument or too strong coupling to a
too noisy environment, that we cannot reliably determine the gravitational wave content
of the data.

On the other hand, we might execute a veto because we have determined that a
particular event is not gravitational, but that the data quality is good enough that we could
have observed a gravitational wave event.  An example of a veto like this is the χ2 veto used
by the inspiral group.

What is the operational difference between these two kinds of vetos? From the
perspective of analysis vetos of the first time reduce the live time while vetos of the
second kind do not. From the perspective of mechanics, vetos of the second kind need
only be evaluated after an event is identified.

In all respects the coincidence step is a veto of the second kind. As exemplified by
the inspiral groups χ2 veto there are other vetos of the second kind that can be
constructed from the data. The χ2 veto is built from AS_Q and is particular to a kind of
signal (inspiral): are there other vetos, not built from AS_Q, that would be vetos of the
second kind and thus not affect our live time? Perhaps.  Consider what we have done
with REFL_I when used as a veto. We have examined the amplitude ratio of coincident
REFL_I and AS_Q events and noted that non-gravitational wave events have a very
different amplitude ratio than gravitational wave events (or, rather, excitations meant to
mimic gravitational waves). The identification of a REFL_I event does not necessarily
disqualify an interval from our live time. Should a REFL_I event coupled with an AS_Q
event in a “non-gravitational wave” way disqualify an interval from the live time? I.e.,
are we truly insensitive to gravitational waves during the interval of the coincident
REFL_I and AS_Q events?

Making this distinction in our vetos is important because it affects the live time in
our analysis. Treating all vetos as being of the first kind reduces our live time and leads
to a weaker upper limit then we are entitled to claim.


