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Abstract

Advanced LIGO and Virgo have opened a new window to the Universe with the discoveries of
individual compact binary mergers. The gravitational wave signals we have identified so far are
only the tip of the iceberg; the very loudest signals that we can detect at our current sensitivity.
Compact binary mergers from larger distances than we can detect, cusps and kinks in a web of
cosmic strings created in the early Universe, the echo of the inflationary period thought to have
happened a fraction of a second after the Big Bang -- these are all signals that can contribute to a
gravitational-wave background.

Using the most recent data from the third observing run, we searched for the presence of the
gravitational-wave background. While we did not make a detection, we placed the best-yet upper
limits on the strength of the background. We also showed that correlated instrumental noise --
which can negatively impact our search if present -- was well below the level of the sensitivity.
We studied the implications of these results for two of the most promising sources. First, we
considered the background made of all the compact binary mergers too far or too quiet for us to
detect individually, and found that in future runs with more sensitivity we may be able to detect
that background. Second, we looked at the implications for models of cosmic strings.

We use information from state-of-the-art modelling of these fascinating objects, including for the
first time models for the collision of two kinks. We placed upper limits both by performing a burst
search for individual cosmic string events, and by looking at the gravitational-wave background,
and we place the strongest constraints on the string tension in the literature. We also compared
the upper limits to those placed by other measurements. In this webinar, we will discuss these
results in detail and discuss the next steps for this approach to exploring the gravitational-wave
Universe.

Our webinar will present results from our recent papers:

http://arxiv.org/abs/2101.12248 and http://arxiv.org/abs/2101.12130.
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