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Strong-gravity as a probe of new physics

The theory of general relativity captures most of what is known about the universe
on a large-scale, yet there are both theoretical and observational reasons to believe it is incomplete. This suggests that the strong-field regime could
be described by some modification or extension of general relativity.

Advancement in our theoretical understanding of this
regime is key to complement both gravitational wave and astrophysical observations, and find signatures of new physics.

In this talk, I will discuss some recent developments in using the tools of numerical relativity to make detailed predictions in this regime.
This will include not only the mergers of black holes in modified theories of gravity,
but also the robustness of early universe cosmologies to large inhomogeneities.

Amalia Madden, Perimeter Institute &amp; University of Waterloo

New searches for the QCD axion with piezoelectric materials

The QCD axion is one of the best motivated extensions to the Standard Model, providing a solution to the strong CP problem as well as being an
excellent dark matter candidate. In this talk I will describe two new observables, the "piezoaxionic" and "ferroaxionic" effects, that could be used to
search for the QCD axion over many orders of magnitude of unexplored parameter space. Both of these observables rely on the interaction between
the QCD axion and a class of materials known as piezoelectrics. I will then discuss our current progress in designing new experiments that could
measure these observables. This talk will be based on 2112.11466 and unpublished work. 

Zoom link:  https://pitp.zoom.us/j/98585551152?pwd=aUF3SjlwQ1pPTG9CTUN4MWFqV1hZZz09
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