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Abstract: With the release of the third gravitational wave transient catalog (GWTC-3), the LIGO and Virgo detectors have reported nearly 100
gravitational waves from colliding black holes and neutron stars. Among these detections there have been numerous surprises, such as the heavy
GW190521, the confidently asymmetric GW190412, and the exceptionally small secondary of GW190814. In addition to analyses of each
individual sources' properties, such as their masses and spins, one can also summarize the collective properties of the colliding objects as population
probability distributions over these parameters. As catalog sizes continue to grow, it enables both finer grained investigations into the population
properties of merging compact objects, and robustly testing GR in the strong gravity regime. In this talk I will present data driven statistical models
to look for deviations to underlying theoretical expectations, both for individual gravitational waveform models and population models describing
the astrophysical distributions of merging compact binaries. I will present the results of an analysis using this novel data-driven model on the 11
compact binary mergers in GWTC-1, then move towards hierarchical models, inferring the binary black hole mass distribution with similar
data-driven methods. I will conclude with showing new results from the LVK population analyses of GWTC-3 and motivate the need towards
developing more data-driven statistical models for the incoming swath of observations expected in the fourth observing run that, as we have seen,
will likely continue to further challenge theoretical expectations.
 

Pirsa: 22010086 Page 1/56



Pirsa: 22010086 Page 2/56



Pirsa: 22010086 Page 3/56



Pirsa: 22010086 Page 4/56



Pirsa: 22010086 Page 5/56



Pirsa: 22010086 Page 6/56



Pirsa: 22010086 Page 7/56



Pirsa: 22010086 Page 8/56



Pirsa: 22010086 Page 9/56



Pirsa: 22010086 Page 10/56



Pirsa: 22010086 Page 11/56



Pirsa: 22010086 Page 12/56



Pirsa: 22010086 Page 13/56



Pirsa: 22010086 Page 14/56



Pirsa: 22010086 Page 15/56



Pirsa: 22010086 Page 16/56



Pirsa: 22010086 Page 17/56



Pirsa: 22010086 Page 18/56



Pirsa: 22010086 Page 19/56



Pirsa: 22010086 Page 20/56



Pirsa: 22010086 Page 21/56



Pirsa: 22010086 Page 22/56



Pirsa: 22010086 Page 23/56



Pirsa: 22010086 Page 24/56



Pirsa: 22010086 Page 25/56



Pirsa: 22010086 Page 26/56



Pirsa: 22010086 Page 27/56



Pirsa: 22010086 Page 28/56



Pirsa: 22010086 Page 29/56



Pirsa: 22010086 Page 30/56



Pirsa: 22010086 Page 31/56



Pirsa: 22010086 Page 32/56



Pirsa: 22010086 Page 33/56



Pirsa: 22010086 Page 34/56



Pirsa: 22010086 Page 35/56



Pirsa: 22010086 Page 36/56



Pirsa: 22010086 Page 37/56



Pirsa: 22010086 Page 38/56



Pirsa: 22010086 Page 39/56



Pirsa: 22010086 Page 40/56



Pirsa: 22010086 Page 41/56



Pirsa: 22010086 Page 42/56



Pirsa: 22010086 Page 43/56



Pirsa: 22010086 Page 44/56



Pirsa: 22010086 Page 45/56



Pirsa: 22010086 Page 46/56



Pirsa: 22010086 Page 47/56



Pirsa: 22010086 Page 48/56



Pirsa: 22010086 Page 49/56



Pirsa: 22010086 Page 50/56



Pirsa: 22010086 Page 51/56



Pirsa: 22010086 Page 52/56



Pirsa: 22010086 Page 53/56



Pirsa: 22010086 Page 54/56



Pirsa: 22010086 Page 55/56



Pirsa: 22010086 Page 56/56


