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Multi-Messenger Astrophysics employs multiple messengers to study astrophysical and
cosmological events and processes: light, gravitational waves, neutrino particles, cosmic
rays, and gamma rays. The field is experiencing a substantial increase in data with more
to come driven by new telescopes, gravitational-wave detectors, neutrino detectors, and
gamma-ray detectors. This is prompting development of novel tools for data processing
and analysis, including tools for machine learning and Bayesian statistical methods,
among others.

The University of Minnesota is developing a novel interdisciplinary approach to
addressing these challenges through teams of faculty and students from Statistics,
Computer Science, Electrical Engineering, and Physics & Astronomy. | will consider
some of the successes and challenges in taking such an approach, but the focus will be
on statistical challenges and potential solutions. This will be illustrated with case
studies on research projects involving (i) constraining the neutron star equation of state
based on binary neutron star post-merger gravitational wave signals, (ii) a study of
supernova siblings and the properties of the host galaxies, (iii) using observed kilonova
candidates to inform ejecta quantities, and (iv) cross-correlation between stochastic
gravitational wave backgrounds and the cosmic microwave background.
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