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Abstract:

The recent detection of a low frequency gravitational wave background by pulsar timing arrays provides solid evidence that the
observable universe contains a population of in-spiralling supermassive black hole binaries. Such binaries likely form as a result
of collisions between galaxies and can offer clues as to how black holes and galaxies grow over time. Moreover, since galactic
centers are often densely populated by gas and stars, these systems are much more likely to be actively accreting and radiating
compared  to  stellar  mass-sized  black  hole  binaries.  This  makes  them  promising  candidates  for  multi-messenger  detection
(combining electromagnetic and gravitational wave information), particularly when LISA comes online or as pulsar timing arrays
improve  their  sensitivity.  In  order  to  facilitate  this  goal,  it  is  important  that,  in  addition  to  predictions  for  the  possible
gravitational wave signals from numerical relativity, we also develop predictions for electromagnetic signals from simulations of
black  hole  binary  accretion.  In  this  talk  I  will  present  some  of  our  recent  results  from  3D  general  relativistic
magnetohydrodynamic simulations that utilize a strong-field approximation to the in-spiralling spacetime metric. Specifically, I
will showcase several possible distinctive electromagnetic signals from black hole binaries, including quasi-periodic emission, jet
precession, and two processes analogous to flaring activity frequently observed in the outer layer of the Sun.
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