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Electromagnetic Emission from a Binary Black Hole Merger
Remnant in Plasma: Field Alignment and Plasma Temperature1

BERNARD KELLY, University of Maryland, Baltimore County, ZACHARIAH
ETIENNE, West Virginia University, JACOB GOLOMB, California Institute of
Technology, JEREMY SCHNITTMAN, JOHN BAKER, SCOTT NOBLE, NASA
Goddard Space Flight Center, GEOFFREY RYAN, University of Maryland, Col-
lege Park — Comparable-mass black-hole mergers generically result in moderate
to highly spinning holes, whose spacetime curvature will significantly affect nearby
matter in observable ways. We investigate how the moderate spin of a post-merger
Kerr black hole immersed in a plasma with initially uniform density and uniform
magnetic field affects potentially observable accretion rates and energy fluxes. Vary-
ing the initial specific internal energy of the plasma over two decades, we find very
little change in steady-state mass accretion rate or Poynting luminosity, except at
the lowest internal energies, where fluxes do not exhibit steady-state behavior dur-
ing the simulation timescale. Fixing the internal energy and varying the initial fixed
magnetic-field amplitude and orientation, we find that the steady-state Poynting
luminosity depends strongly on the initial field angle with respect to the black hole
spin axis, while the matter accretion rate is more stable until the field angle exceeds
sim45. The proto-jet formed along the black hole spin-axis conforms to a thin,
elongated cylinder near the hole, while aligning with the asymptotic magnetic field
at large distances.
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