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Quantisation of a
charged scalar field on
Reissner-Nordstrom
spacetime

It is well known that a classical charged scalar field
on Reissner-Nordstrom spacetime undergoes
superradiant scattering. By quantising the field, via
canonical quantisation, we investigate the
subtleties that superradiant scattering presents in
the quantisation of the field. We define putative
quantum states for the charged scalar field based
on the Boulware, Unruh and Hartle-Hawking states
and study the differences in quantum observables
between the various states, thereby alleviating the
need for renormalisation. Our conclusions have
implications for the parallel situation of a co-
rotating scalar field undergoing superradiant
scattering in Kerr spacetime.
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