
   
 

Superradiance and quasibound states in a static regular black hole 

spacetime 
 

Sam R. Dolan 

Consortium for Fundamental Physics, School of Mathematics and Statistics, 

University of Sheffield, Hicks Building, Hounsfield Road, Sheffield S3 7RH, United 

Kingdom. 

Marco A. A. de Paula 

Programa de Pós-Graduação em Física, Universidade Federal do Pará, 66075-110, 

Belém, Pará, Brazil. 

Luiz C. S. Leite 

Campus Altamira, Instituto Federal do Pará, 68377-630, Altamira, Pará, Brazil. 

Luís C. B. Crispino 

Programa de Pós-Graduação em Física, Universidade Federal do Pará, 66075-110, 

Belém, Pará, Brazil. 

 

We show that a charged, massive scalar field around an electrically-charged Aýon-
Beato-García regular black hole has a spectrum of quasibound states that (in a certain 
parameter regime) grow exponentially with time, due to black hole superradiance. 
Superradiant quasibound states are made possible by the enhancement of the 
electrostatic potential at the horizon in nonlinear electrodynamics. For its turn, the 
Reissner-Nordstrom black hole possess such superradiant quasibound states only in the 
presence of a surrounding mirror. We obtain the spectrum for a range of multipoles 
across the parameter space, and we find the fastest growth rate in the monopole mode. 


