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Black holes and superradiance 

 

        Friction built-in through one-way membrane (horizon) 

Can construct unstable states by forcing wave to bounce back 

 

Zel’dovich, Pis’ma Zh. Eksp. Teor. Fiz. 14 (1971), Damour et al, Lett.Nuovo Cim. 15 (1976) ;  

Cardoso and Dias, Phys.Rev. D70 (2004) ;  Brito, Cardoso and Pani, in preparation (2015)  



Depend very  mildly on the fit coefficient and on the threshold 

 �  

ĲSalpeter ĺ timescale for accretion at the Eddington limit 

Bounding the “photon” mass  
Pani et al PRL109, 131102 (2012) 



Bounding the graviton mass  

Bound on photon mass is model-dependent: details of accretion disks 
or intergalactic matter matter...but gravitons interact very weakly! 

Review of Particle Physics 2014 (PDG, 2014) 

Brito et al PRD88, 023514 (2013) 



Nonlinear effects are expected to be negligible! 

 

Gravitational-wave emission and accretion? 





Accretion: 

 

 

 

Gravitational-wave emission: 







Strong field gravity is a fascinating topic 

Fundamental fields, either in form of minimally coupled fields or under curvature 

couplings have a very rich and unexplored phenomenology: condensates outside BHs 

and compact stars act as gravitational-wave lighthouses, but can also act as dark matter. 

Superradiant instabilities can provide strong constraints on masses of ultra-light 

bosons, turning black holes (and stars with dissipation channels) into effective particle 

detectors. 
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New BH solutions are possible stationary end-state of superradiant instability (see 

Herdeiro and Benone). Our results show that BHs grown out of Kerr are Kerr to a good 

precision 
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