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Introduction & 
Basic Concepts  





•  Q = 0 ! Schwarzschild Black Hole; 

•  0 < |Q| < M ! Typical Reissner-Nordström Black Hole; 

•  |Q| = M ! Extreme Reissner-Nordström Black Hole. 



Absorption by  
Schwarzschild black holes 
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Schwarzschild black hole total absorption cross section for massless waves with spin 0, ½, 1 e 2.  
[Courtesy: Samuel Richard Dolan, 2008.] 
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Scattering by  
Schwarzschild black holes 
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Electromagnetic absorption by  
Reissner-Nordström black holes 





















Scattering by  
Reissner-Nordström black holes 

















• The gravitational to electromagnetic conversion cross section of the Reissner-
Nordström black hole are currently under investigation. 



• Absorption and scattering by black holes have been recently 
revisited in the literature using numerical techniques. 



•   Equality between gravitational and electromagnetic absorption 
cross sections of extreme Reissner-Nordström black holes. 

•  Conversion between electromagnetic and gravitational radiation. 



•  It is possible to infer the black hole charge from backscattered and 
electromagnetic radiation. 



• Equality between gravitational and electromagnetic scattering cross 
sections of extreme Reissner-Nordström black holes. 



• Analogue models (fluids, optics, Bose-Einstein condensates, etc.) of 
gravity presents as a possibility of verifying black hole physics in the 
laboratory. 
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