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Gravitational waves  (Bondi news function)

Compact object surrounded by gravitational waves



  

Robinson-Trautman 
in arbitrary dimensions



  

Robinson-Trautman 
in arbitrary dimensions

● Admit a null geodesic expanding congruence with 
vanishing shear and twist 

● Vacuum solutions  



  

Robinson-Trautman 
in arbitrary dimensions

● Admit a null geodesic expanding congruence with 
vanishing shear and twist 

● Vacuum solutions  [Podolsky, Ortaggio, …. (2006)] 



  

Robinson-Trautman 
in arbitrary dimensions

● Admit a null geodesic expanding congruence with 
vanishing shear and twist 

● Vacuum solutions  

Evolution problem 



  

Robinson-Trautman 
in arbitrary dimensions

● Admit a null geodesic expanding congruence with 
vanishing shear and twist 

● Vacuum solutions  

Evolution problem 



  

Robinson-Trautman 
in arbitrary dimensions

● Admit a null geodesic expanding congruence with 
vanishing shear and twist 

● Vacuum solutions  

Evolution problem 

N-dimensional Schwarzschild



  

Why N=2+1 is different?



  

Why N=2+1 is different?



  

Why N=2+1 is different?

In N=2+1 dimensions the Ricci tensor determines completely the Riemann tensor



  

Why N=2+1 is different?

In N=2+1 dimensions the Ricci tensor determines completely the Riemann tensor



  

Why N=2+1 is different?

However, there is a N=2+1 stationary black hole solution (AdS): BTZ black hole



  

Why N=2+1 is different?

However, there is a N=2+1 stationary black hole solution (AdS): BTZ black hole

Is there any N=2+1 solution mimicking the main properties of RT?



  

Why N=2+1 is different?

However, there is a N=2+1 stationary black hole solution (AdS): BTZ black hole

Is there any N=2+1 solution mimicking the main properties of RT? YES!
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Numerical instabilities 

Galerkin methods 

Conserved quantities 
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