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We don’t consider        !
It leads to a coupled
system for polar and
axial perturbations! 



Parameters

From the field equations follow:

Physical
ones



Subcritical WH Supercritical WH
Extremal RN BH!
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We are interested in the 
ringdown phase

(QNMs)



Axial Polar



Boundary Conditions: Outgoing waves at 

Stability of the perturbations
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We decompose the perturbations into Chebyshev polynomials 

Spherically Symmetric Object

ODE’s algebraic equations

Axially Symmetric Object

PDE’s algebraic equations

The system can be written as a Quadratic Eigenvalue Problem
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We computed the full quasinormal-mode spectrum of different            
classes of charged and static wormholes using spectral methods 

We found a new instability in the EB WH spectrum and 
analyzed the isospectrality of the EM spectrum        

We studied how charged solutions relax the instabilities,                
showing that RN is recovered in the supercritical limit case   

We found that supercritical WHs exhibit a particularly interesting                          
   radial spectrum                                                                                                                     

This study is generalizable to rotating configurations                                                  
or other compact objects (work in progress)                                                            
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