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TIDAL DEFORMATION

Extracted from the metric’s asymptotic behavior

polar
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characterize 
tidal effects

FULL GRAVITATIONAL PERTURBATIONS

Models interpreted within general relativity with exotic matter

Numerical results (not possible to solve analytically)

Expanding

a coefficient 

,

or leads to

for spin s perturbation

if n<2s and p<2s (n<2 and p<2 if s=0)

if n>2l or p>2l+1 

if 2s≤n≤2l or 2s≤p≤2l+1  
(2≤n≤2l or 2≤p≤2l+1 if s=0)

s=l=2

Perfect agreement with analytical results

Numerical results-obtained with shooting method 

TEST-FIELD PERTURBATIONS

Dominant coefficients 
in the perturbative 
expansion of the l=2 

Love numbers @ small  

SUMMARY
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Regular black holes 
possess distinct, though 
subtle, tidal signatures

May serve as 
observational 

probes of black 
hole’s interior

similar conclusions could hold in quantum gravity

DETECTION
Phase shift in binary 

black hole mergers could 
reach few radians

between our Love 
number & gravitational 

waves observables 

one 
approach
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ambiguities

• zero Love number

The Love number 
describes how much 

an object is 
deformed    due to 
an external field           

BEYOND LEADING ORDER
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