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Black holes, neutron stars and 
gravitational waves @ Black Sea
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• Important to model new possible 
phenomenology beyond GR 

• Target appropriate detectors

Motivation

Credits: Moore 2014
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Two examples:

• Dynamical scalarization  

with L. Areste Salo, E. Barausse, D. Doneva,  
and S. Yazadjiev

• Testing SMBH scalarization

with C. Smarra, A. Kuntz
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Dynamical scalarization: 
general idea
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Dynamical scalarization: 
general idea
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NS in Brans-Dicke:

Credits: 
Palenzuela et al 
2014

BH in EsGB:

Credits: Juliè 
2023

Dynamical scalarization: 
Previous work
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Dynamical scalarization: 
Semi-analytic model
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Dynamical scalarization: 
Semi-analytic model
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Dynamical scalarization: 
Semi-analytic model
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Sets whether isolated 
BH is scalarized

Sets the amount of 
scalarization
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Dynamical scalarization: 
Semi-analytic model
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Generate adiabatic sequences of isolated solutions with 
varying scalar field at infinity
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Dynamical scalarization: 
Semi-analytic model
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A

B

Solve the system
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Dynamical scalarization: 
results
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Work in progress:

• Semi-analytic model for dephasing to test against output 
from NR simulations

• Observability with GW detectors (LVK, ET)
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Scalarization of SMBH: motivation
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• Coupling with higher-order curvature terms in EsGB, can in 
principle prevent scalarization at small scales

• Concrete example provided in Eichhorn et al, 2023 
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Phenomenological model 

• Simple realization of 
a scalarization window

• Mass scale ruled by the dimensionful 
coupling
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The SGWB and PTA
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The SGWB and PTA
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Sources parameters



19

The SGWB and PTA

Varna, 19/06/2025

GW spectrum
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The SGWB and PTA
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Dipole radiation changes the 
slope of the characteristic strain!
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SMBH scalarization: 
results
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Conclusions
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• Marginal preference for non-zero coupling, but degeneracy with 
astrophysical effects 

• More data required to further explore this scenario

• On the theory side, the impact of higher order curvature terms 
should be further investigated
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Thank you for your 
attention!
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• Simplest extension: scalar-tensor gravity 

• Coupling with the Gauss-Bonnet invariant

Credits: Moore 2014
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Motivation
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Comoving merger density
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The SGWB and PTA
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The SGWB and PTA



29Varna, 19/06/2025

The SGWB and PTA
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The SGWB and PTA

Credits: Nanograv
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