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Introduction

Puzzle: SSM200308

Prunier+ (2023), arXiv:2311.16085

We explore the phenomenology of the 
merger of sub-solar compact objects in the 
presence of a superfluid scalar matter field.



Solitonic solution: 

Introduction - Boson Stars

Chemical potential
Order parameter



Equation of State

Chemical Potential



Tidal deformability



Merging

Dynamical evolution of GRHD 
equations using the BSSN formulation
of Einstein Field Equations for a perfect 
fluid with fixed EoS.

Computation of initial conditions
using the conformal thin-sandwich
approach.



Merging

(a)

Initial distance 90 km

(b)

Initial Distance 50 km



Amplitude spectral density



Ejecta



Temperature
Simulations performed at             .

Critical temperature:

Virial theorem:

gives the upper bounds



Summary
1. Superfluid bosonic matter allows to reach any point in the M-R 

diagram, tuning the interaction potential and strenght.

2. Systems of equal compactess but different are 
obtained via appropriate rescaling.

3. Full GRHD simulations show that the gravitational signal
emitted is similar to that of standard compact binary systems in 
both amplitude and frequency domain. 

4. However, frequencies are much lower with respect to standard 
matter for equal masses.
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