arXiv:2205.05691
S. Tootle, C. Ecker, K. Topolski, T. Demircik, M. Jarvinen, L. Rezzolla

TECHNISCHE JUSTUS-LIEBIG-

x4 UNIVERSITAT [ UNIVERSITAT
UNIVERSITAT DARMSTADT @GIESSEN === l

FRANKFURT AM MAIN




Outline

Introduce the EoS with a novel contribution from the V-QCD.
Describe the binary neutron star merger setup and configurations.
Technicalities and tools.

Quark formation stages in the post-merger phase.

Phase transition signatures in the gravitational wave signal (or lack thereof).
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Future perspectives.
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(Very) Shortly about V-QCD o = [E]

I V-QCD is a non-perturbative gauge-gravity duality model of of QCD; includes
sectors both for quarks and for gluons

I based on a string theory setup in the Veneziano limit

I action of the model is tuned to agree with QCD data at finite number of colours
and flavours

I' remaining freedom - lattice data

I gauge/gravity duality provides a mapping between solutions in strongly coupled
four dimensional field theory (various phases!) to classical five dimensional gravity
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The equation of state o =[]

I' low density nuclear matter: HS(DD2) EoS + APR model
I dense baryon and quark matter: V-QCD model of the gauge/gravity duality
I' temperature dependence: van der Walls model & an effective potential

I' electron fraction dependence: HS(DD2) for NM and free electron model for QM
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The equation of state - cd.

The construction provides, in a consistent manner:
I agreement with perturbative QCD at large densities
I an agreement with nuclear theory at low densities

I a strong first-order phase transition (mixed NM-QM phase) within the V-QCD

framework, obtained via Gibbs construction
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Cold

slices & observational constraints
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I' p-QCD and nuclear theory constraints satisfied

I' consistent with mass-radius observational data

I' the upper bound on the binary tidal deformability ~ < 720 respected
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