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Neutron stars

* Discovery of massive NSs

Antoniadis, Freire et.al. arXiv:1304.6875

e NS radius measurements
Riley, Watts et.al. arXiv:2105.06980

* Gravitational-wave
LIGO, VIRGO arXiv:1710.05832

* Multi-messenger

LIGO, VIRGO arXiv:1710.05833
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Neutron stars
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What do we know about cold and dense EoS?
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What do we know about cold and dense EoS?
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Interpolation of EoS
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Interpolation of EoS
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e |s pQCD relevant for NS densities ?
* |s softening of the EoS happening due to the choice of interpolation function ?
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Setup
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* Consistency

HQcD
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Mapping to € — p -plane
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Constraints for fixed n on € — p -plane
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Constraints inffal = il Sezies

—— Consistent
- |n tension
—— Not consistent

EoSs from CompOSE database > 0 1.5
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Pressure: p [GeV/fm?3]

Bayesian inference study
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Conclusion

QCD at high densities using conditions of causality and stability offers
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Conclusion

QCD at high densities using conditions of causality and stability offers
significant and nontrivial information about the EoS at NS densities

* EoSin {u, n, p} - space contains more information than p(¢e)
* pQCD is responsible for softening of the EoS at the NS densities

e Essential to include pQCD in any complete inference study

We provide a Python script to impose pQCD constraints at any density
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Linear scale and X dependence
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