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Equation of State (EoS) inference
from current Neutron Star observations
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From EoS to nuclear parameter inference

Meta-model (MM) approach phys. Rev. C 97, 025805 (2018)
e Equation of state parameterization in terms
of nuclear empirical parameters
e Assumption of nucleonic DOF

[Parameter X[ Xmin | Xmax |

nsat [ fm=3 1] 0.14 | 0.17
Esat [MeV] || -17.0 |-15.0
Ksat [MeV] 190 | 290
Qsat [MeV] ||-1000| 1000
Zsat [MeV] |[[-3000| 3000
Esym [MeVI || 26 | 38
Leym [MeV] || 10 | 80
Ksym [MeV] || -400 | 200
Qsym [MeV]|[-2000] 2000
ZSym [MeV] ||-5000| 5000
m*/m 0.6 | 0.8
Am™* /m 0.0 | 0.2
b 1 10

€nuc(n,08) = (mpny, + m}t,np)c2 + exc(n,9)
+ €i5(n) + €iv(7'1)52 ,

eiS (Tl) = eis (nl nsat/ {Xis }/ m;at/ Am:at/ b) 7

€iv(n) = eiv(n} Nsat, {Xiv}/ m:at/ Am:at/ b) ;

{Xis} = {Esat/ Ksat/ Qsat/ Zsat} ’
{Xiv} = {Esym: Lsym, Ksym/ stm/ Zsym} .
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From EoS to nuclear parameter inference

Meta-model (MM) approach phys. Rev. C 97, 025805 (2018)
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Nuclear parameter inference in the context of 2oo§
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From EoS to nuclear parameter inference

Meta-model (MM) approach phys. Rev. C 97, 025805 (2018)
e Equation of state parameterization in terms
of nuclear empirical parameters
e Assumption of nucleonic DOF

Nuclear parameter inference in the context of
Einstein Telescope (lacovelli et al. 2023)
e Injection study based on simulated
population
e Full meta-model constructions

Semi-agnostic constructions

e Meta-model + agnostic (piecewise polytropes
or Gaussian Processes)

P [MeV fm~3]
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From EoS to nuclear parameter inference

Meta-model (MM) approach phys. Rev. C 97, 025805 (2018)
e Equation of state parameterization in terms
of nuclear empirical parameters
e Assumption of nucleonic DOF

Nuclear parameter inference in the context of
Einstein Telescope (lacovelli et al. 2023)
e Injection study based on simulated
population
e Full meta-model constructions

Semi-agnostic constructions
e Meta-model + agnostic (piecewise polytropes
or Gaussian Processes)
e Simple simulated data: M, R, Aat 1% on a
bivariate Gaussian (no correlation,
unrealistic)
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From EoS to nuclear parameter inference

Meta-model (MM) approach phys. Rev. C 97, 025805 (2018)
e Equation of state parameterization in terms
of nuclear empirical parameters
e Assumption of nucleonic DOF

Nuclear parameter inference in the context of
Einstein Telescope (lacovelli et al. 2023)
e Injection study based on simulated
population
e Full meta-model constructions

Semi-agnostic constructions
e Meta-model + agnostic (piecewise polytropes
or Gaussian Processes)
e Simple simulated data: M, R, Aat 1% on a
bivariate Gaussian (no correlation,
unrealistic)
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Full MM: very peaked, off injection
SA: less peaked but on injection
Valid for some NEPs, not all of them
Limited narrowing of the distribution



From EoS to nuclear parameter inference

Nuclear parameter inference in the context of

Meta-model (MM) approach phys. Rev. C 97, 025805 (2018) 0.008¢ T oeaa ——————————— :
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Conclusion

Equation of state construction is
paramount in recovering the correct
injection.

Semi-agnostic models recover the
injection value better for some
parameters.

Limited recovery of nuclear
parameters despite precise neutron
star observations.

Crust Unified Tool for Equation of
state Reconstruction
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Conclusion

()
paramount in recovering the correct state Reconstruction
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% Limited recovery of nuclear
parameters despite precise neutron
star observations.
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A. Haber talk: Phys. Rev. C 108, 035803
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