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Equation of State (EoS) inference 
from current Neutron Star observations
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EoS ↔M, R, Λ



Meta-model (MM) approach Phys. Rev. C 97, 025805 (2018)

● Equation of state parameterization in terms 
of nuclear empirical parameters

● Assumption of nucleonic DOF  

Nuclear parameter inference in the context of 
Einstein Telescope (Iacovelli et al. 2023)

● Injection study based on simulated 
population 

● Full meta-model constructions

Semi-agnostic constructions CUTER
● Meta-model + agnostic (piecewise polytropes 

or Gaussian Processes) 
● Simple simulated data: M, R, Λ at 1% on a 

bivariate Gaussian (no correlation, 
unrealistic)

From EoS to nuclear parameter inference

Chiral Effective 
Field (𝜒)Theory 

constraints
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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
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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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