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i i The objective of the project is to quantify the properties of extreme dense
matter realized in deep cores of the neutron stars. In particular we focused on a relation between

the (energy/rest-mass) density and the pressure, called the equation of state (EOS), and adopted the
following three approaches: (1) Reconstruction of the EOS from probabilistic process of
observational data. (2) Improvements of theoretical uncertainties based on the first-principles
microscopic calculations. (3) Proposal of novel model descriptions with least number of fitting
parameters.

In this project we have achieved the following: (1) Development of new approach using the machine
learning inference. (2) Reduction of uncertainty by resummation method including the self-energy
insertions. (3) Extension of the hadron resonance gas model toward high baryon density regions.
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