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EoS from the first principles

101 - .
: perturbative QCD

(PQCD)

Gorda, Kurkela et.al.

Phys. Rev. Lett. 127, 162003

densest NS cores

—
=
>
0
O
o}

chiral effective
field theory (CEFT)

Hebeler, Lattimer et.al.
Apd 773 11




EoS from the first principles
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self-similar [fractal] EoS
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self-similar [fractal] EoS
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self-similar [fractal] EoS
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self-similar [fractal] EoS

5

stability
0hQ(u) <0 = () > 0

causality

_2_,udn

C, > 1

na/,/

consistency

[ n(u) du = py. = py = Ap




self-similar [fractal] EoS

5

,/
-’
ol
,/
o

,/
,/
Pl

_—_—_-—_‘

BL

BH

10 12 14 16 1.8
u[GeV]

2.0

2.0

2.4

stability
0hQ(u) <0 = () > 0

causality

on
CS_2='M

> 1

nd//t/

consistency

[ n(u) du = py. = py = Ap

O.K., A. Kurkela. PRL 128 (2022) 20, 202701



self-similar [fractal] EoS

5

BH

g PPy are not special
C

BL

; 1.0 1.2 14 16 18 20 22 24
u[GeV]




self-similar [fractal] EoS

5

BLe

! BH

1.0

1.0

1.4

16 1.8
u[GeV]

2.0

2.0

2.4




self-similar [fractal] EoS

5




self-similar [fractal] EoS

5

p1. By, Py are not special




self-similar [fractal] EoS

5




self-similar [fractal] EoS

5

more




self-similar [fractal] EoS

5

MORE




self-similar [fractal] EoS

5

BL

BH

1.0

1.0

1.4

16 1.8
u[GeV]

2.0

2.0

2.4




self-similar [fractal] EoS

5

10 12 14 16 18 20 22 24
u [GeV]

more



self-similar [fractal] EoS

5

MORE




self-similar [fractal] EoS

S}

10 12 14 16 18 20 22 24
u [GeV]




self-similar [fractal] EoS
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introducing local Gaussian correlation
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introducing local Gaussian correlation

the diffusion equation
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introducing local Gaussian correlation
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constrained Gaussian-process bridge
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constrained Gaussian-process bridge
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constrained Gaussian-process bridge
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conclusions

new framework for neutron-star EoS inference

nonparametric prior
physically motivated
maximally general
no intermediate likelihoods
no shooting procedure
most efficient
transparent tuning of correlation length

global anticorrelation in sounds speed

hadronic models require radical softening at the maximal NS density
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Skyrme models
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