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EoS from the first principles

perturbative QCD
(PQCD)
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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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introducing local Gaussian correlation
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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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conclusions

new prior for neutron-star EoS inference

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

global anticorrelation in sounds speed

stiff EoS at intermediate densities must soften at higher density




preliminary results

Skyrme models Relativistic mean field Microscopic

BL (chiral)

pQCD X
2

70 10* 10  10* 10 10 10  10% 10  10% 10  10* 10 10t
N [Nsat] N [Nsat] N [Nsat] N [Nsat] N [Nsat] N [Nsat] N [Nsat]

1/2

9 10 11 12 13 9 10 11 12 13 9 10 11 12 13 9 10 11 12 13 9 10 11 12 13 9 10 11 12 13 9 10 11 12 13
R [km] R [km] R [km] R [km] R [km] R [km] R [km]



—— T. Gorda et al. (2023)" —— S, Altiparmak et al. (2022)
—— D. Mroczek et al. (2023)" — E. Finch et al. (2025) /
4- H. Koehn et al. (2025) 7 A SempOSk] et al. (2025) et -4
R Fractal EOS I,,, . _— lefused EOS
* without pQCD input
3 1 -3
v i
E E
C 2 i | ‘ i i 2 -
ey |
i i
1 -1
1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4

u [éeV] u [GeV]




p [GeV/fm?3]

1
0.75
100100 10010t 10010t 100 100
£ [GeV/fm?3] € [GeV/fm?3] € [GeV/fm?3] € [GeV/fm?3]
1.0 1
0.8
0.5
0.6
0.4 -
0.2
0.0
101
0.25
3.0
2.5 4
2.0 +
L0
1.5 1
1.0 A

0.5

Likelihood



NICER J0437 NICER J0614 NICER J0740 GW170817

o 1
S
S
Q
)
Q
0.75

100
£ [GeV/fm3]
0.5
3.0 - 0.25
E \ =
2.5 - |
= 10740
— 2.0 - E
O .
> 154 /) 0
. < 3 77= // / R
AR
1.0 7 | \\‘\\ \ H \
/ N\ / \ ’\\\ \\
//J{J \\ \x\ \
0.5 T ‘ T T T .I‘ - T ~ \;ﬁl
9 10 11 12 13 9 10 11 12 13 14 9 10 11 12 13 14
R [km] R [km] R [km]

Likelihood



introducing local Gaussian correlation
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introducing local Gaussian correlation
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introducing local Gaussian correlation
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