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(μH, nH, pH) =

= (μL, nL, pL)

self-similar [fractal] EoS
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βL, βH are not special

self-similar [fractal] EoS

4



self-similar [fractal] EoS

4



self-similar [fractal] EoS

4



βL, β0 , βH are not special

self-similar [fractal] EoS

4



self-similar [fractal] EoS

4



more

self-similar [fractal] EoS

4



MORE

self-similar [fractal] EoS

4



self-similar [fractal] EoS

4



more

self-similar [fractal] EoS

4



MORE

self-similar [fractal] EoS

4



self-similar [fractal] EoS

4



p 
[ G

eV
/fm

 ] 3

n [ fm  ]−3
 [GeV]μ

volume is uniformly sampled

self-similar [fractal] EoS

5



introducing local Gaussian correlation 

the diffusion equation

initial condition μ(n,0) = μ(n)

μ(n) → μ(n, τ)

Dirichlet boundary conditions 

density-dependent coefficient D(n)
unphysical time flow

∂τμ(n, τ) = ∂n[D(n)∂n μ(n, τ)]

……….….

……….….

……….….……….…….

……….….……….…..
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σ = 4D(n) τcorrelation length ……….….…………



introducing local Gaussian correlation 

the diffusion equation
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stability

causality

ε′￼− ε = ∫
n′￼

n
μ(n) dnconsistency 

……….…….….

……….…….….

.……….

∂n μ(n,0) > 0 & D(n) > 0

c2
s (n,0) ⩽ 1 & D′￼′￼−

D′￼

n
⩽ 0

∂τμ(n, τ) = ∂n[D(n)∂n μ(n, τ)]



constrained Gaussian-process bridge
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constrained Gaussian-process bridge

physically motivated frameworkmore than a mere prior 
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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

stiff EoS at intermediate densities must soften at higher density

global anticorrelation in sounds speed 



preliminary results









introducing local Gaussian correlation 

stability

c2
s (n,0) ⩽ 1 & D′￼′￼−

D′￼

n
⩽ 0causality

ε′￼− ε = ∫
n′￼

n
μ(n) dn ε = − p + μn

∂τ(εH − εL) = ∂τ ∫
nH

nL

dn μ(n, τ) = [D(n) ∂nμ(n, τ)]nH

nL

energy density may “flow” through edges 

consistency 

∂n μ(n,0) > 0 & D(n) > 0
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∂τμ(n, τ) = ∂n[D(n)∂n μ(n, τ)]

……….…….….

……….…….….

.……….



introducing local Gaussian correlation

σ = 4D(n) τ

σ/n = c

D(n) τ = n2c2/4

characteristic correlation length

logarithmically constant
choose
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……….….….….….….….….

……….….….….….….….….……….….….….….….

…



introducing local Gaussian correlation

⟨δc2
s (n, τ) δc2

s (n′￼, τ)⟩ = ∫ dξ dξ′￼G(n, ξ; τ) G(n′￼, ξ′￼; τ) ⟨δc2
s (ξ,0) δc2

s (ξ′￼,0)⟩ ∝
1

8πD(n) τ
exp[−

(n − n′￼)2

8D(n) τ ]
δc2

s := c2
s − ⟨c2

s ⟩

σ = 4D(n) τ

correlation function of the sound-speed fluctuations 

⟨δc2
s (ξ,0) δc2

s (ξ′￼,0)⟩ ≃ σ2
s δ(ξ − ξ′￼)

Green’s function of diffusion equation (locally Gaussian)

nearly white noise initial condition

evolved correlation function is Gaussian

G(n, ξ; τ)

⟨δc2
s (n, τ) δc2

s (n′￼, τ)⟩
characteristic correlation length
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∂τμ(n, τ) = ∂n[D(n)∂n μ(n, τ)]

……..…….

…………………….….

……….

…………………….….……….….………….….
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