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The challenge: A sparse and noisy inverse problem
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For current observations:

TOV and k2
mapping
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| | For future observations:

» Sparse coverage of observables, || Large amount of data,

. » Uncertainties and degeneracies.

| | Smaller uncertainties, less degeneracies. |



Neural posterlor estimation
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Quantities we aim to predict : p(EoS | O)

Two agnostic models :

Piecewise Polytropics (PT) PRD 111,023035 (2025)
Gau53|an Processes (G P) Nat Commun 14, 8451 (2023)

The predlcted physmal quantltles The condltloned quantities :

p(n) — [p(nl)a '”9p(n20)]9 {Rx — [MI’ "'?M159 Rla "'9R15]9 X € [1,2]
c2(n) = [c2(n)), =+, X)), = WMo, Mis By ey Ry M, oo M B e sl

Amn) =[A(ny), -+, A(ny)l, x = 1 without noise, x = 2 with gaussian noise.
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*Key result: Accurate EoS reconstruction
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> Prediction for 2 samples of the test set RA, —, with a 90 % C

> Increase in dispersion near maximum central density, represented by @,
> Predictions always inside the ClI.
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More information available at:

val.mar.dinis@gmail.com



