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What is a Compact Star?

Compact stars (CSs) are the final stage in the evolution of ordinary stars,
they are formed when a star ceases its nuclear fuel. This star must have
between 8-20 M to form a neutron star (NS). Below this, we get a
white dwarf.

Figure 1: Cassiopeia A (SNR) Figure 2: llustration of Hydrostatic
[Chandra, 2017] Equilibrium
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Neutron Star Composition
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Figure 3: Internal composition of neutron stars (schematic) [Weber (2005)].
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How to model such objects?

Equation of State (E0S) Observable Mass-Radius

The Tolman{Oppenheimer{Volko (TOV) equation constrains the structure

of a spherically symmetric body of isotropic material which is in static

gravitational equilibriumii= G = c =1].
dp_  ("+p)(M+4 rdp)
dr r2(1  2M-=r)

Z r
M(r) = 4 "(r9r®dr® (1)
0

Afonso Avila TAAD Project January 9, 2024 4/20



Why DM in NSs?

The proto-cloud may already present traces of DM
DM could be accreted by the main sequence star

In the supernova explosion, DM might be created and accrued insic
the remnant

DM is trapped in the gravitational eld of a NS  [Brito et al.
(2015); Kouvaris and Tinyakov (201})
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Initial Dataset

Our inital dataset havel7810 nucleonic (without DM and 66002
with DM mass-radius- (MR ) observables.

Figure 4: Nucleonic MR Figure 5: With DM MR
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Generation of Datasets

From the intial data, it was randomly selecteld’000 nucleonic and
17000 with DM MR observables.

Training and Testing Class Prediction

30k (15k+ 15k) ( = 34000 E0oSs=) 4k (2k+ 2Kk)

The train and test and theclass prediction datasets were constructed by
extrating 5 random MR points ([ Mmnax] M ), in which

It it doesn't have DM =) y =0
Ifit hasDM =) y=1

Xi=[My; 5 Ms; Ry 5 Rs; 150005 53]
[Carvalho et al. (2023)]
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