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Stellar remnants
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Neutron Stars (INS)

M~15Mg
R~10Km
p~(107 — 101>) g/cm3
T~(10°—1011H)K
B~10°"1°¢G

The effect of general relativity are important in NS

GM o
LRI

S. L. Shapiro and S. A. Teukolsky:iél-éék kh-oles, white dwarfs, and neutron stars: The physics of compact objects. New York, NY: Wiley, 1983
M. Camenzind, Compact Objects in Astrophysics: White Dwarfs, Neutron Stars and Black Holes.Astronomy and Astrophysics Library, Springer Berlin Heidelberg, 2007.



Hydrostatic equilibrium. Tolman—Oppenheimer—Volkoff equation (TOV)
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Internal structure of NS and Boson Stars (BS).

A lot of exotic particles and phases have been 5
conjecture to exist in NS interiors |

In particular, it has been proposed that, at some
stage of the NS evolution, it might contain bosons

INNER CORE R
UNKNOWN formed up by the pairing of neutrons and protons

in the crust and core.

Boson Stars

Limit case of a star completely

full of bosons
@@ @ } Bosons
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Mass-Radius Relation for BS
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Equation of state (EoS)
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4 8.17 1.17 138
6 10.02 1.43 16.36
8 11.59 1.65 18.88
10 12.87 1.85 21.10
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— DD2MEV-nINIL: Hybrid Star
—— APR.: Neutron Star
——— GMI1A: Hyperon Star
MIT Bag Model: Strange Quark Star
a=4fmBoson Star
a= 6fin: Boson Star
a=&8fim: Boson Star




Next Step = Gravitational Waves (GW)

To study other possible scenarios
for the event GW170817

M,~(1.16 — 1.36)
M;~(1.36 — 1.60)

Boson Star < Neutron Star
Boson Star & Hyperon Star
Boson Star < Quark Star
Boson Star < Hybrid Star
Boson Star < Boson Star

®

ON AUGUST 17520717

SCIENTISTS DETECTED GRAVITATIONAL WAVES
FROM A GALAXY 130 MILLION LIGHT YEARS AWAY




Conclusions

“* We solved the Tolman—Oppenheimer—Volkoff equation for different compact objects

and we obtained the mass-radius relation.

s We oot that increasing the strenoth of the interaction we can obtain BS of oreater
g g g g

mass and radius compatible with the results of the event GW170817.

+* 'This massive BS will allow for scenarios in which GW170817 event features a BS as a

least one of the component.
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