Hybrld Star ph_enomenology from

e PIORS rties ofitl

Sat

Uniwersytet
Wroctawski

UNIVERSIDADE
DE COIMBRA

Fundagao
para a Ciéncia
e a Tecnologia

e 'Special point

i






> 40Msun ‘ 0
:, g . 3
: Black Hole . \

+

BRGN Supernova Remnant
4 e B 2

tars with

"'\'»'

- s — 20M®

Al Massive Star 3

(> W) .b ‘v;_ o ; ._ : A. Type Il Supernovu A ’_

SR TR S S S
iR Binary » ‘llll"
PENSE White Dwurf s “

g

B Protostars SR He - L2 .

gt

%% Novo E i ol
B W hite Dworf s Black Dworf !
Planeta: Nebulo ! : ', s ‘_ 5 o el e e 4

" Low-mussSfur : '. T '-‘
(< )
: TR AT L

Browanorf
(<008Msuu)

Olq \7’8 ; Kewuauy



o

SiZe cornozrisor: Vennzaiicin - NS

ericiragierisile oroaariiss
/I‘_ﬁ, :
" Neutron star | White dwarf  Sun
Mmax(M«_?:. 2 1.44
R (km) 11-12
P EEEEET Y L T T T Y e
ne (g/cm’) 1 10

rotation speed (s)| 10~ —
B (G) 10" — 10™°

(K)




quark-hybrid .' traditional neutron star
star

4 different possibiliti
(more or less In agreement
with measuremeh; D Qap;eron : B%#trggn%tgrr‘s\gigg
4 our work: |
First order phase
to Quark Gluon Plasn GE strange

quark
matter
(u,d,s quarks)

U in general:
- NSs > chance to probe

QCD phase diagram

~-_ Hydrogen/He
atmosphere

strange star

nucleon star



> .

S 200+ m | e b AN

- T e Quark—jiluon p
w o - =

= I . PIa’sma~ , \"' .
5 - 31.-"., e O°%0
S 2ol o )‘:0
E Onﬁ NICA ’.. .e .

o

Nuclotron-M

Quarkyo‘:ic phase 1

1

prraensity n/ no
No=0.16 fm—3










> First order phasetransitionbetween hadronic phase and
' UENIRIaSMa (QGP)

pletelronic orcise: BEIP)IP)Z0) o= T rrieclsl

Dinrlurling Oroiens, neutrons

O KT CULET: b

IESES

L agrangian




Relativistic density
functional for quar

l::a(fa—ﬁ\?)q+£p5+ﬁv+£p

o Pseudoscalar interaction = chiral dynamics ° G Gy e Chiral NJL-type

X-broken d I
Lps = Go [(1 +a)(Gq)s — (49)* — (GiT759)*] modade

@ Vector interaction => repulsion D scalar and

Ly = —Gv(q7,9)° : pseudoscalar
‘ coupling fixed by
lightest mesons

e Diquark pairing = color superconductivity

Lp = Gp Z (Givs72Aaq°) (@ i5m2AAQ)
A=25,7

Details in:

Ivanytskyi, Blaschke, PRD (2022) d dimensionless

Ivanytskyi, Blaschke, Particles (2022) COUp”ngS nV,TID

e Comparison to NJL model
left

- medium dependent scalar Gs and pseudoscalar Gps couplings

- high vacuum quark mass = phenomenological confinement

- quark correlations = mesons: 7w, 0 =







Fitting 11

Ay = a1+ biny + any + (da =)D,

A = (as + bany + Czﬂ%/)\/dz + €27y T+ ND,
B = a3 + bsny + (3377%/ + d3np + 6377%)

[ s [ a | b [ o | d [ e
T | 0757 |-1.955 | 1799 | -0.063 | 0.046
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—— mv=0.23, Np=0.72
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Properties of M=R curves 16
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Restricting couplings

This pretty accurate relatlon aIIows us to ]
constrain the coupllngs of the quark matter ! \\\\
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