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e Inclusion of excited glueballs
e Comparison of results with lattice QCD data
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e Contributions from o, &, w, p meson field and nucleons N
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Pure gauge SU(3). sector

To improve accuracy with latticeQCD data:
e |nclusion excited glueballs;
e Modification infrared cut-off:

S 4P ; A
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T3 T4
Modified infrared cut-off Form factor
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Meson and baryon sector at finite chemical potential

The thermodynamical potential is
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Meson and baryon sector at finite chemical potential
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Meson and baryon sector at finite chemical potential
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Meson and baryon sector at finite chemical potential
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Meson and baryon sector at finite chemical potential
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Meson and baryon sector at finite chemical potential
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Meson and baryon sector: phase dlagram
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Outlooks

» Study the hadronic phase with strange meson and baryon degrees of freedom

. Study of chiral Lagrangian which takes into account § U(B)f quarks and
implementation of a confinement scheme through the color-dieletric model

» Study of the QCD phase diagram in a large range of finite temperature and densities

e Investigations into high-energy astrophysical phenomena, such as the
phenomenology of neutron star structure and cosmological trajectories (little
inflation scenario) in the QCD epoch of the early universe
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4 field equations:

X0, 0, P
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6 mass equations:
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4 field equations:
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4 field equations:

X0, 0, P

2 conservation equation:
Total baryonic charge

Total electric charge

Numerical details

—>

6 mass equations:

m, = my(x, 6, 7T, w, p, (A?))

My = ma()(a o, 7, W, p, <A12>)

m, = m(y, 0, 7,0, p, (A7)

m,=mJy,o,r,o,p, (Al.z))

m, = m_(y,o, T, m,p, (Al.z))

my = mJ(y, o, 7w, m,p, (Al.z))
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Meson and baryon sector: thermal fluctuations

-3 for @, boﬂ, b+w and b_ﬂ mesons

<Ag> o joo k* 1. Tk o {1 for ¢, o, my, 7, and z_ mesons

0 (3/2)
P (Z) B 1 ex - Z, p B \/j 3 3)72
7\ 2a(a) "\ 28y ) D =\7\ @y ) P\ Ty )

(06 + A, %)) = J dng(z)J dyy*P,(y)O(G + z,y”) .
— 00 0



The thermodynamical potential in the mean field approximation

Q. T By, 1 .,
D) (VD) = Pt T) = Pyieeet: T) = Py, T) + —= — —=m;2( A2)

v 4 27
Where
1 1 3
P.(x,T) = —[ o T) = = 2(N? — 1)TJ LI (1—e )0 (k—K(y))
or ), \/kz n m*z ﬁ R+m? i q (27m)
A ) 487°
K(y) = g7 (1) = T2 + S2
(1 — ) 11Ncln< 2 )
dk 1 k d’k; d’k, 1 k k
) 2 _ i . ) 1 2 1 2
P, T) = 8°N N, 1){( 3) “ o) kNB <T> © (k K()())] + J 22 2 klkzNB ( T) Np ( T)

% © (k — K()) © (k- K()) X |2

| _
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Pure gauge SU(3),. sector
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Equation of State for: cosmic trajectories

When the Universe expands and cools down, it follows a certain path in
the QCD phase diagram, the so-called cosmic trajectory
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Equation of State for: cosmic trajectories

When the Universe expands and cools down, it follows a certain path in
the QCD phase diagram, the so-called cosmic trajectory

Conservation laws
|, free input parameters

1.Lepton number: [ s =n,+n, ,a =e,u,t 400
b=28.6x10"1 |
2.Baryon number: bs = 2 Bn, 300+
i — — 1=—(51/28)b
% 200— — |=—1x107®
g = 0O (charge neutrality) = |=—1x10°¢
— l=—1x107*

— ]=—1x1072

3. Electric charge: gs = Z Q:n;

uds

l 100 Rl ..'..' udsc
5 conservation laws
—5 equations = P 02 0.01 i 100
— 5 chemical potentials 1p[MeV]
'uLa’ il 'MQ Mandy M. Wygas et al., PRL 121, 201302 (2018)



