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@ Chosen parameterization.
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Lagrangian.
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equation of 5
;;f;ﬁn‘;z (vp) - Baryon field o A¥ = (V,A) - Lorentz
;:.t::v (/) - Lepton field tensor

i (c) - Scalar meson ° kp = 1.79285,

Débora P. . kn == _191315 -
Menezes (w“) - VeCtOFIal meson .

] Anomalous magnetic
(p*) - Isovetorial meson moment (AMM)

8o+ 8 8 - Meson-baryon

: @ 73 - Isospin projection
coupling constants

@ qp - Electrical charge of
the particle b

Yu - Dirac Matrices

un - Nuclear magneton.
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* __
matter. mb — (mb - gUbU) - "] E - Omega meson
Rudiney Baryon effective mass self-interaction parameter

Casali

Plgzlf;lo.r?;m Qo QNV = /’qu — 8uwu o /\w - Parameter that
Menezes ° PMV — 8;,Lpl/ _ al/pp, ;hangzs the dfenlilty
o Fuy = 0uA, — DA, ependence of the
; symmetry energy
® Oy = j[’)’m%/] B

@ b and c - Parameters
related with the weights of
the non-linear scalar terms

Electromagnétic tensor
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B(n) = Bsur + Bo [1 — exp ( —B(

@ B = 1015 G, ng = 0.153 fm—3
@ Fast: y=4, 3=1.83Slow: vy=1, =192

@ The unit of the magnetic field is the critical field
BS = 4.414x10" G, so that B = By/B¢.
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Figura: Variable density dependent magnetic field.
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Magnetic field.
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[— Dividing the work in two types:

matter.

Rudiney @ Fixed magnetic field (FIX): The magnetic field is considerate
o constant on the equations of state.

Débora P. . . . . .
Menezes @ Variable density dependent magnetic field (VAR): The magnetic

field varies on the equations of state, see eq. (?7?).

@ Both cases consider a density dependent variable magnetic field
B term on the total energy density and pressure, eq. (7).
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Mesonic field equations:

Densi . . .
depeensd:ynt Utilizing the mean field approximation and the Euler-Lagrange

magnetic field . .
and the equations.:

equation of

state of 2 4 3 3 2
baryonic m,oo = —C8,0q0 — bm,,gUoO + gans (6)
matter. é.
Rudiney mzsz = —7g:wg —+ gw np
Cas 6
Profa. Dra. *2
Débora P. mp Po3 = T3bgpn3a
Menezes
*2 __ 2 2.2, 2
o my® = my + 20\, g8,8,ws o n*=n5+n
2 _ 2 2,2 .2
b m:; =mg + 2/\wgpgwp03 @ np=n,+ n,
°® gin = XiHgin o ny = (oo
@ X,y =0.700,X,4 = 0.738,
X, = 0.600
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b O
R(l;;lin(-y » s m;;z + 2quB
Profa. Dra.

Débora P. P P
PE.s + EF ‘

Menezes

x In

m*2 +2vq,B — sunk,B

n n
np = il Z [E"P" m2 In Prst 57 i
b — 2 FFF,s — n —
47 .

mp

J.Phys.G: Nucl. Part. Phys. 35 (2008) 125201 (17pp)
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Densities:

Vectorial:

Vmax

2’/T2 ZpFus (8)

1
— n \3
np = ﬁ ES [3(PF,5) - ES,UJNknB

X (m,,p,’{S + E£2<arcsm <E"> - g))}

Bl’max
_ lal 2> Y ek

np =

ng = Z np+n (9)

b=n,p,hyp
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Baryons:

Density
dependent
magnetic field
and the

ion of
cauation © M, MeV) [ ap [ po/on | ko
N ) p 038.3 1 2.79 1.79
aryonic n 939.6 0 101 1,01
matter. 0
A 1115.7 0 -0.61 -0.61
Rudiney b 1189.4 1 2.46 1.67
Casali 50 1189.4 0 -1.61 -1.61
Rrofa: Dra. Y- 1189.4 1 116 | 038
Débora P. =
S — = 1314.9 0 -1.25 -1.25
=" 1314.9 -1 -0.65 0.06

Tabela: Masses, charges, magnetic moments e anomalous magnetic
moments for baryons.

— 4 M
Where kb ” dp mp
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Parametrizations:
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baryonic [M0d5|0[ mo [ M [ mp [ 8o [ 8w [ &p ]
matter. [ GMI1I [ 512.0 | 783.0 [ 770.0 | 8.910 | 10.610 | 8.196 |
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Tabela: Masses and coupling constants for mesons.

[ Modelo | c [ b [ ¢ T Aw |
[ GMI | -0.001070 | 0.002047 | 0.00 | 0.00 |

Tabela: Constants.
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Energy spectra:
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equationfof 1

state o
baryonic E’£)75 = \/Pﬁ + ( m; + 2quB - S,MNkpB)z + gwwo + Egppo (10)

matter.

Rudiney 1
P.-c.cf:.S Dra. Esb = \/p§ +( V mp; + Pﬁ_ — sunk,B)? + gwwo - Egppoa
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e v=n+ %—sgn(qb)% =0,1,2,... - landau levels for fermions
with electrical charge g

@ s is the spin, which assumes values +1 for spin up and —1 for
spin down

o pl =p2+p2
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Momenta:
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matter. p,l_Z v.s
sV

Rudiney .
Casali pf—’s = E,[:J — mi
Profa. Dra.

Débora P. p/
Menezes F.v,s

= EP? — [\/mi? + 2vqsB — sunksBJ? (11)
— et
@ Where pﬁ’ms is the Fermi momentum for the charged baryons,

pE . for the neutron and pk . for the leptons.

@ mp=m"—sunkpB, m; = m,2 — 2l/|q/B‘.
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Landau levels:
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baryonic
:alt.ter. _ (EP + sunk,B)* — m} (12)
Pcfgv 2|qs|B
Débora P. [(E/f) —mj
Menezes Vmax " oalB
2|lq/|B

@ Landau levels are summed up to its maximum value, for which
the square of the Fermi moment of the particle is still positive.
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Chemical Potencials:
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equation of

state of 1
i wo = ERt g+ ge”
Rudiney 1
CnsaliV Hn = EF + gwwo - 7gpp0
Prclvfa. Dra. 2
Ho =iz = o — e
HA = Hyo = H=0 = ln
Uy - = f=- = Un + e

Hu = He

Z qbnp +Z qin =0
]

b=n,p,hyp
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Total energy density:
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+gf(waO)“ + gbmn(gUJO) + ZC(gJUO)

+3Me (gowo)?(8pp0)
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Energy density:
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pF n,s + Eb H
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2 s
— E3pb
b= 47r2 Z EE°PFns — gsﬂNkaEF (arcsm Eb — 2)

EP+PPns
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1 1
- <3suNka + 4m) {mpgmsEFb +mIn

n,
~\ JaiB
(=35 Bl e

n=0 s
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Pressure and total energy densities:
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Attributing the contributions of magnetic fields, we find the total
energy density and pressure:

B? B?
PT:Pm+7
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rgy and slope:

Density
dependent
magnetic field
and the
equation of
state of
baryonic

matter. 1 62E
Rudiney as}’m = 2”B at2
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(18)

Profa. Dra. aa
Débora P. L = 3n0ﬂ
Menezes 8,15 ng—no

@ ng = 0.153 fm—3 - Nuclear saturation density

— Mn—=np
o t= o 1o Asymmetry parameter.
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