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. Walecka-type models and the baryon-meson coupling
- Exotic baryons
- The Yukawa coupling
- SU(3) baryon-meson coupling scheme (vector part)
- SU(3) baryon-meson coupling scheme (scalar part)
- Some results
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Walecka-type models and the baryon-meson coupling The Yukawa coupling

Figure: Feynman diagram representing the
a proton-neutron scattering in terms of the
QCD degrees of freedom.

K. D. MARQUEZ 19th XQCD @ CFisUC

26/07/2023

4/15



Walecka-type models and the baryon-meson coupling

Figure: Feynman diagram representing the
a proton-neutron scattering in terms of the
hadronic degrees of freedom.

The Yukawa coupling
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Walecka-type models and the baryon-meson coupling The Yukawa coupling

Lyukawa = —(9m) (Yevs)M, (1)

p n where

..... - Mis the field of an arbitrary
(vector) meson: w, g, ¢

- 1)g is the field of the baryon B:
p,n, hyperons, A, - - -

- ggm is the Yukawa coupling
constant of the baryon B with
the meson M, given by

Figure: Feynman diagram representing the
a proton-neutron scattering in terms of the
hadronic degrees of freedom.

9sm = XBMINB-
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Walecka-type models and the baryon-meson coupling SU(3) baryon-meson coupling scheme (vector part)

- The Yukawa-type couplings are invariant under the flavor SU(3) symmetry group,

and the relative coupling constants can be written in terms of only one free

parameter a:

- w meson:
gﬂ74+2a gﬂ78—2a g375—2a
Ove  5+4a’ gve 5+4a gne S5+4a’
garw _ Gaw _ 9 Or*w _ 6 g=rw 3 ga

INw INw _5+40£’ INw _5+4057 Inw _5"_4057 InNw

¢ meson:

5+ 4a INw 5+ 4a INw

Os+¢ -3Vv2 g=+¢ —6v2 gog -9v2
INw _5+40t’ INw _5+4a’ gNw_5+4CM

INw

)

- p meson:
I _g 9% _ 9, 90— _(1_24)
ane OGN T e ’
9ap _ 3 92 _q Gzp_, e _q 92 _g
anp Inp anp anp anp
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Walecka-type models and the baryon-meson coupling

o

1.00 075 050 0.25
Jrno/dne | 0.667 0687 0714 075
gsw/dne | 0.667 0.812 1.0 1.25
g=./dn. | 0.333 0.437 0571 0.75
gaw/INe | 10 1125 1285 15
garw/Ine | 1.0 1125 1285 15
gs-w/dn. | 0.667 075 0.857 1.0
g=-w/dn. | 0.333 0.375 0.428 0.667
Jou/In. | 0.0 0.0 0.0 0.0
gns/Ine | 0471 -0.619 -0.808 -1.06
gso/One | -0.471 -0.441 -0.404 -0.354
g=s/0ne | -0.943 -0972 -1.01  -1.06
gs+6/Ine | -0.471 -0.530 -0.606 -0.707
g=-6/9n. | -0.943 -1.060 -1.212 -1414
9as/On. | 1414 1590 -1.818 -2.212
9np/INp 0.0 0.0 0.0 0.0
9sp/9n, | 2.0 1.5 1.0 0.5
9=,/9Np 1.0 0.5 0.0 0.5
9np/9INp 1.0 1.0 1.0 1.0
gap/9ny, | 3.0 3.0 3.0 3.0
gs+p/Ony, | 2.0 2.0 2.0 2.0
g=+,/9n, | 1.0 1.0 1.0 1.0
Jap/9n, | 0.0 0.0 0.0 0.0
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Walecka-type models and the baryon-meson coupling

SU(3) baryon-meson coupling scheme (scalar part)

Ug(no) = 9Bwwo — 9B-00

o

1.00 075 050 0.25
Jrno/dne | 0.667 0687 0714 075
gsw/dne | 0.667 0.812 1.0 1.25
g=./dn. | 0.333 0.437 0571 0.75
gaw/INe | 10 1125 1285 15
garw/Ine | 1.0 1125 1285 15
gs-w/dn. | 0.667 075 0.857 1.0
g=-w/dn. | 0.333 0.375 0.428 0.667
Jou/In. | 0.0 0.0 0.0 0.0
gns/Ine | 0471 -0.619 -0.808 -1.06
gso/One | -0.471 -0.441 -0.404 -0.354
g=s/0ne | -0.943 -0972 -1.01  -1.06
gs+6/Ine | -0.471 -0.530 -0.606 -0.707
g=-6/9n. | -0.943 -1.060 -1.212 -1414
9as/On. | 1414 1590 -1.818 -2.212
9np/INp 0.0 0.0 0.0 0.0
9sp/9n, | 2.0 1.5 1.0 0.5
9=,/9Np 1.0 0.5 0.0 0.5
9np/9INp 1.0 1.0 1.0 1.0
gap/9ny, | 3.0 3.0 3.0 3.0
gs+p/Ony, | 2.0 2.0 2.0 2.0
g=+,/9n, | 1.0 1.0 1.0 1.0
Jap/9n, | 0.0 0.0 0.0 0.0

K. D. MARQUEZ 19th XQCD @ CFisUC

U/\ = -28 MeV,
Us = +30 Mey,
U= = —4 MeV,
Up = —98 MeV
26/07/2023

7/15



Walecka-type models and the baryon-meson coupling

SU(3) baryon-meson coupling scheme (scalar part)

«

100 075 050 025
On/One | 0.667 0687 0714 0.75 Ur(nn) — wn — o
gso/dn, | 0.667 0812 10 125 5(No) = a0 — GBo00
g=./On. | 0333 0437 0571 075
Oaw/dne | 1.0 1125 1285 15 Up = —28 MeV,
Onww/Ine | 1.0 1125 1285 15 Us = +30 MeV,
Jr-w/On, | 0.667 075 0.857 1.0 o
g=-/dne | 0.333 0375 0428 0.667 U= 4 MeV,
Jow/Ine | 0.0 0.0 0.0 0.0 Upr = —98 MeV
gns/Ine | 0471 -0.619 -0.808 -1.06
gso/One | -0.471 -0.441 -0.404 -0.354 «
0=s/n. | -0.943 -0.972 -1.01  -1.06 1.00 075 050 025
gs-o/dn. | 0471 -0.530 -0.606 -0.707 Oro/Ono | 0.610 0625 0.646 0.674
g=-4/9n, | -0.943 -1.060 -1.212 -1.414 gss/9dne | 0.406 0.518 0.663 0.855
gos/9ne | 1414 1590 -1.818 2212 J=/9ns | 0.269 0.350 0.453 0.590
Ine/IN 2.0 30 ?-0 0.0 Jao/One | 1110 1208 1331 15
gz,/9np | 2.0 S 005 Ja-o/One | 1110 1208 1331 1.5
g=p/9n, | 10 05 00  -05 pil/s 5 s 5 5
9ap/9n, | 1.0 1.0 1.0 1.0 rro/9No ; ; 5 5
ga-p/On, | 30 30 30 30 =/9No ~ - - -
grp/9n, | 20 20 20 20 990 /9no ? ? ? ?
g=p/9n, | 10 10 10 10 L3wp
gop/dn, | 0.0 0.0 0.0 0.0
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Walecka-type models and the baryon-meson coupling Some results
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FIgU '€ Particle population for different values of o for A-admixed hyperonic stellar matter.
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Walecka-type models and the baryon-meson coupling

Some results

o
ay su(e) 075 0.50 0.25 | Nucl.
Mumax/Me | 1.84% 202 213 221 | 2.30
ne(fm=3) | 0.95* 114 105 098 | 0.94
R(km) | 10.817* 10.50 10.90 11.18 | 11.34
Ria(km) | 12.05 1225 1253 12.73 | 12.82
Aia 311 360 428 489 | 516
24 e
2 - .
1.6 |- R
s
s
1.2 —
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Su(6) ------
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. Deltas in hot neutron star matter
- The equilibrium conditions
- Particle population and temperature profiles
- Mass-Radius diagrams



t=0s t=1-10s t=50s t>100 yr
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. t=1-10s t=50s t>100 yr

ta = ful — 4 Ha = —Hu

HA = Hy0 = H=0 = A0 = Un = UB,
Hg- = H=— = dp- = HB — HQ,
Hs+ = pa+ = [p = U8 + 1Q,
Ha++ = jig + 2piq,
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Deltas in hot neutron star matter

Particle population and temperature profiles
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Deltas in hot neutron star matter

10-14

5T 1072

10734

SIng=2, Yye=0

Particle population and temperature profiles

Sing=2,Y,,=0

K. D. MARQUEZ

19th XQCD @ CFisUC

2 3 4 5 6
ng/no

26/07/2023 12/15



Deltas in hot neutron star matter

Mass-Radius diagrams
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