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Abstract. Based on non-crossed, crossed and correlateéxchanges with irreducibld, A in-
termediate states, we predict an isovector component footheeson. We study dense hadronic
matter in a generalized relativistic mean field approach with nonlinear self-couplingslo£tBgl
components of the scalar field and compare its predictions for neutron star properties with results
from different models found in the literature.

INTRODUCTION AND FORMALISM

We consider predictions based on the evédureof non-crossed, ossed and correlated
rrirexchange with irreducibl®l, A intermediate states assuming thereby pair suppres-
sion of antibaryons, which in addition to the conventional isosdataf Lorentz scalar

o field, predict a scalar isovectbe= 1 component. From their diagrammatic structure,
the oNN vertices may be related to the correspondirgnducedNN potential which
allows to fix the parameters of the theonhélamplitudes of non-local, box and trian-
gle diagrams are computed in the non-tiglatic static limit with monopole form fac-
tors and correlation functions at each vert8yummed are non-time-ordered diagrams,
which allow an analytical result for the nonesised diagram; the contribution from the
crossed diagram is estimated from the ratio of the intermediate baryon versus “baryon
+ 2 mesons in the air” energy denominators.

With the model we intend to describe neutron stars in a relativistic mean field Hartree
approximation with the external momentum ap = 0. For generality, we average over
the spin-spin nucleon-nucleon interaction , while keeping the explicit isospin depen-
dence of these particlesq, < [1/2;1/2M|g; - 0,[[1/2;1/2] >= 0. The isoscalar-
isovector content is then readily obtained, for example, forNAeintermediate state,
from the splitting

Vi (1) = 2 (Uyel1) V(1) + 5 (Vo 1)~ Ve(0) -7, &)

whereV,(r), V(r) denote the spin-averaged stremyof the non-crossed and crossed
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NA diagrams, respectively. Our strategy is aidws: we calculate the scalar-isoscalar
I = 0 contribution as the sum of the box and triangle diagrams and we fix the only
parameter, the cut-offZ, by fitting in our model the result for the-exchange at zero

2
momenturrfx/c',f,,(i,(p =0) = —g’r‘;zﬂ, to the corresponding piece in the Bonn potential.

With . then fixed, we calculatgz tHe= 1 Lorentz isovector meson contribution without
any free parameter.

NUCLEAR MATTER CALCULATIONS

As the novel feature of our approach, we are guided by the previous analysis which
predicts, an isovector component for ineneson. We then study dense hadronic matter
in a generalized relativistic mean field approach with nonlinear self-couplings of the
I = 0,1 components of the scalar fietd Our lagrangian approach describes a system
of eight baryonsB = p, n, A, =, 20, =+, ==, =9 coupled to “four" mesonsa, w, p,

¢) (the iso-vector component of tte meson is here treated as an independent meson
denoted ag) and two leptonsX =e~, u™)

_ . 1 a\"
L= PgyVuliot —gpewt — SgpeTp-PH | - 1- 99 MzeMg ¢ U
2 My

1 1., u= - 2 1
+5 (9,000 — my20?) + > (9, 0HE —m2¢?) + <m"’7w“w“ - waw“">
1 1 _ .
+<§nﬁp“-p“—1pw-p“">+;% (iyuo" —my) y, . @)

The effective coupling constants in the model are defined;gg = M;90, G5 =
mEng, 9508 = MYp: Jacs = MyeYc, With the nonlinear self-couplings parameterized

asmiy = (14 299 w%) ™ _ 4 gy wh is the third f th
‘g = M s =a,b,y,w ereT3B IS the thir Componento the

isospin vectorT associated to the barydhfields while o and ¢; represent the mean
field components of the and¢ mesons.

RESULTSAND COMMENTS

In this contribution we predict an isosplir= 1 component for the scalar meson. From

the evaluation of the underlying Feynman diagrams we fit the mass of the iso-vector
component of thes meson as well as theNN coupling constant as a function of the
cut off mass.#. Our main findings, shown in Fig.1 for the mass and the mass-radius
relation of neutron stars, indicate thatt&taglobal properties of these objects are not
substantially affected by the presenaf the iso-vector component of tllemeson. A
possible explanation for this result must be connected with the complex role of the iso-
vector component of the meson, which originates attragt and repulsive components

in the scalar sector of the strong interaantimvolving the fundametal baryon octet,
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giving rise this way to mutual cancelations of these contributions in the evaluation
of global static properties ofautron stars. We presume, signatures of the role of the

iso-vector component of the meson in neutron star matter may be more sensitive to

properties linked ta,; = 0 baryon dominance, as for instance in the inner regions of

neutron stars for which the role of tilemeson is enhanced. Fortdiéed results we refer

to a forthcoming publication [1].
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FIGURE 1. Left panel: mass-radius relation for neutron stars wgg.s/mmz)Z = 5.00fn? (full line)

and(gms/mgls)2 = 3.74fn? (dotted line). Right panel: maximum mass of neutron stars (lines have the
same meaning as on the left panel).
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FIGURE 2. Left panel: energy iMeV of the scalar condensate. Right panel: redshift for neutron stars
(the various lines are defined as in Fig. 1).
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