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1) Formalism

General Lagrangian for the Walecka model with ¢, @ and @ mesons: Self-energies and single-particle energy at ng:
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Feynman diagrams of the baryon propagator at the second order. | 370 |
460 T T |
_____________________________________________________________________________ 1 360 |
Oq o, @, T -480 * * * * 350
I RN . 50 \ \ \ » 930
1 (2)( ) : // q ° 0 X, [MeV]
iG'9(p) = | + | | 910 |
! 0, W < < <« -50 | :
| p ptq p on | | *
<« —< < _ 100 890
P P energy transfer 1501 ] g0l
200 | i |
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®
e Renormalizable model,

e Divergent vacuum is dropped,

e No-sea approx. - negative energies are not included.
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Green’s functions used in the HF approx.:

A (0) ! (@) —1Quv () 10,45 The assumption of the ideal fluid with T#" = diag(e, P, P, P) is used to
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vacuum - omitted
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Gap equations (p* = E(p) - nucleons and mesons are on-shell):

P (p)| = lpl + Zo(p) , E*(p) = E(p) — Lo(p) ,
m*(p) = mn + Zs(p) , E'(p) = VIp*(p)|> + m2(p),

with the self-energies:
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Retardation term, E(p) — E(qg): i i
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or o« a product of both, where n € {1, 2, 3, 4}. 50 1 0475 0.485 0.495
2) Parametrization and nuclear properties [ e —r—— s

my = 939 MeV, m, = 550 MeV, m,, = 783 MeV, m, = 138 MeV, f2 = 0.9771

g2 g2 no [fm™>] E/A[MeV] K [MeV] Esypm [MeV]

Ho,w 0.1484 -15.76 544.8
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