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Nuclear science has developed many excellent descriptions that embody various properties of the nucleus,
and nuclear matter at low, medium and high densities. However, a full microscopic understanding of nuclear
systems is still lacking. The aim of our theoretical research group is to shed some light on such challenges and
particularly on open questions facing the high density nuclear many-body problem. Here we focus our atten-
tion on the conceptual issue of naturalness and its role in shaping the baryon-meson phase space dynamics
in the description of the equation of state (EoS) of nuclear matter. In particular, in order to stimulate possible
new directions of research, we discuss relevant aspects of a recently developed relativistic effective theory
for nuclear matter with natural parametric couplings and genuine many-body forces. Among other topics we
discuss in this work the connection of this theory with other known effective QHD models of the literature
and its potentiality in describing a new physics for dense matter.
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