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In this paper, we study the behavior of massive celestial systems. First, we propose a con-
ceptual framework to point out the emergence of an erfc potential in a modified Schwarz-
child space-time geometry [1]. Starting from the premise of an interdependence principle
interpreted in a Bayesian setting, the linear case of a weak field static symmetric massive
object is analyzed to point out how Einsteinís equation can be generalized to incorporate a
weighting factor that takes into account the probability of presence of a given energy den-
sity in its corresponding 4D curved space-timemanifold. This premise, which in a sense is
a rephrasing of the Mach principle, provides a probabilistic construal to the fundamental
link between the space-time curvature and the energy momentum at a given event. Us-
ing the Central Limit Theorem to model globally the very slow process of star formation
and mathematically express the corresponding density, the new framework provides a ra-
tionale for the emergence of a weighted Newtonís law of gravitation. One key feature of
this model is that it relies on the existence of an intrinsic physical constant, a star-specific
proper length that scales all its surroundings. Although this newmetric provides a consis-
tent set of predictions and explanations regarding some open problems in the solar system,
pointing out for example some latent relationships between the Hubble constant, the sec-
ular increase of the astronomical unit, the Pioneers delay and the flyby anomalies [2], the
residual static offset incorporated in the erfc potential can also be investigated dynami-
cally. This can be done in two steps. First, the metric can be rewritten in an algebraically
equivalent erf symmetric form. Then, interpreting the constant time offset into a space-
time rotation and the constant radial offset into a space-time expansion, the static metric
can be converted into a dynamic one. In other words, the problem is solved by deriving
a more general axisymmetric geometry which describes a rotating massive body dragging
its curved space-time into a rotation and an expansion. The resulting length element is
not invariant under time and azimuth coordinate transformations which leads to revisit
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some basic properties of a rotating black hole dragging its space-time in four dimensions.
Although this asymmetric metric does not have any intrinsic singularity, it can give rise to
non-singular black holes with a double horizon. One key feature of this modelingmethod-
ology based on the Central Limit theorem is that it can be applied at different scales and
used, for example, to model a single star, a galaxy made up of a large number of stars or a
universe made up of a large number of galaxies.
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