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It is a metric theory of gravity with the following properties:
* The gravitational interaction is described by a scalar field ®;
* The field @ satisfies a nonlinear dynamics;
The theory satisfies the principle of general covariance.
In other words, this is not a theory restricted to the realm of special relativity;
All kind of matter and energy interact with ® only through the pseudo-Riemannian
metric q,=an,* B 3P(D d @ (fundamental hypothesis);

Test particles follow geodesics relative to the gravitational metric q,:

@ is related in a nontrivial way with the Newtonian potential @ ;

Electromagnetic waves propagate along null geodesics relative to the metric g™.

The theory was constructed following the — : : : :
o o The auxiliary (Minkowski) metric n_is
main idea of General Relativity [GR] and h

assuming as an a priori that gravity is unobservable because the gravitational

described by a Riemannian geometry. field couples to matter only through q .

» The theory is described in a conformally flat geometry and the background Minkowski metric is
observable;

» The source of the gravitational field is the trace of the energy-momentum tensor;

» The scalar field is the (special) relativistic generalization of the Newtonian potential.

In GSG all these assumptions fail.

The motivation to GSG could be understood as proceeding from the lemma:

Given the Lagrangian L =V (®) n** a”di d @ with an arbitrary potential V (@), the field theory

satisfying the equation of motion in Minkowski spacetime is equivalent to a massless Klein-

Gordon field [J® = 0 in the metric q"" provided that the functions a(®) and B(®) satisfy the
condition

a+B=ad V.

Remarkable, this equivalence is valid for any dynamics described in the Minkowski background by
the Lagrangian L. This fact can be extended to other kinds of nonlinear Lagrangian .

Novello and Goulart, 2011
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The Newtonian limit of the equations (1) and (Il) is given by:
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where the function f(r) is define as f(r) = r* @'

Hydrostatic equation for GSG: Hydrostatic equation for GR:

p(r) = =f(r)

For the Newtonian limit the functions m(r) and f(r) match with the mass of the
fluid (or for instance star in hydrostatic equilibrium). Once more is important to
remember that m(r) is associated with the g component of the metric, while f(r)
is with the q°° component.

Swwmwmary of GSG's equationsy

Metric: Equation of motion:
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v CE(CH + ﬁ)w Dynamic equation:

W = ?’IP-U 81“(1) 8,,-(1) . (|) ]'/r D(I) — k ;

If the Newtonian limit is extrapolated: T—E
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From the analysing of the planetary orbits, GSG gives T — Tnv Gu . E=

V(@) = (o =3)

Energy-momenum tensor for a perfect fluid:

Tos = (p+p)ViVs — pgas

Projection of conservation energy equation on the hypersurface ortonormal to the observers class V°:
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