A new geometric vector field and its application to general relativity
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Abstract: A hyperbolic soliton is a pseudo-Riemannian manifold (), ¢) with a vector field X € X(M)

and scalars ¢ and ), satisfies the equation:

1
Ric + )\EXg + §£X(£Xg) = ug.

The vector field X is called a potential vector field for this hyperbolic soliton. In this paper, we introduce
a new geometric vector field which, besides being related to the geometry of the manifold under study, is
also connected to the concept of a relativistic fluid when considered as a potential field for a hyperbolic
soliton. Consequently, this structure relates the geometry of spacetime to the wave properties of pseudo-

Riemannian metrics. Finally, we explore other applications of this structure in spacetime manifolds.
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