Minimal Length Deformation of Spacetime Curvature

Muhammad Maher!, Abdel Nasser Tawfik?, F. Salah Tarabia'!, Fady T. Farouk!
! Helwan University, Faculty of Science, Physics Department, 11792 Ain Helwan, Cairo, Eqypt and
2 Future University in Egypt (FUE), 11835 New Cairo, Egypt
(Dated: November 30, 2022)

When generalized noncommutative Heisenberg algebra accommodating impacts of finite gravita-
tional fields as specified by loop quantum gravity, doubly—special relativity, and string theory, for
instance, is thoughtfully applied to the eight-dimensional manifold, the generalization of the Rieman-
nian manifold. By constructing the deformed affine connections on a four-dimensional Riemannian
manifold, we have determined the minimal length deformation of Riemann curvature tensor and
its contractions, the Ricci curvature tensor, and Ricci scalar. Consequently, we have been able to
construct the deformed Einstein tensor. As in Einstein’s classical theory of general relativity, we
have proved that the covariant derivative of the deformed Einstein tensor vanishes, as well. We
conclude that the minimal length correction suggests a correction to the spacetime curvature like
the additional curvature terms in corrected Riemann tensor, and its contractions. Accordingly, the
spacetime curvature endows additional curvature and geometrical structure.



