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Abstract

We present a phenomenological modification to Einstein’s field equations that introduces a density-
dependent spacetime resistance term. The model naturally prevents gravitational singularities while
remaining consistent with observed neutron star radii and the measured shadow size of Sagittarius A*.
Two potentially testable predictions are identified.

1 The Model

The effective energy density is given by:
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where pg ~ 3 x 1017 kg/m3. This single equation is applied universally, with no piecewise conditions.
The effective density peg is substituted directly into Einstein’s field equations in place of the standard

energy density p, modifying the spacetime curvature at extreme densities while leaving low-density regimes
unchanged.

2 Testable Predictions

Prediction 1: Neutron Star Maximum Mass

The model predicts that stable neutron stars may exist with masses up to approximately 2.8 solar masses,
exceeding the standard General Relativity upper limit of ~ 2.3-2.5 M. This arises because the resistance
term activates strongly near neutron star core densities.

Prediction 2: Gravitational Shell in Sagittarius A*

The model predicts a sharp gravitational shell at approximately 12.4 million km from the center of Sagittarius
A*, located slightly inside the Schwarzschild radius of 12.6 million km. The thickness of this shell and the
physical conditions inside it have not yet been modeled.
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