5.5 Physical Implications of the Modified HUP

The introduction of g(&) in the uncertainty principle has profound implications:

1. Dynamic Quantum Uncertainty: The chance dimension introduces fluctuations in
uncertainty that depend on the local spacetime geometry. For example, in regions of high

spacetime curvature (e.g., near black holes), f(£) could increase significantly, leading to
observable deviations in quantum measurements.|1]

2. Singularity Avoidance: The increased uncertainty near singularities may prevent the

formation of true singularities, aligning with the 7d U hypothesis that spacetime remains
finite even in extreme conditions.[4]

3. Quantum Scale Corrections: At small scales, the modified uncertainty relation could lead
to deviations in quantum behavior, such as shifts in atomic energy levels or altered particle
scattering cross-sections.[13]



