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Abstract
Classical gravitational theory and quantum gauge field theory exhibit theoretical discontinuities
when describing physical phenomena across different scales. High-precision experiments within

the Standard Model reveal minor inherent residuals, and there lacks a unified field-theoretic

interpretation for large-scale gravitational effects and the cosmic vacuum acceleration



mechanism.

This paper introduces a fixed dimensionless topological correction constant \Delta=0.0280952. As
a high-order correction constant of spacetime geometry, this parameter does not run with energy
scales or spatial scales, is excluded from the renormalization evolution of quantum field theory,
and preserves the original coupling laws of the four fundamental interactions.

The scope of applicability for physics near the Earth ’ s surface is clearly defined. It is
demonstrated that the natural attenuation of electromagnetic fields within this region
constitutes a high-order infinitesimal term, which can be reasonably neglected under
conventional experimental precision, enabling high-precision calculations utilizing this fixed
constant.

Systematic comparison of perturbative structures from order 0 to order 6 in field theory confirms
that the effective coupling of the model is dominated by fourth-order topological tensor
corrections, supplemented by second-order curvature corrections; structures of other orders
produce no observable physical effects.

The constant is incorporated into frameworks of macroscopic gravitation, electromagnetic
interaction, weak-electromagnetic interaction and quantum chromodynamics for verification.
The corrected results fall within the allowable error ranges of existing experiments and are
capable of compensating minor theoretical residuals of the Standard Model. Furthermore,
without introducing self-consistency conflicts, the model provides an extended interpretation for
large-scale gravitational surplus effects in galaxies and cosmic vacuum potential effects.

Rather than revising the fundamental framework of existing physics, the model achieves
self-consistency of physical results across multiple scales merely via a single fixed topological

correction, and can serve as a supplementary research model for unified field theory.

Keywords: unified field correction; topological constant; cross-scale self-consistency; high-order
perturbation; renormalization compatibility; cosmological correction
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