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Vacuum Coherence Decay Effect Based on the 0 - 6 Order Global Vacuum Coupling Constant: A
Universal Unified Verification of the Cusp-Core Problem for 35 Dwarf Galaxies in the Local

Group

Abstract
The A CDM cold dark matter cosmological model has achieved great success in large-scale
cosmic observations, yet it has long been plagued by small-scale astrophysical inconsistencies. In



particular, the cusp-core problem of dwarf galaxies remains unresolved in a self-consistent
manner. The classical gravitational power-law model predicts that the central dark matter density
decreases as the stellar velocity dispersion of dwarf galaxies declines. However, astronomical
observations show the opposite trend: the faintest ultra-dwarf galaxies exhibit higher central

dark matter density at lower velocity dispersions.

Most mainstream solutions currently rely on late-time astrophysical effects such as baryonic
feedback and tidal stripping. These approaches adopt piecewise equations and perform empirical
fitting with multiple free parameters, lacking a unified physical mechanism connecting the
macroscopic cosmos and small-scale galactic systems.

In this work, we adopt the universal constant a=0.0280952 derived rigorously from our previous
higher-order perturbation theory of quantum gravity. We introduce an original vacuum quantum
coherence decay factor and construct a continuous analytical dynamical equation without

segmentation or tunable free parameters.

We expand our sample to 35 independent dwarf galaxies in the Local Group, which fall into three
categories: 25 Milky Way satellite dwarfs, 7 Andromeda (M31) satellite dwarfs, and 3 isolated
field dwarfs within the Local Group. All dynamical data are taken from Gaia DR3 and
peer-reviewed published observational results. Numerical calculations demonstrate that without
adjusting any coefficients, the model naturally reduces to the classical power law for luminous
dwarfs with high velocity dispersion, produces a smooth transition for moderate dwarfs, and
reverses the density trend for ultra-faint dwarfs via vacuum decoherence cutoff. The theoretical

predictions for all 35 samples fall within observational error ranges.

This model bridges the vacuum energy puzzle, Hubble constant tension, and small-scale dark
matter dynamical crisis. Cross-scale theoretical self-consistency is realized with only one universal
constant, offering a novel quantum gravitational interpretation for the small-scale crisis of cold
dark matter.

Keywords
quantum gravity; 0 - 6 higher-order perturbation; vacuum coherence decay; dwarf galaxy
dynamics; cusp-core problem; small-scale crisis of dark matter; Local Group dwarf galaxies
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