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Abstract: Special and general relativity take the invariance of the speed of light in vacuum as their core
fundamental postulate. Nevertheless, this theoretical system cannot fully account for a series of
contradictions in classical astronomical observations, such as the cosmic expansion horizon, anomalous
galactic rotation curves, GPS timing residuals, and the Hubble constant tension. Drawing on the
original unpublished theory Unified Theory of Matter and Consciousness, this paper constructs a
minimalist quantitative model of variable speed of light with normalized vacuum density. It derives a
bidirectional conversion formula between the speed of light and relative vacuum density, which
effectively circumvents the experimental challenge that absolute vacuum density cannot be directly
measured. The self- consistency of the model is verified against 11 types of classical astronomical
observational anomalies. The results demonstrate that the speed- of- light correction model correlated
with vacuum density can significantly reduce various theoretical- observational deviations. This study
establishes a quantitative theoretical system verifiable via ground- based experiments and space-
based astronomical observations. It revises the traditional core postulate of constant speed of light and
offers a brand- new theoretical reference for research on vacuum physical properties, the nature of
gravity, and cosmology.
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Figure 1: Inverse proportional curve of the relationship

between the speed of light and vacuum density
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Table 1: Verification results of 11 types of astronomical anomalies
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