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Abstract

The existing fitting models of galactic rotation curves have the problems of
redundant parameters and poor global adaptability, and the Hubble tension is a
core problem in current cosmology. Based on the previous galactic dark matter
gradual change model, this paper uses observation data of multi-gradient steady
galaxies to study the variation law of dark matter distribution power index with
galactic baryonic mass, and realizes cross-scale numerical mutual verification
between dark matter parameters and two groups of authoritative Hubble
constant observation results. Typical samples including dwarf galaxies, spiral



galaxies and barred spiral galaxies are selected for verification, which proves that
there is a stable linear relationship between the power index of dark matter and
the logarithm of galactic baryonic mass. Using the nearby cosmic Hubble
constant 73.50km/s/Mpc from the SHOES Collaboration and the global Hubble

constant 67.40km/s/Mpc from the Planck satellite for two-way inversion, the

absolute deviation between the inverted dark matter power index and the original
fitting parameters of galaxies is only 0.0008, with the relative error less than 0.15,

which indicates good self-consistency of the two physical systems. Based on the
calculation results, the concept of cosmic gradual constant is proposed: the basic
mathematical rules of the universe are fixed globally, and physical quantities such
as dark matter parameters and Hubble constant change continuously with matter
concentration, spatial position and evolution time. The study shows that the
Hubble tension results from the natural spatial and evolutionary gradient of the
Hubble constant, rather than observation errors or failure of basic physical laws.
Based on the classical gravitational theory and public observation data, this study
does not introduce unknown substances or modify basic physical laws, and can
provide new ideas for the research of dark matter distribution, analysis of Hubble
tension and exploration of large-scale cosmic evolution.

Key words

Galactic rotation curve; Dark matter; Gradient power index; Hubble tension;
Hubble constant gradient; Cosmic gradual constant
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