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Abstract

The flatness anomaly of galaxy rotation curves is a core problem in modern astrophysics. The
mainstream dark matter hypothesis requires separate halo parameter fitting for each galaxy,
lacking a unified evolutionary constraint. The core constants of modified Newtonian dynamics
(MOND) are mostly empirical fitting values without underlying mathematical roots.

Based on the fractal nested geometric properties of double-branch half-cycle Archimedean
spirals, this paper constructs an equivalent enhancement evolution model for full-scale self-
gravitating systems. The global dimensionless strength constant C=2/ 2x2.828 is strictly
derived from the eighth-order fractal nested structure, and three boundary anchors all
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correspond to the critical positions of cosmic physical limits, without any per-system adjustable
parameters.

The verification covers 15 samples of 5 categories: ultra-faint dwarf galaxies, dwarf elliptical
galaxies, disk galaxies, giant elliptical galaxies, and galaxy clusters, spanning 9 orders of
magnitude in mass. For the large-scale tail, a fractal high-order geometric correction is added;
for composite nested structures, a fixed hierarchical superposition correction is added. All
correction coefficients are derived a priori from fractal rules without data fitting.

The results show that the average absolute error of single primordial collapse systems is about
6%, and the average error of composite nested galaxy clusters after hierarchical correction is
about 7%, which is significantly better than the typical error of 10%~13% of mainstream MOND
models. The study indicates that the logarithmic linear evolution rule of double-branch spirals is
a universal scale evolution law of cosmic self-gravitating systems, providing a brand-new pure
geometric a priori explanation path for the galaxy rotation curve anomaly.

Key words: galaxy rotation curve; double-branch spiral; fractal nesting; global geometric
constant; zero parameter tuning; equivalent gravitational enhancement; full-scale universality
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