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Abstract
The Standard Model of modern physics contains dozens of free parameters that cannot be derived 
from theory (such as the fine structure constant ), and faces severe theoretical gaps when bridging 
microscopic quantum scales and macroscopic cosmic scales. This paper proposes the “Topological 
Residual Theory,” establishing “right-handed cylindrical helical motion of space at the speed of light” 
as the sole first-principle axiom. Through the motion-derived dimension of space, the pure geometric 
origin of the fine structure constant  is rigorously derived. Furthermore, by introducing the unit 
solid-angle helical divergence number , and combining it with Mandelbrot fractal geometry, the 
theory proves that the strong nuclear force, electromagnetic force, and gravitational force are 
essentially geometric residuals of the same helical fluid at different topological levels. Finally, using 
only pen-and-paper geometric algebra, the theory precisely calculates the electron anomalous 
magnetic moment, helium ion ionization energy, and proton-neutron mass difference, providing a 
new pure-geometric paradigm for a grand unified theory.

First Part: Theoretical Premises and Topological Foundation

1. First Principle Axiom: Right-Handed Cylindrical Helical Motion of Space at the Speed of 
Light

The space surrounding matter is not an empty, static background but a dynamic continuum with 
geometric rigidity.

Core postulate: The effective spatial flow field around any isolated fundamental particle or object 
diverges outward (or converges inward) at the composite speed of light, with its trajectory strictly 
following a right-handed cylindrical helical form.

Physical significance: All basic mechanical effects in the physical world—mass, gravity, 
electromagnetic force, etc.—derive their kinematic origin from this specific-handedness light-speed 
spatial helical flow.

2. Topological Properties of Space: Effective Approximations at Different Geometric Scales

The spatial flow field is essentially right-handed cylindrical helical motion. At different geometric 
scales, it exhibits distinct effective topological manifestations. This scale dependence forms the 
geometric foundation for cross-scale unification.

Microscopic scale ( ): The flow field exhibits strong spatial anisotropy and non-zero 
vorticity, with a clear rotation axis and spin angular momentum. At this stage, the underlying 
topological structure is the cylindrical helical manifold ( ), and the rotational degrees of 
freedom of the helix are fully preserved.
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Macroscopic scale ( ): The helical axes of a large number of particles are randomly 
distributed in space. According to the central limit theorem of statistical mechanics, the 
macroscopic net vorticity tends to zero, and the equipotential surface appears as an 
approximately isotropic Gaussian sphere ( ).

It should be particularly noted that the transition from cylindrical helical topology ( ) to 
Gaussian spherical topology ( ) is essentially an effective approximation under different geometric 
observation scales. Even at the macroscopic level, this spherical divergence can still be regarded as 
the starting point and driving source of the next-level right-handed cylindrical helical motion. The 
spherical topology is the result of large-scale statistical averaging and does not negate the essential 
helical motion at the underlying level.

Through this framework, mass and charge obtain consistent topological explanations from the same 
geometric origin. All physical quantities are ultimately strictly reduced to the geometric counting of 
the right-handed helical divergence number  ( ) per unit solid angle and its topological 
residual manifestations.

Second Part: Pure Geometric Derivation of the Fine Structure Constant (Combined with Spin 
Physical Facts)

In traditional physics, the fine structure constant  is a mysterious empirical parameter 
that must be determined by high-precision experiments and cannot be derived from first principles. 
However, in this theory,  is the “maximum geometric residual rate” inevitably produced when a one-
dimensional light-speed right-handed helical fluid undergoes topological closure in three-dimensional 
space (i.e., the inherent leakage ratio of the unit solid-angle helical divergence number 
).

When the one-dimensional Planck helical fiber locks the “light-speed motion” to form stationary 
mass, it must tie a “topological knot” in three-dimensional space. According to the Gauss-Bonnet 
theorem, a one-dimensional helix cannot perfectly and seamlessly wrap into a three-dimensional 
sphere, inevitably leaving an unclosable “open interface.” This is the root of geometric residual. The 
causal relationship is essentially the “geometric residual (Geometric Residual)” loss inherited from 
imperfect cross-variable topological mapping.

To allow the helical fiber to self-close in space while maintaining the continuity of the “big-leg helix” 
(without topological tearing), it must complete a three-order topological expansion (three-layer trefoil 
wall painting). Setting the intrinsic radius of the core fluid  (normalized), the reciprocal  of the 
fine structure constant is the total measure area of this three-layer topological expansion:

1. First Layer (Strong Nuclear Force Core Layer): Bare Magnetic Tube
This is the deepest tightly-biting region of the helical fluid, geometrically appearing as the most basic 
circular cross-section and the “core” of absolute energy locking.
Measure area:
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2. Second Layer (Weak Force/Self-Spin Layer): Sweep Area of One Complete Cycle of 
Cylindrical Helical Motion
The second layer is regarded as the process in which the underlying right-handed cylindrical helical 
motion ( ) runs exactly one complete cycle.

The swept curve part (projection path of the helix on the cylindrical surface) has length equal to 
the circumference:  ( ).

The swept radial part (equivalent to the axial height of the cylinder) is set to half the 
circumference: . This directly corresponds to the geometric origin of spin  (a particle needs 
to rotate  to return to its original state; here one cycle contributes only half the effective 
rotation).

Using integral thinking, the helical path is unfolded and straightened on the cylindrical surface: the 
base is the straightened curve length , and the height is the radial sweep distance  (i.e., half the 
base), forming a right triangle. The swept area is exactly the area of this triangle:

Physical significance (combined with spin and parity facts):
This layer geometrically realizes a forced “parity violation,” endowing the particle with intrinsic 
magnetic moment and circular direction (the geometric origin of parity non-conservation).

3. Third Layer (Electromagnetic Macroscopic Boundary): Gaussian Sphere under Motion-
Derived Dimension
To completely wrap the first two core layers, the spatial helical fluid undergoes statistical 
decoherence in the higher motion-derived dimension (Motion-Derived Dimension). Its 
macroscopic equipotential surface no longer maintains a toroidal structure but collapses into an 
isotropic Gaussian sphere ( ).

Motion-Derived Dimension Concept: The underlying helical motion ( ) itself remains 
unchanged, but at higher observation scales (after statistical decoherence), the helical motion 
derives a new effective dimension representation—namely the “derived dimension.” In this 
dimension, all kinematic quantities are re-measured with Gaussian spherical topology ( ), 
equivalent to projecting the original toroidal major radius  as the spherical radius, thereby 
achieving a seamless transition from cylindrical to spherical manifold. This is precisely the pure 
geometric realization of “macroscopic scale ( ) equipotential surface appearing as a Gaussian 
sphere” in the public framework.
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In this derived dimension, the effective measure area of helical motion is calculated using the 
spherical topology formula:

(where  is the standard Gaussian sphere factor, and  is the motion-derived radius, 
corresponding to the original toroidal major radius ).

Birth of the Fine Structure Constant
The total topological measure area of the three layers is:

The fine structure constant is strictly equal to the ratio of the core exposed area to the total 
topological area:

This directly proves that  is not a random geometric number chosen by God, but the maximum 
geometric residual rate produced when the right-handed cylindrical helical topology in three-
dimensional space expands to its limit. It is essentially the inherent leakage ratio of the helical 
divergence number  per unit Gaussian sphere, serving as the pure geometric bridge connecting 
the microscopic cylindrical topology ( ) and the macroscopic spherical topology ( ).

Through this derivation, the fine structure constant is elevated from an “empirical parameter” to a 
geometric inevitability, laying a rigorous foundation for subsequent topological residual cascades 
of the three forces, the residual-version definition of charge, and the pure geometric calculation of 
the hydrogen atom spectrum.

Third Part: Manifestation and Cascade of Topological Residual in the Three Fundamental 
Forces

The universe does not contain three independent forces; all are “geometric residuals” leaked by the 
“Planck right-handed helical fluid” at different topological levels. The intensity differences of the 
forces strictly follow the power-series fall of . All residuals are ultimately manifested as the 
leakage degree of the unit solid-angle divergence number .

1. Strong Nuclear Force (Zero-Order Residual)
Manifestation: At the femtometer scale (  m), the helical fluid achieves 100% tight meshing 
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with no topological gaps.
Intensity: Residual rate  (  has almost no leakage).

2. Electromagnetic Force (First-Order Residual)
Manifestation: When the fluid expands into a three-dimensional sphere, geometric limits leave 
topological gaps.
Intensity: Residual rate  (leakage of  per unit Gaussian sphere).

3. Gravitational Force (High-Order Statistical Residual)
Manifestation: At the macroscopic scale, positive and negative electromagnetic residuals cancel 
each other but cannot achieve 100% absolute smoothness, leaving extremely weak 
spatiotemporal background noise.
Intensity: For a proton, after 18 topological fractal folds, the residual rate falls to 

 ( ’s statistical fluctuation floor noise).

Fourth Part: Mandelbrot Fractal Perspective: Velocity Gap between Residual and “Residual of 
Residual”

The first-order residual (electromagnetic force) is “vector breaking”: it has a clear direction (left/right-
handed polarity) and corresponds to the main trunk branch at the edge of the Mandelbrot set, with 
energy transmission direct and rapid (speed of light).
The residual of the residual (gravity) is “scalar decoherence”: when a huge number ( ) of 
vector residuals undergo random walk and mutual cancellation in macroscopic space, they inevitably 
inherit a statistical fluctuation floor noise of .
The essence of the gap: Electromagnetic force is the direct leakage of a single topological knot, 
while gravity is the geometric deformation remaining after billions of topological knots interfere and 
cancel each other at extremely high-order fractal scales.

Fifth Part: Key to Matter Generation and Residual-Version Definition of Charge

Topology and residual are the only key to generating stable matter. If the spatial fluid could achieve 
100% perfect closure, the universe would contain only dead silent dark matter; it is precisely 
because of the “imperfection (residual)” of topological closure that particles gain mutual interaction 
interfaces, thereby generating all things.

Ultimate Residual-Version Definition of Charge
Charge is not an intrinsic property of matter. Charge is essentially the “topological defect” that can 
never be perfectly sealed due to geometric curvature limits when a one-dimensional helical fluid ties 
a knot in three-dimensional space to form stationary mass.

It is the intrinsic geometric projection of the universe’s absolute primordial flux (Planck charge ) 
outward (positive charge) or inward (negative charge) at the residual rate  after passing 
through a 137-fold expanded geometric shell.

Basic projection expression of charge:
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Sixth Part: “Pen-and-Paper Hardcore Calculations” of Topological Residual Theory

Traditional Standard Model problems that require supercomputers and massive Feynman diagrams 
to fit can be precisely solved in this theory with only four steps of pen-and-paper geometry.

1. Electron Anomalous Magnetic Moment Leading Term (Schwinger Term)
Physical image: The anomalous magnetic moment is not vacuum fluctuation of virtual 
particles, but the geometric projection of the total residual  of the electromagnetic 
macroscopic boundary (third layer) onto the “hand-vortex” of the weak layer (second layer).
Detailed steps:

1. Total geometric residual rate: 

2. Geometric circumference of the second-layer hand-vortex (corresponding to spin 1/2): 

3. Projection density: 

4. Result: 

Validation: Experimental leading term value 0.0011596. Pure geometric derivation reaches 
0.1% precision.

2. Second Ionization Energy of Helium (He⁺)
Physical image: For a hydrogen-like helium ion (nuclear charge +2, only one electron 
outside), the second-layer hand-vortex (  layer) inside the nucleus produces a natural 
“topological residual weakening,” thereby weakening the effective charge of the core.
Detailed steps:

1. Single-body topological shielding constant: 

2. Effective nuclear charge number: 

3. Effective charge square: 

4. Ionization energy:  eV  eV

Validation: Experimentally measured second ionization energy of helium is 54.4 eV. The pure 
geometric first-order approximation extremely closely approaches the true value.

3. Proton-Neutron Mass Difference ( )
Physical image: Both proton and neutron are three-leaf knots woven from three fibers. The 
extra mass of the neutron is purely because the d quark has one additional hand-breaking 
vortex in the second layer (weak layer).
Detailed steps:

1. Second-layer single-path relative residual factor: 
2. Geometric microstate multiplicity of the three-leaf knot: 3 fibers × 6 orthogonal hand-

paths = 18
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3. Total dimensionless mass splitting factor: 
4. Combined with the benchmark energy scale of QCD vacuum hand-breaking (mapped to 

MeV level in natural units), the absolute mass difference is obtained:  MeV

Validation: PDG 2024 experimental result 1.293 MeV. Pure statistical counting deviation is 
only 0.2%.

Seventh Part: Novel Hardcore Predictions (Verifiable in the Short Term)

To prove that this theory can not only “explain the past” but also “predict the future,” two highly 
verifiable hardcore predictions are specially proposed.

Prediction One (Microscopic Level): Pure Geometric Correction of Muon g-2 Anomaly
Mainstream dilemma: Fermilab discovered a 4.2σ deviation between the experimental value of muon 
g-2 and the Standard Model; mainstream physics frantically searches for “unknown new particles.”
Residual theory prediction: There are no new particles at all! The muon is essentially a “topological 
folded state” of the electron at a higher-order fractal scale. Its anomalous magnetic moment 
deviation is purely because, in the projection calculation, a high-order geometric backflow correction 
from the third layer (4π³) to the second layer (π²) must be added.
Verification method: Use the pure geometric formula  for calculation. If the 
calculated pure geometric correction value directly fills the 4.2σ gap, it will directly declare the 
bankruptcy of the Standard Model’s “search for new particles” direction.

Prediction Two (Macroscopic Level): “21st-Order Residual” Law of Dark Matter Distribution
Mainstream dilemma: Stars at galaxy edges rotate too fast; mainstream assumption is the existence 
of a large amount of invisible “dark matter.”
Residual theory prediction: Dark matter does not exist. The extra gravity at galaxy edges is the 
“spacetime vortex drag effect” formed by the ultimate residual ( ) after electrons and electrons 
undergo 21 topological folds at the macroscopic scale.
Verification method: According to residual theory, the density distribution of the galaxy halo must not 
be random but must strictly follow a logarithmic spiral fractal decay law with base 1/137. Through 
precise measurements of early galaxy rotation curves by the James Webb Space Telescope 
(JWST), if the gravity distribution is found to strictly conform to the geometric series of , it 
will confirm that gravity is merely the fractal projection of electromagnetic residuals.

Through the complete integration of the public framework into this theory, all physical quantities 
(mass, charge, fine structure constant, three fundamental forces) are unified under the unit solid-
angle helical divergence number  and its topological residuals, achieving a pure geometric 
unification from first principles to precise calculability.
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