
Unified Cosmic Mechanics Evolution Theory (XXIII)
Reconstruction of Dynamical Logic for Large-Scale Steady-State Evolutionof

the Universe

Author: Xiao Bo (Independent Researcher)
ORCID: 0009-0000-3507-6193
E-mail: 113506200@qq.com

Abstract

[ Series Information ]

This paper is one of 23 installments in the Unified Cosmic Mechanics Evolution Theory. This framework is built upon

the monumental achievements of the great scientists who preceded us. Its mission is to provide a foundational explanation

of physical reality through the integration of Logic, Mathematics, and Empirical Observation. By introducing the Generalized

Dynamical State Evolution Logic, this framework provides a compatibility reconciliation for classical mechanics, relativity,

and quantum mechanics. Driven by natural and necessary evolutionary constraints,this framework resolves long-standing

systemic conflicts, addressing core issues such as ultraviolet divergence, quantum uncertainty, the dark matter problem,

wave-particle duality, the nature of mass-energy conversion, and conservation anomalies. Its scope extends frommicroscopic

particles to macroscopic matter, and into the emergence of life and intelligence. We wish to state our position clearly: this

framework does not negate the brilliant work of our predecessors. On the contrary, we believe the foundational observations

and laws established by them are fundamentally correct. Our work is an effort to find a unified path of interpretation that

honors their exceptional contributions while advancing our collective understanding. We express our deepest gratitude for

the centuries of effort and wisdom that have paved the way for this synthesis.
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[ This article ] Contemporary cosmology exhibits significant fragmentation in its underlying dy-
namics: classical mechanics, relativity, and quantum mechanics lack logical compatibility in large-scale
evolutionary mechanisms. This has forced the standard model to introduce “dark matter” and “dark
energy” as mathematical compensations, thereby triggering systematic logical faults such as the Hubble
constant crisis and the vacuum catastrophe.

Based on the framework of the Unified Cosmic Mechanics Evolution Theory, this paper regulates
the underlying logic of cosmic co-evolution through three elements: the representational quantity (𝑚0),
driving quantity (𝑐), and evolutionary rule set (ℛ). The key findings are as follows:

(1) Dimensional logic reconstruction: Under microcosmic snapshots, force, energy, and momentum
are all equivalent to linear mappings of the momentum unit 𝑚0 ⋅ 𝑐. The traditional 1

2 𝑚𝑣2 is only an
integral result under specific field environments, eliminating false energy surpluses in global statistics;

(2) Topological compensation mechanism: “Expansion” is not an autonomous behavior of space, but
a geometric compensation forced by the accelerated contraction of local gravitational nodes in a reticular
topology;

(3) Dynamical solution to the Hubble crisis: The Hubble constant is a dynamical function of path
occupancy 𝜌occ, not a cosmic background constant, thereby eliminating observational conflicts caused by
sampling environment bias (KBC void effect) [1].

Conclusion: During the main sequence evolution stage of the universe, large-scale galaxies evolve
through relational dynamics characterized by gravitational drive, local contraction and condensation,
large-scale outward repulsion, and global dynamic balance. This study achieves the logical and mathe-
matical unification of classical mechanics, relativity, and quantum logic at the cosmological scale. Since
the derivation is based on the logic within this framework, it is not entirely correct; therefore, the spe-
cific complete mathematics, logic, and phenomenological observations require extensive improvement and
verification by colleagues in the academic community.

Keywords: Problems of classical mechanics; Nature of mass-energy equation; Physical dimensions;
Natural unit system; Nature of space-time; Unified mechanics; Origin of dynamics

1 Introduction

The standard cosmological model (ΛCDM) introduces dark matter, dark energy, and various mod-
ification schemes to explain galaxy rotation curves, cosmic accelerated expansion, and Hubble constant
inconsistency [2][4]. These hypotheses have mathematical fitting capabilities in their respective fields but
lack counterparts in the microcosmic quantum domain, and there remains a need for logical compatibility
between classical mechanics, relativity, and quantum mechanics in large-scale evolutionary mechanisms
[3].

Based on the framework of dynamical evolution theory, this paper attempts to reduce all cosmic
evolutions to a co-evolutionary system composed of three elements: the representational quantity (𝑚0),
driving quantity (𝑐), and evolutionary rule set (ℛ) to sort out the problems.
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Therefore, it is necessary to conduct systematic analysis of disciplinary logical compatibility, mathe-
matical and observational compatibility from the perspectives of dimensional analysis, dynamical analysis,
cosmic ultra-large-scale evolutionary relationships, and observational effects, so as to partially present or
resolve the underlying dynamical contradictions of cosmic expansion.

This paper aims to build a logical bridge between the traditional model and the evolutionary theory
perspective. We acknowledge the basic effectiveness of ΛCDM in mathematical fitting, and at the same
time attempt to provide a possible unified interpretation path for dark matter, dark energy, and the
Hubble crisis from the perspective of dynamical evolution logic.

2 Introduction to Dynamical Basis Supported by Microcosmic Quantum Me-

chanics

2.1 Reduction of Dynamical Problems

The universe is a standard quantized inertial state evolution system. Within the system, there only
exist the representational quantity 𝑚0, the evolutionary rule set ℛ, and the evolutionary driving quantity
𝑐. All other phenomena and physical dimensions emerge from the vector composition or interaction
process of these elements; therefore, all problems need to be logically reduced [5].

2.2 Upper Limit of Evolutionary Velocity

Since any evolutionary state and dynamical relationship emerge from the vector composition and
interaction process of 𝑚0 ⋅ 𝑐, no dynamical phenomenon with an intrinsic state exceeding the speed of
light 𝑐 or an interrelationship exceeding 2𝑐 will emerge. Meanwhile, the problem of superluminal speed
is not unobservable in theory but can be falsified. For example, if a galaxy is not at the periphery of the
universe, but abnormal unobservable phenomena are observed beyond the peripheral phenomena, and
the expansion speed of this observation boundary is close to 𝑐 [6].

2.3 Indissociability of Matter and Driving Quantity

Therefore, all dynamics cannot be separated from matter. To introduce dark energy, it must have
material foundation and interactive causality.

2.4 Relationship Among Force, Energy, and Momentum

Therefore, in the cosmic system, momentum 𝑝 = force 𝑓 = energy 𝑒 = 𝑚𝑣; or compatible with
traditional logic, it should be 𝑝 = 𝑚𝑣, 𝑓 = Δ𝑝, 𝑒 = Δ𝑓 , but 1

2 𝑚𝑣2 cannot be used as a conserved
quantity or integral quantity in any scenario [6].

3 Origin of Energy Integral in Classical Mechanics

The integral origin of classical mechanical energy 𝑒 = 1
2 𝑚𝑣2 is that the change in momentum is

first defined as force 𝑚𝑎, and then a regional force is defined as energy 𝑒. This requires integration in
a uniform environment. For example, in a gravitational radial interaction environment, when a stone
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falls to the ground, the closer it is to the ground, the larger the perceptual cross-section, resulting in a
larger momentum deviation Δ𝑝 of interaction, which in turn leads to a larger increment of perceptual
cross-section in the next time interval and a larger interactive Δ𝑝. Thus, a condition for stable compound
interest integration of 1

2 𝑚𝑣2 is formed, which will fail in non-radial high-speed or changing environments,
requiring the introduction of relativity and other integrals.

Therefore, 1
2 𝑚𝑣2 cannot be used as a conserved quantity; it is an integral result under special

conditions. Thus, it is necessary to eliminate the results related to dark energy statistics, i.e., the
existence of energy out of thin air in vacuum and void regions. Such energy can exist, such as in the
form of photons, but it must have observable and interactive results. It is necessary to eliminate the
out-of-thin-air external force push and remove the global expansion gradient smoothing [7][6].

4 Origin of Relativistic Integral and Spacetime Relationship

4.1 Spacetime Emerges from Representational Quantity and Dynamic Evolution

In any state evolution system, as long as there exists a representational quantity based on the free
dimension of relationships, space will emerge; the existence of state momentum evolution will lead to
the emergence of new time and space, i.e., spacetime is the number of evolutionary events, and space
is a static representational quantity or extended quantity based on free dimensions. In the universe as
an inertial state evolution system, the statistically static spatial quantity is the macroscopic material
relationship scale with density, such as 𝐿 or 𝑉 ; based on the absolute eigenstate, it should be counted
as 𝑚 ⋅ 𝑙𝑝(𝑥, 𝑦, 𝑧); the spacetime quantity is 𝑚 ⋅ 𝑙𝑝 ⋅ 𝑡𝑝; the spacetime emergence capability is 𝑚𝑣2 or 𝑚𝑐2.
Therefore, 𝑚𝑐2 is essentially a space-time state shaping equation, not an energy equation. Traditional
energy cannot integrate inertia, and the energy-momentum (force, energy, momentum) is essentially still
𝑚𝑣 [8][9][11]. For example, gravitational waves are essentially momentum units decoupled under strong
gravitational impact, evolving independently as 𝑁 ⋅𝑚0 ⋅𝑐, and finally interacting with scientific observation
instruments for momentum conservation. Thus, it can fully prove that the only physical entity existing
in the universe is the momentum unit, and there is no independent spacetime.

4.2 Emergence Mode of Relativity

Since the interaction capability of all cosmic forces must be synchronized with the state transition
frequency to lock a single spacetime state relationship, the upper limit of the interaction frequency and
evolution frequency of cosmic forces is also 𝑐. When particles move at high speeds, the number of percep-
tual spacetime windows decreases, resulting in the emergence of special relativistic effects; when particles
are in a strong field environment, the previous integral affects the next spacetime path redundancy,
leading to general relativistic effects [10][11].

It can be expressed as 𝑐2 (perceptual conservation) = 𝑣2
1 (observable) + 𝑣2

2 (unobservable).

Therefore, like classical mechanics, relativity is essentially an interactive integral method, not the
bending and covariance of spacetime itself, which in turn affects material motion. All material state
evolutions such as spacetime, mass, momentum, energy, and force emerge from the vector composition,
interaction, and other processes and states of 𝑚0 ⋅ 𝑐. Therefore, it is necessary to remove the secondary
influence of the relativistic field equation on spacetime expansion.
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4.3 No Secondary Driving Force in Spacetime

If matter really affects the spacetime structure, and spacetime in turn affects material motion, then
any expansion should observe secondary effects.

Traditional model acceleration: 𝑎 = 𝑓(”matter”) + 𝑓(”thrust of expanding space on matter”).
Acceleration in this evolutionary theory model: 𝑎 = 𝑓(”change in local contraction rate”).
Since the extra 𝑓(”thrust”) term cannot be observed, the spacetime substantivalism loses its experi-

mental basis.

Here are two famous traditional metaphors to express the relationship between matter and spacetime:
”Matter tells spacetime how to curve, and spacetime tells matter how to move” and ”Cosmic expansion
itself is the expansion of space, similar to an inflated balloon, where the space away speed can be much
greater than the speed of light”. Here, two logical questions are raised:

1. Can corresponding mechanical and phenomenological relationships be found in the microcosm or
even daily life based on the above expressions?

2. Why can gravity sometimes form a binary cycle shaping with spacetime, and dark energy can also
form a binary shaping with spacetime, but other forces cannot.

Therefore, relativity is essentially universal in force integration, but it cannot be used to explain spacetime
independence and driving force [12].

5 Problems with the Dark Matter Hypothesis

5.1 Observational Evidence for the Non-Existence of Dark Matter

All precision observations on Earth (daily weighing, atomic clocks, Cavendish experiments, high-
temperature superconducting gravimeters) have not introduced dark matter adjustment parameters. If
dark matter really exists, its cumulative gravitational effect must leave traces in these high-precision
experiments, but in fact, there is no evidence. Dark matter is a theoretical deviation when the monopolar
gravitational model is applied to a multipolar reticular co-evolutionary system [see Large-Scale Galaxy
Co-Evolution: Momentum Deviation Unloading and Reticulate Gravitational Model] [16] [14].

5.2 Dissipation Mechanism of Dark Matter

1. Reticulate gravitational model: The solar system (central traction) and galaxies (reticular
traction) follow different dynamical laws and cannot be simply generalized. In large galaxies, the
gravity is reticular and mutually influential with each other as the center, while the solar system is
a momentum evolution model with the sun as the absolute center [15][16].

2. Mutual unloading of momentum deviation: Celestial bodies in the system transfer momentum
deviation through gravitational potential wells, forming an ordered co-evolutionary state without
the need for dark matter.

3. Nature of force in equilibrium state: The force in equilibrium state is a state quantity 𝑃 , not
an increment Δ𝑃 , so there will be no ”throwing out” action in the general ordered evolution stage.
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Conclusion: The dark matter hypothesis can be dissipated; therefore, the statistics of cosmic average
density regarding the cosmic expansion effect need to eliminate dark matter data [17].

6 Introducing the Upper Limit of Interaction Frequency 𝑐 andCorrecting to Grav-
itational Synchronous Equilibrium Evolution

The interaction of cosmic gravity is affected by inertial motion and the interaction frequency 𝑐. The
former will cause tidal effects if the inertial state is suddenly changed, but it is mainly affected by the
latter. Therefore, gravity has no delay and has the ability of ultra-large-scale co-evolution [19][20][21][22].

7 Reticulate Gravitational Model and Real Physical Cases to Correct the Prob-

lem of Expansion Perspective

7.1 Ultra-Large-Scale Reticulate State Traction Model: Topological Basis for Co-Evolution

When the universe evolves uniformly on a large scale and gravity is the main force, a large-scale
reticular relational gravitational model will be formed. In this model, there only exists gravitational
attraction (in the two-body relationship, gravity obtains Δ𝑝 and −Δ𝑝 through common internal and
external evolution), and no repulsion influence. From the observation of local regions, celestial bodies
will contract towards the local center of mass; but on an ultra-large scale, the superposition of multi-center
gravity will form an outward topological stretching effect. This unification of ”local contraction - global
stretching” is the core performance of the co-evolution of the large-scale celestial topological structure of
the universe, without the need to introduce additional hypotheses such as dark energy. The dark energy
and dark matter hypotheses in traditional cosmology are essentially patchy explanations for observational
phenomena due to the failure to grasp the topological logic of reticular co-evolution [18][14].

7.2 ”Breathing” Mechanism of Reticular Topology

The large-scale structure of the universe is a dynamic grid connected by multiple material aggre-
gation centers through filaments. The whole universe is dominated by gravitational pull, and there is
no physically meaningful repulsion. Its evolution follows: local nodes contract to achieve ordering, while
voids achieve geometric compensation through stretching. This process constitutes the dynamical balance
of the universe’s main sequence stage [19].

7.3 Details of Co-Evolution between Local Contraction and Global Stretching [24][25][26]

1. Local contraction: Coordinated condensation of nodes

Taking material clumps 𝐹 and 𝐺 as examples, under strong coupling, they contract towards the
common center of mass through ”momentum deviation unloading”. It is manifested as: the mesh
lines become thinner and the nodes become tighter. This is the intrinsic process of material trans-
formation from a diffuse state to a structural state.

2. Global stretching: Topological effect of multi-center divergence [27][28]

Consider distant node groups (A, B, C) and (J, K, L):
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(a) Divergent contraction: (A, B, C) are pulled by their local center of mass 𝑥 to perform [←
inward] contraction; (J, K, L) are pulled by their local center of mass 𝑦 to perform [inward →]
contraction.

(b) Perspective transformation: Due to the mutual divergence of the evolutionary paths of
the contraction centers 𝑥 and 𝑦, an observational perspective of ”mutual repulsion” emerges
between them on an ultra-large scale.

(c) Spatial compensation: The ”distance” between them is essentially a topological compensa-
tion of gravitational cooperative action - since the ”knots” at both ends are tightening towards
their respective centers, the ”mesh” in the middle is passively stretched. This is the dynamical
root cause of redshift.

7.4 Multi-Layer Nested Causal Chain and Scale Effect

Evolutionary
Hierarchy

Dynamical
Performance

Spatial Effect
Energy/Mechanical

State

Local Scale
Strongly Coupled

Contraction
Material Condensation

Gravity Dominated
(Centripetal)

Mesoscale
Multi-Center
Competition

Filament Stretching
Topological Stretching

(Redshift Manifestation)

Macroscopic/Global
Global Tension

Balance
Flat and Uniform

Vector Sum is Zero
(Dynamical Balance)

8 Observer Effect Phenomenon and Hubble Crisis [4]

8.1 Observer Effect: Perspective Correction of Cosmic Expansion

The co-evolution of the universe needs to consider the local environment where the observer is located,
and different perspectives will lead to completely different dynamical descriptions:

1. Airplane case: An airplane flies from west to east. Observed from the Earth’s surface, the airplane
moves eastward; observed from outside the Earth, the airplane rotates with the Earth; observed
from outside the Sun, the airplane revolves around the Sun with the Earth. For the same physical
process, different observation perspectives show different trajectories - the same is true for cosmic
observation. ”Expansion” is a projection effect of local perspective, not the physical growth of space
itself.

2. Hand-holding case: Dozens of people hold hands to form a circle. Whether each person pushes
outward together (repulsion) or pulls inward together (gravity), the overall mechanical balance will
be achieved on the full scale. In this example, the universe only has gravity, but the multi-center
divergent contraction also emerges global balance, without the need to introduce repulsion.

Core conclusion: Dark energy is a mathematical supplement based on the single Earth perspective
- it is basically valid mathematically, but physically needs dynamical reconstruction based on the overall
relationship.
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8.2 Correlation Between Observer Effect and Hubble Crisis

Human beings are located in the KBC void (locally low density), which is pulled by gravitational
centers on both sides, and the causal chain is significantly stretched [29]. Therefore, the Hubble con-
stant measured based on local celestial bodies (supernovae, gravitational waves) is relatively high (~73
km/s/Mpc) [23]; while the Hubble constant inferred from CMB (~67 km/s/Mpc) originates from early
cosmic signals, and the path covers the global contraction and stretching regions, and the average effect is
closer to the true cosmic value [19]. The difference between the two is not caused by systematic errors or
dark energy, but the inevitable projection of the local cooperative environment (void) where the observer
is located.

9 Specific Mathematical and Logical Emergence of the Hubble Crisis

9.1 Nature of Redshift: Cumulative Stretching Effect on Co-Evolution Path

The essence of redshift is the cumulative effect of ”causal chain sparsification” on the photon prop-
agation path. When photons pass through the contraction region (inside galaxies, filaments), the grid
tightens, producing a blueshift contribution (negative redshift); when photons pass through the stretching
region (inside voids), the grid is indirectly stretched, producing a redshift contribution (positive redshift).
The final performance of redshift is the statistical superposition result of contraction and stretching effects
on the co-evolution path.

9.2 Redshift-Deformation Rate Integral Formula

Redshift can be expressed as the integral of the ”cosmic grid deformation rate” along the path:

𝑧 = 1
𝑐 ∫

𝑟

0

𝜕𝑣mesh
𝜕𝑟′ 𝑑𝑟′

Among them, the positive and negative of 𝜕𝑣mesh
𝜕𝑟 are determined by the local gravitational distribu-

tion (co-evolution state):

Region Type
Deformation

Rate
Contribution to Redshift Physical Process

Contraction Region
(Inside Nodes)

Negative
Blueshift (Negative

Contribution)
Material Coordinated

Condensation
Stretching Region

(Inside Voids)
Positive

Redshift (Positive
Contribution)

Material Coordinated
Loss

Core mechanism: The integral automatically ”changes sign” according to the co-evolution state
along the path. In short-distance observation, photons mainly pass through the contraction region, and
the net contribution is close to zero; in long-distance observation, most of the photon’s journey is in the
void region, and the positive stretching term continues to accumulate, eventually dominating the total
redshift.

9.3 Statistical Inevitability of Long-Distance Redshift Dominance
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Factor Contraction Region Stretching Region
Single-Point Intensity Large (Gravity Concentration) Small (Gravity Dispersion)

Scope of Action Extremely Short (On Filaments)
Extremely Long (Voids Account for

90% of Volume)

Cumulative Effect Small Path Proportion
Large Path Proportion, Dominating

Total Redshift

Conclusion: During long-distance propagation, photons spend most of their time traveling in the
”positive stretching region”, and the total integral must show a positive value increasing with distance -
this is the statistical result of large-scale co-evolution of the universe dominated by gravity.

9.4 Average Occupancy Approximation and Hubble Constant

Introduce the average occupancy 𝜌occ to simplify the redshift:

𝑧 ∝ ∫
𝑟

0

1
𝜌occ(𝑟′)𝑑𝑟′ → 𝑧 ∝ 1

𝜌occ
⋅ 𝑟

Compared with Hubble’s law 𝑧 ≈ 𝐻0
𝑐 ⋅ 𝑟, it is derived:

𝐻0 ∝ 1
𝜌occ

Physical meaning: The Hubble constant is essentially a measure of the average sparsity of cosmic
momentum units, determined by the co-evolution state of celestial bodies dominated by gravity. The
emptier the universe (the smaller 𝜌occ), the more significant the causal chain stretching, and the higher
the observed ”expansion rate”.

9.5 Mathematical Origin of the Hubble Crisis: Misjudgment of Energy Integral Dimension

The introduction of dark energy in traditional cosmology stems from the incorrect application of the
energy integral formula 1

2 𝑚𝑣2 on a global scale.

1. Energy as a ”cost statistic” rather than a ”driving entity”
1
2 𝑚𝑣2 is the interval integral statistic of the momentum increment Δ𝑝 along the spatial path, not an
independently existing ”physical fuel”. The standard ΛCDM model regards it as the entity energy
filling spacetime. When the total momentum of dominant matter cannot meet the critical density,
it is forced to fabricate ”dark energy” to fill the book deficit. The flatness of the evolution system
comes from the tension balance of multipolar gravity, not the accumulation of energy density.

2. Illusion of energy surplus caused by the ”average integral method”

The smoothing treatment of the FLRW metric is equivalent to ”first taking the average density,
then performing the path integral”. Since the relationship between redshift and density is nonlinear
(𝑧 ∝ ∫ 1

𝜌 𝑑𝑟), Jensen’s inequality shows that:

∫ 1
𝜌𝑑𝑟 < ∫ 1

𝜌(𝑟)𝑑𝑟
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The integral of the average density is significantly smaller than the actual inhomogeneous path
integral. Traditional theory fails to realize the integral logic error, but instead infers the existence
of ”negative pressure” or ”repulsive energy” (dark energy) to make up for the lost topological
stretching [30].

3. Logical Unification of the Virial Theorem

Just as the virial theorem conjures dark matter at the galactic scale by ignoring the connection
mechanism of the state quantity 𝑃 , dark energy at the cosmic scale is a statistical deviation caused
by ignoring the ”path integral sign change”.

Conclusion: The so-called ”accelerated expansion” is a nonlinear increment of the local conden-
sation efficiency (contraction rate) reflected through the reticular topological feedback. Once 1

2 𝑚𝑣2 is
restored to the linear path accumulation of momentum deviation, the total cosmic momentum budget is
naturally closed, and no exogenous repulsion is needed.

9.6 Dynamical Solution to the Hubble Crisis

Measurement Method Path Characteristics 𝜌occ Measured 𝐻0
Local Measurement

(Supernovae)
Located in the KBC Void Low (< 𝜌occ) High (~73)

Global Measurement
(CMB)

Crossing the Entire
Universe

Average Value 𝜌occ Low (~67)

Core conclusion: The Hubble crisis is not caused by measurement errors or dark energy, but the
mathematical projection of the cooperative environment (local void) where the observer is located——

𝐻 local
0 > 𝐻global

0 ⇔ 𝜌local
occ < 𝜌occ

Due to the adoption of FLRW averaging, traditional theory loses the information of path density
inhomogeneity and is forced to introduce dark energy to make up for the error——this is the dual result
of dimensional misjudgment and statistical method defects.

10 Logical Attribution: Introduction of Systematic Hypotheses and Summary

10.1 Regulation Mechanism

Assume that the universe is created by a mysterious force and has a ”dynamic” regulation mecha-
nism, that is, there are different regulations in different stages of the universe, but it still needs to be
dynamically reduced in accordance with the three evolutionary elements, namely the evolutionary rule set,
representational quantity, and driving quantity. The regulation of the evolutionary rule set is the most
consistent with the overall dynamical realization mechanism, but its performance at different scales is
inconsistent with actual observations. The main thing it can regulate is the evolutionary direction, that
is, under the existing conservation relationship, the interaction mechanism of the fundamental forces
borrows and returns virtual momentum pairs from the potential space, allowing matter to maintain the
conservation of spacetime shaping ability (the total of 𝑁 ⋅ 𝑚0 ⋅ 𝑐 ← +𝑁 ⋅ 𝑚0 ⋅ 𝑐 → is 0) for regulation. It
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can be expressed as the existence of a new repulsion (not energy), which is based on the borrowing and
returning of the potential space, driving matter to only change the state evolution direction of internal
𝑁 ⋅ 𝑚0 ⋅ 𝑐, realizing the mutual separation of matter. However, it is necessary to observe in the microcos-
mic quantum domain that it will change the distance between two substances like gravity, and uniformly
exist in all substances.

10.2 Unknown Matter is Driving

Such matter can be assumed to be dark energy. Since dark energy can drive material motion, it is
necessary to detect three types of phenomena in the observable quantum domain:

1. Visibility, such as the interaction relationship with photons and electrons. Whether it can form
interactive visibility with photons, electrons, protons, etc., and what particles it corresponds to in
the standard model.

2. Interactivity, similar to the observation of causal interaction results even in the hadron collider.
Since dark energy is an increasing quantity, where does it come from, in what way does it combine
with matter, and whether it will add representational quantity, driving quantity, or evolutionary
rule set, that is, what results are caused by what reasons.

3. Momentum conservation. What kind of momentum deviation exists after the influence of dark
energy, and how to conserve it before and after. For example, even invisible dark energy must give
the resultant velocity result:

→𝑣 total = 𝑚visible
→𝑣visible + 𝑚unknown

→𝑣unknown
𝑚visible + 𝑚unknown

Summary: The maximum relaxation requirement is that it may not have gravitational interaction,
or even the interaction of the four fundamental forces, but it must have resultant velocity capability and
causal requirements.

10.3 Existence of the Big Bang and Continuous Expansion Period

Assuming that there is a singularity-like central point starting to expand outward, then in the main
sequence stage, it should enter the inertial state evolution stage, and there should be no accelerated
expansion effect, because the acceleration process must have a continuous increment of momentum de-
viation, that is, the form of force 𝑓 = Δ𝑝 in traditional theory. It can be understood as similar to a
piece of ice falling on the ice surface. During the breaking process, there is indeed acceleration, but in
the subsequent stage, without considering the influence of gravity and friction, it moves away from each
other under the dominance of inertia, and there is no accelerated separation.

10.4 Large-Scale Self-Regulation of Gravity

Combined with the reticular gravitational model mentioned earlier.

Summarize the previous deductions to give a comprehensive explanation and mathematical expres-
sion of the Hubble crisis.
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10.5 Introduction of Systematic Observational Verification

11 Key Observational Verification of Co-Evolution

The core support for the co-evolution of the large-scale celestial topological structure of the universe
is that the upper limit of the gravitational interaction frequency is 𝑐 with no significant propagation delay
[20]. Combined with traditional observational phenomena and new observational criteria, the co-evolution
logic is comprehensively verified below.

11.1 Co-Evolutionary Explanation of Traditional Observational Phenomena

1. No expansion inside galaxies: Local characteristics of coordinated condensation

Region 𝜌occ
Integral

Contribution
Expansion

Effect
Cooperative

Characteristics

Inside Galaxies
Extremely

High
Negative/Near Zero No Expansion

Coordinated
Condensation

Inside Voids Extremely Low Positive Dominance
Significant
Stretching

Coordinated Loss

Conclusion: ”Expansion” only occurs in void regions, which is an indirect topological effect of
gravitational coordinated contraction, unrelated to dark energy.

2. Co-Evolutionary Solution to the Hubble Constant Crisis

𝐻 local
0 > 𝐻global

0 ⇔ 𝜌local
occ < 𝜌occ

Measurement Method Path Characteristics 𝜌occ Measured 𝐻0
Local Measurement Located in the KBC Void Low High (~73)
CMB Measurement Crossing the Entire Universe Average Value Low (~67)

Conclusion: The Hubble constant crisis is an inevitable result of the uneven distribution of co-
evolution states along the path, not a measurement error.

11.2 New Observational Criteria: Verification of the Upper Limit of Gravitational Interaction Fre-
quency 𝑐

1. Large-Scale Bulk Flows

Phenomenon: Galaxies show consistent drift within hundreds of millions of light-years.

Co-Evolutionary Explanation: The upper limit of the gravitational interaction frequency 𝑐 real-
izes global synchronous update, which is the direct performance of global momentum deviation
unloading [31][27].

2. Galaxy Spin Correlation

Phenomenon: SDSS survey found that the spin axes of galaxies separated by hundreds of millions
of light-years have non-random alignment [32].
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Co-Evolutionary Explanation: Belonging to the same ”gravitational network”, the spin consistency
is the relic of phase locking during system initialization [33].

3. Directional Difference of the Hubble Constant

Criterion: If 𝐻0 has a systematic difference between the filament direction and the void direction,
and has a perfect linear relationship with distance, it proves that co-evolution is driven by material
distribution [24].

4. CMB Low Multipole Alignment (”Axis of Evil”)

Phenomenon: There is non-random alignment between the CMB quadrupole and octopole [34].

Co-Evolutionary Explanation: System-level resonance generated when the entire universe performs
frequency locking at the initial moment.

5. Superluminal Synchronization of ”Ghost” Tidal Forces

Prediction: Gravitational perturbations of distant superclusters are synchronized on a cosmic scale
with no significant delay.

Criterion: If the orbital perturbation of extreme trans-Neptunian objects (such as Sedna) is syn-
chronized with the actual position of the supercluster (rather than the light-delayed position), it
verifies that gravity has no delay [35].

6. ”Instantaneous” Material Loss at Void Edges

Prediction: Material loss is a synchronous force field adjustment, not gradual acceleration.

Criterion: If the escape velocity distribution of galaxies at the void edge shows a ”non-cumulative”
characteristic (Δ𝑣 ∝ Δ𝑟 instantaneous matching), it verifies synchronous interaction.

7. Quantum Gravity and Spacetime ”Pixel” Refresh

Prediction: Spacetime is discretely refreshed, and there is dispersion deviation in the propagation
of ultra-high-energy photons [21].

Criterion: If the time difference of arrival of photons with different energies shows a truncation
characteristic (non-continuous change), it verifies the frequency locking mechanism.

8. The Ultimate Fate of the Universe: ”Islandization” Dominated by Co-Evolution

Evolution Model Cosmic Outcome Dominant Force
Core Evolutionary

Characteristics

ΛCDM
Infinite Dilution (Big

Freeze)
Dark Energy

Repulsion

Continuous Accelerated
Expansion, Material

Dilution
Reticular

Gravitational
Co-Evolution

Countless Isolated
”Island Systems”

Gravitational Pull
Local Condensation, Global

Stretching

Co-Evolution Path:

Local Condensation: Matter contracts coordinately towards their respective centers of mass, and
the node structure becomes denser.

Void Expansion: The contraction directions of different node groups diverge, and the causal con-
nection is gradually cut off (topological compensation).
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Superluminal Isolation: When the void stretching speed exceeds 𝑐, the islands completely lose
causal connection.

Final State: Forming countless mutually isolated, internally cohesive and ordered island systems.

12 Summary: Unification of Mathematical Fitting and Physical Essence

12.1 Dimensional Unification: This paper completes the full-dimensional regulation from the
microcosmic carrier 𝑚0 to the macrocosmic celestial bodies. It establishes the linear cost
law of force = energy = momentum = 𝑚𝑣 (upper limit 𝑚𝑐).

12.2 Dissipation of ”Dark” Entities: By revealing the topological truth that ”local contraction
is global stretching”, the logical necessity of introducing dark matter and dark energy is
eliminated.

12.3 Resolution of Compatibility: Under the ”synchronous refresh lock” mechanism, the con-
servation law of classical mechanics, the frequency limit of relativity, and the discreteness
of quantum mechanics achieve complete unification in physical logic.

12.4 Reconstruction of Cosmic Image: The universe is not scattering on an inflated balloon, but
on an elastic net with balanced forces in all directions, replacing the global sense of space
through local ordered condensation.

Therefore, the traditional cosmological model is basically correct in mathematical fitting, but there
are dimensional compatibility issues in the physical causal chain, returning to the essence of the momen-
tum evolution system.

Comparison Table of Dynamical Conflicts and Corrections

Perspective
Apparent

Phenomenon

Traditional Model
Explanation

(Patch)

Corrected
Explanation in This

Framework

Underlying Judgment
Basis

Flat Galaxy
Rotation Curve

Dark Matter
(Additional Mass

Filling)

Reticular Locking of
the State Quantity 𝑃

Co-Evolution Does Not
Produce ”Throwing Out”

Action (𝑃 ≠ Δ𝑃 ) [4]

Cosmic
Accelerated
Expansion

Dark Energy
(Repulsive Entity)

Large-Scale
Observational

Repulsive Effect
(Topological

Compensation)

Acceleration Must
Originate from Internal

Contraction Increment, No
Exogenous Repulsion

Hubble Constant
Inconsistency

Observation Error /
New Physics (Early
Dark Energy, etc.)

Path Occupancy 𝜌occ
Integral Deviation

Inevitable Result of
Non-Average Integral

Method (Jensen’s
Inequality) [30]
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Vacuum Energy
Level Deviation

Vacuum Catastrophe
(120 Orders of

Magnitude Deviation)

𝜌occ → 0 in Void
Regions

Energy Returns to Zero as
the Carrier Disappears, No

Basal Energy

Spacetime Driving
Force

Spacetime Tells
Matter How to Move

Decoupling: Spacetime
is a Footprint

Projection

Lack of Empirical
Evidence for ”Secondary

Effect” Feedback

Gravitational
Propagation Delay

Gravitational Waves
Propagate at the

Speed of Light (With
Delay)

Upper Limit of
Interaction Frequency

𝑐, No Significant
Propagation Delay

Dynamical Guarantee for
Large-Scale Bulk Flows

and Trans-Horizon
Coordination [31][20]

No Expansion
Inside Galaxies

Dark Energy is Bound
by Material Gravity

(Local Offset)

𝜌occ is Extremely High
in Contraction Regions,
Integral Contribution

is Near Zero

No Stretching Effect,
Material Coordinated

Condensation Dominates

CMB Low
Multipole
Alignment

Statistical Coincidence

System-Level
Resonance of Global
Frequency Locking at
the Initial Moment

Initial Trace of
Gravitational Interaction
Frequency 𝑐 Locking [34]

Large-Scale Bulk
Flows

Difficult to Explain
with Traditional

Gravity (Excessively
Time-Consuming)

Global Synchronous
Unloading of

Momentum Deviation
Δ𝑃

Direct Manifestation of
Gravitational Interaction

Without Delay [31]

12.5 Dynamical Balance Mechanism in the Main Sequence Stage of the Universe

This framework holds that the flatness and isotropy of the universe in the main sequence stage
originate from the topological offset balance between the condensation of heavy matter and the escape
of light particles:

1. Hierarchical Evolution of Structures

Heavy matter (fermion encapsulates): Through the triple agreement of gravity, electromagnetic
force, and strong force, it performs ”mutual unloading of momentum deviation” locally, forming
topological nodes with high occupancy rate (𝜌occ → 1) such as galaxies and stars. These nodes are
the ”anchors” of the cosmic grid.

Light particles (photons, neutrinos, etc.): In the violent evolution inside the nodes (such as fusion
and decay), they dissociate from the original offset state and escape completely at the speed of
light 𝑐. They temporarily fill the regions between nodes before escaping from the main material
aggregation regions into the truly unknown deep space.

2. Symmetry of ”Main Driving Force”

In the main sequence stage, the entire universe presents a dynamic steady state dominated by a
single main force—reticular gravity:

Inward contraction (gravitational condensation): Heavy matter collapses toward the nodes, reducing
the ”entity redundancy” inside the system.
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Outward compensation (topological stretching): Since light particles (such as photons) carry away
momentum deviation and fill the voids, the causal paths between nodes must be stretched to
compensate for the contraction inside the nodes.

Conclusion: The evolutionary aggregation of cosmic matter is similar to an elastic net with a cyclic
interaction loop. The mesh points (nodes) are tightened, and the middle parts (voids) will naturally
flatten and expand.

∑ 𝑀heavy ⋅ Δ𝑣contraction + ∫
void

1
𝜌occ

⋅
→
𝑃 escape𝑑𝑟 = 0

Physical connotation: The ”flatness” of the universe is not a static geometric property, but a result
of ”dynamic flow balance”.

Momentum transfer: The momentum potential energy generated by the contraction of heavy matter
and the topological displacement opened by light particle escape in the voids achieve perfect offset in
global statistics.
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