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Time-Entropy Mapping; Mass-Gravity Duality; 

Metric-Frequency Mirroring-A Speculative 

Framework 

Zou Zhi Kai 

Independent Researcher; Shenzhen; China; zhiyan.zou@foxmail.com   

Abstract 

This paper proposes a discrete spacetime framework based on the following key 

postulates:(i)Temporal Emergence: Time arises as discrete, entropy-driven transitions within a 

network of Space Elementary Quanta (SEQ). The universe evolves through state changes in this 

network, with entropy quantified via multiplicative energy distributions across space transformation 

structure matrix. (ii) Spatial Compression via SU(3): Local space compression is mediated by SU(3) 

gauge symmetry, implemented through 3D modulation and axis transformations while preserving 

spherical symmetry. This compression generates isotropic gravitational fields via the external 

stretching of space. (iii) Mass as Stored Gravitational Potential: The fundamental nature of mass 

corresponds to the storage of gravitational (spatial elastic) potential energy, resulting from SU(3)-

mediated space compression. (iv) Time Dilation Mechanism: The framework offers a concrete 

explanation for relativistic time dilation—local compression or stretching of SEQ modulates their 

transformation frequency, directly connecting gravitational and kinematic effects to observed time 

dilation. (v) Testable Prediction: The model yields a falsifiable signature: a measurable asymmetry 

between positron and electron magnetic moments, arising from their opposite chiral coupling to the 

fixed-spin SEQ ground state. (vi) The Higgs mechanism functions as a quantum chiral lock(like a 

preloaded torsional spring energy storage combined with a ratchet), enforcing symmetry-breaking 

constraints that stabilize SU(3)-mediated elastic energy storage in localized space. (vii) Furthermore, 

this paper proposes a correspondence between space deformation and SEQ resonance frequency 

modulation, referred to as the 'deformation-frequency mirroring' mechanism, which reveals a deep 

connection between spacetime geometry and energy redistribution rhythm. (viii) Physical Picture of 

Electromagnetic Interaction under Relativistic Effects–An Upgraded Maxwell's Vortex Model. 

Keywords: time-entropy mapping; discrete spacetime; thermodynamic time arrow; multiplicative 

entropy; space elementary quanta (SEQ); mass-gravity duality; higgs chiral lock; QCD-higgs synergy; 

deterministic; analytic quantum thermodynamic; quantum gravity; geometry-frequency mirroring 

 

Introduction 

Time manifests distinctly across physical theories: as geometric curvature in general relativity, 

a parameter in quantum field theory, and an emergent arrow in thermodynamics. This work 

synthesizes these perspectives through a discrete spacetime framework, where: 

⚫ Fundamental Structure: Space emerges from a dynamic network of Planck-scale Space 

Elementary Quanta (SEQ) – indivisible units whose elastic interactions and excitation states 

encode all physical phenomena. 

⚫ Time and Entropy: Global time arises from discrete, entropy-increasing transformations of the 

SEQ network, with local time dilation governed by modulation of SEQ state-transition 

frequencies . 

⚫ Mass-Gravity Unification: 
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(i) SU(3) color forces compress local SEQ networks, storing energy as spatial strain (mass) while 

inducing external spacetime stretching (gravity). 

(ii) The Higgs field stabilizes this compression via symmetry breaking, acting as a chiral "quantum 

lock" to prevent energy dissipation . 

Roadmap:  

→Basic set and space-time-entropy mapping(§1-§6) 

→Phenomenological consistency and falsifiable predictions(§7-§8) 

→Mass-Gravity-SU(3)-Higgs Nexus(§9-§11) 

→Quantum Gravity & Geometry-Frequency Mirroring, etc. (§12-§15) 

  

1. Preparatory Assumptions: 

1.1. The universe is expanding. 

1.2. The universe operates under the Law of Energy Conservation and the Law of Entropy 

Increase. 

1.3. The universe consists of SEQ, discrete Planck-scale units, forming a topologically 

homeomorphic 3D structure (adjacency relations remain preserved while individual SEQ energy 

states may vary).  Importantly, this polycrystalline structure necessarily contains primordial 

Periodic or Random Topological Dislocation to ensure physical isotropy, yet maintains strict 3D 

topological homeomorphism as these defects are cosmologically frozen and adjacency-preserving 

since the birth of the universe. The distortion of light around black holes demonstrates that 

gravitational and electromagnetic field quanta are coupled, suggesting they originate from the same 

quantum field in different excited states—leading to the SEQ hypothesis. The spacing and tension 

between adjacent SEQ can be modulated by gravitational or equivalent gravitational fields.  

1.4 All field quanta and elementary particles represent different energy excitation states of SEQ, 

expressible as 3D dynamic structural matrices of SEQ . 

1.5 SEQ possess a ground state energy (e.g., ground-state spin or vibrational modes). If ground-

state spin chirality is fixed, this may explain parity violation. The ground-state energy of SEQ could 

also account for the cosmological constant in General Relativity. This framework shows strong 

alignment with Loop Quantum Gravity theory. 

1.6 Adjacent SEQ maintain a dynamic equilibrium spacing interconnected via spring-like bonds 

in their ground state. SEQ are fundamental, indivisible Planck-scale entities—their structure remains 

intact under any deformation or energy fluctuations. 

The sub-Planckian regime governs the spatial elasticity of the network (including elastic 

potential storage and release), while quantized energy transfer occurs exclusively through 

interactions between SEQ. Within this framework: 

⚫ The spin degrees of freedom of SEQ and their elastic bonds remain decoupled, preserving 

independent dynamical regimes. 

⚫ Under perturbation, the system responds by modifying SEQ resonant frequencies while 

generating compressive/tensile forces. 

⚫ This elastic response is nonlinear and asymmetric. 

⚫ SEQ are stable, indivisible structures composed of sub-Planckian components. SEQ’ spin 

emerges from collective space transformations at the sub-Planck level.  This ensures the spin 

degrees of freedom do not interfere with elastic deformations in the SEQ network. This 

architecture naturally protects spin dynamics from elastic disturbances. 

⚫ At the sub-Planckian scale, the elastic properties of the underlying substrate impose an upper 

bound on the spacing modulation and tension between adjacent SEQ. This fundamental limit 

ensures that extreme deformations (e.g., near black hole singularities) cannot disrupt the 

topological integrity of the SEQ network. 

⚫ In this model, the harmonic oscillation intervals of SEQ are integer multiples of Planck time(tₚ). 

Consequently, all dynamic processes—including elastic strain interactions, harmonic 

conduction, as well as scalar, spinor field transmissions and other energy conduction mode 

induced by rotational axis dynamics—are fundamentally constrained by the discrete Planck-
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time intervals. This property inherently ensures the model's consistency with the discrete-time 

hypothesis in quantum mechanics and quantum gravity theories. 

1.7 If matter truly traversed space, it would require modification of spacetime's adjacency 

relations. Yet black holes—despite their extreme mass—preserve local spacetime topology (as 

evidenced by smooth light bending). This implies that apparent particle motion must instead 

represent propagating excitations of spacetime itself, consistent with GR. The speed of light (c) 

constitutes the maximum excitation propagation rate in space. 

1.8 Algebra derivation:Matter-Spacetime Unity| Matter is a part of space 

General Relativity tells us that matter affects the metric of space, and the metric of space in turn 

determines the motion of matter along geodesics. In other words, matter and space influence each 

other. 

Algebra module theory and category theory further reveal that two entities capable of mutual 

interaction must share part of the same algebraic structure. In categorical terms, relations are 

morphisms and interactions are structural. 

Expressed in physical language, this means that matter and space must share a common 

underlying basis — hence, matter and space-time are one. 

2. Time as a Counting Process of Spacetime Network Transformations 

2.1. SEQ 

SEQ serve as the electromagnetic wave conducting medium. Matter with mass and its motion 

are waves in this medium. In this framework, nothing truly moves through space - light speed c is 

the maximum conduction speed c, preventing velocity stacking beyond c. All physical phenomena 

correspond to specific energy state configurations, establishing SEQ as the universal substrate. 

2.2. The Universe's Composition 

Energy conservation and quantization imply a finite number N of SEQ, each with M possible 

energy states,(where each energy state 𝑚𝑖is an integer multiple of Planck’s constant h, ) allowing up 

to 𝑀𝑁 transformations. These M energy states form an algebraic system incorporating translational, 

spinning and rotational operations connecting to standard model. Energy conservation and entropy 

increase constraints reduce possible transformations significantly below 𝑀𝑁. 

2.3. Time Definition: 

2.3.1. Let J Be the Possible Universe Transformations (J <<𝑀N). 

2.3.2. The Planck Time (tₚ) Interval Separates Adjacent Transformations as the Minimal Time Unit. 

2.3.3. Time's Arrow Follows Entropy Increase. 

2.3.4. Transformations Map Non-Bijectively to Entropy Values (k Distinct Values Partition J 

Transformations Into K Classes) 

Parallel transformations share the same entropy values, but only one can occur. The entropy set 

maps to possible time values - each moment corresponds to one universe transformation. Non-

uniform entropy increase means only a subset of possible time values actually occur.   

2.3.5. Each Space Transformation (State Transition of the SEQ Network) 

Can be assigned a unique entropy value calculated via the multiplicative energy distribution 

across this space transformation’s matrix. 

2.3.6. Finite Transformations Ensure Discrete, Limited Time in This Model 

(Note:this derivation is a speculative exploration within the discrete framework and does not 

imply reality.) 
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3. Definition and Analysis Formula of Entropy 

In this definition of entropy, the entropy value of a closed system at a given moment (i.e., during 

a specific state transition) is calculated as the multiplicative product of the energy norms of all SEQ 

involved in that transition(that moment’s space transformation). 

Entropy value of closed system S= ∏ 𝑚𝑖 , 𝑖 ∈ 𝑁
𝑛
𝑖=1   ① 

Energy of closed system=constant=∑ 𝑚𝑖 , 𝑖 ∈ 𝑁
𝑛
𝑖=1    ② 

𝐒𝐦𝐚𝐱 ≤ 𝒎𝒊
𝒏, When all 𝑚𝑖 are equal or differ only by Planck's constant h 

(Where 𝑚𝑖 refers to the energy carried by the ith SEQ during a single transformation of the 

closed system, where each energy state 𝑚𝑖is an integer multiple of Planck’s constant h, 𝑚𝑖=𝑛𝑖h, 𝑛𝑖 ∈

𝑁) 

3.1. Energy Transfer Rules and Triggering Conditions: 

Energy exchange occurs between adjacent SEQ (i,j) if and only if the following thermodynamic 

gradient exists:𝑚𝑖 > 𝑚𝑗 + ℎ, Energy transfer occurs only in discrete quanta of Planck's constant h, 

𝑚𝑖 →𝑚𝑖 −h;  𝑚𝑗→𝑚𝑗+h  (Planck's constant:h) 

3.2. Numerical Example: System States and Entropy Evolution 

Table 1. Simplified Entropy Increase Demonstration. 

System State 
SEQ Energy Distribution 

∑ 𝑚𝑖
𝑛
𝑖=𝑖 =12 

Entropy 

∏ 𝑚𝑖

𝑛

𝑖=1
 

Remarks 

Initial non-equilibrium 

state 

[3, 1, 5, 3] 45 
- 

Intermediate state 
PathA:[3, 1, 4, 4];  

PathB:[3, 2, 4, 3];  

PathA:48;  

PathB:72; 
- 

Final state 

PathA:[3, 2, 3, 4];  

PathB:[3, 3, 3, 3]; 

PathA:72;  

PathB:81; 

Due to adjacent energy 

transfer with minimal 

quanta h, this system 

cannot reach maximum 

entropy in case A 

Note:The above analysis demonstrates that different entropy-increasing pathways exhibit distinct sequences of 

entropy variation. 

3.3. Logarithmic Relation:  

After logarithmic transformation, lnS aligns with the conventional Boltzmann entropy form, 

while the multiplicative formulation naturally suits discrete systems. 

3.4. Proof of Spontaneous Entropy Increase 

Spontaneity Theorem of entropy increase (Second Law of Thermodynamics):  
For every possible energy transfer process, the total entropy change satisfies ΔS≥0. 

Proof Outline: Let the pre-transfer states be 𝑚𝑖=a, 𝑚𝑗=b (a>b+h);  

The post-transfer entropy ratio is： 

𝑆𝑡2/𝑆𝑡1=(a−h)(b+h)/ab=1+h(a−b−h)/ab>1 (Planck's constant h) 

3.5. The Definition Conserves Energy, Has an Entropy Ceiling, Ensures Spontaneous Increase, and 

Logarithmically Aligns with Classical Entropy 

Indeed, this model establishes a novel analytic quantum thermodynamic framework where 

coarse-graining automatically enforces the quantum indistinguishability of quantized homogeneous 

invariant network in physical properties while simultaneously characterizing the entropy-increasing 
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process of energy homogenization. These properties collectively confirm the validity of this entropy 

definition.    At this point, a clear multiple mapping can be established: 

   One space transformation→one entropy value→One possible moment 

 

Figure 1. : Space-Time-Entropy Mapping Diagram. 

3.6. The Spontaneous Entropy Increase is Causality. 

The existence of isoentropic transformations and different entropy-increasing pathways imply 

that even with the constraint of the least action principle further limiting the degrees of freedom in 

future spatial transformation paths, the potential spacetime evolution trajectories are not necessarily 

unique. Within this model's framework, multiple solutions may satisfy the least action condition, 

indicating that while causality adheres to Markov properties, with a certain dynamic freedom persists. 

3.7. Why Analytic multiplicative Entropy is Adopted 

Within this model's framework, physical states at Planck-time scales exhibit deterministic 

characteristics. Although current experimental conditions cannot directly measure them, traditional 

statistical entropy can be reduced to analytic expressions at this scale. This perspective not only 

reveals the microscopic essence of statistical quantities but also provides a new analytic foundation 

for quantum thermodynamics—unifying macroscopic statistical behaviors with deterministic 

dynamics at the Planck scale.  

Multiplicative analytic entropy corresponds to each step of energy homogenization in a system. 

With every step toward a more uniform energy distribution, the multiplicative analytic entropy 

increases, offering a clearer and more detailed characterization of the process compared to traditional 

statistical entropy. 

Multiplicative Entropy vs. Traditional Statistical Entropy 

Comparison 

Dimension 
Multiplicative Entropy Traditional Statistical Entropy 

Process 

Explicitness 

Explicitly records energy homogenization 

steps via product sequences (e.g., ∏ᵢ mᵢ), 

preserving microstate transition details 

Describes only macro-state differences 

via logarithmic state-count (ln Ω), 

erasing intermediate dynamics 

Physical 

Intuitiveness 

Entropy increase directly reflects 

irreversible energy redistribution; time 

asymmetry emerges from dynamics 

Relies on probabilistic assumptions 

(e.g., molecular disorder) and requires 

ad hoc low-entropy past boundary 

Process 

Resolution 

Tracks Planck-timescale (tₚ) energy 

transfers;  

Limited to ensemble averages, 

incapable of resolving quantum 

fluctuations or short-timescale entropy 

production 

3.8. Analysis of the Maximum Entropy Principle 
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In the SEQ model, the maximum entropy principle is manifested through the driving tendency 

of entropy increase: energy not only flows from a higher-energy SEQ to an adjacent lower-energy 

SEQ, but it also follows the path with the largest energy difference. 

For example, consider an SEQ i, which is adjacent to two other SEQ j and k. The energies carried 

by nodes i, j, and k are A, B, and C respectively, where A > B > C. In this case, there are two possible 

energy transfer paths from SEQ i according to the principle of entropy increase: path i→j or path i→k. 

We will analyze the entropy change for each path separately. 

Under the constraint of energy conservation (i.e., A + B + C = constant), the entropy of the local 

system composed of these three SEQ before energy transfer is:S = A×B×C 

Path i→j: transferring energy to node j (which has relatively higher energy): 

S′= (A − 1)(B + 1)C = (A − 1)(BC + C) 

Path i → k: transferring energy to node k (which has lower energy): 

S″= (A − 1)B(C + 1) = (A − 1)(BC + B) 

Here, "1" represents one unit of Planck constant h. Since B > C ⇒ BC + B > BC + C ⇒ S″> S′, the 

entropy increases more along the i→k path—that is, the path with the larger energy difference leads 

to a greater increase in entropy. 

This deduction can be easily generalized to cases where the number of adjacent nodes is greater 

than two, so a detailed proof is omitted here. 

However, it should be emphasized that the path with the maximum energy difference is not 

necessarily unique. Therefore, for states that have not yet occurred, the future still retains sufficient 

degrees of freedom — the evolution is not entirely deterministic. 

4. Analysis of Action  

The dimension of the action quantity is consistent with that of Planck constant, so the action 

quantity can be the number of units of quantum energy (Planck constant). 

The total number of unit quantum conduction energy of a physical process involves two 

parameters, one is the number n of SEQ involved in the physical process wave conduction, and the 

other is the conduction times𝑘𝑖of the ith SEQ involved in the conduction, in which the maximum 

number of conduction count 𝑘𝑖  of all single SEQ is less than or equal to times of local spatial 

transformations in this process. h is Planck constant. Then the action amount can also be written as 

∑ ℎ𝑘𝑖 , 𝑖 ∈ 𝑁
𝑛
𝑖=1   ③ 

The law of the principle of least action reveals that the path selected by physics process is the 

path that the total amount of energy conduction involved SEQ is the least. It involves two parameters, 

as mentioned above. If the number of SEQ involved remains the same and the conduction times of 

each SEQ are the same, (1)Fermat's principle of the shortest time of optical path and (2)the principle 

of the steepest descent line can be directly derived, because in these two examples, the number of 

SEQ involved in the physical process and the rolling spherical rigid body in the steepest descent line 

remain the same, and the conduction times of each SEQ are also approximately the same, then time 

(the number of local space transformations) is the only variable for the calculation of action, so using 

time to divide the wave forms of different paths is equivalent to using action to divide the wave forms 

of different paths. Time here refers to the transformation times of local space. From this point of view, 

we can probably understand why the analysis of action amount proposed in different periods is 

different, but it can explain some phenomena. 

The model assumes that each transmission of SEQ can only carry energy in discrete units of 

Planck's constant h, where the principle of least action corresponds to minimizing the number of 

transmission steps. When spacetime is curved, the stretched regions exhibit lower SEQ density, 

requiring fewer quanta for energy propagation. However, as discussed in later sections, deformation 

modulates the resonant frequencies of SEQs, and the elastic properties differ between compressed 

and stretched phases. This necessitates a comprehensive consideration of transmission pathways 

through both compressed and stretched regions. 

Crucially, the stretched path with reduced SEQ density remains the dominant route for minimal 

action propagation. In this model framework, Planck time defines the fundamental-minimum period 

of SEQ harmonic oscillation (corresponding to the maximum resonant frequency). Both compression 
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and stretching deformations increase the SEQ harmonic period (reducing frequency and slowing 

spacetime transformation rates), though with different modulation strengths. Despite this asymmetry, 

the stretched path's advantage in requiring fewer transmission steps persists, consistent with the 

observed convex trajectory of light around black holes. 

Quantitative implementation of this model requires future development of discrete formulations 

of general relativistic field equations and variational principles to properly account for the 

asymmetric effects of spacetime deformation on SEQ network propagation. The current conceptual 

framework demonstrates self-consistency while providing a novel discrete approach to 

understanding spacetime dynamics at quantum scales. 

Comparison with Hamiltonian and Lagrangian： 

Compared with the Lagrangian and Hamiltonian, the analytical expression herein does not 

explicitly contain a potential energy term. In subsequent sections (section 9 to section 10), it will be 

mentioned that any form of metric change in space leads to a decrease in SEQ resonance frequency - 

resonance frequency modulation. 

Thus, the actual analytical expression in this chapter has already implicitly included the 

potential energy term. Conversely, under this model, the essence of the potential energy term in the 

analytical expressions of the Hamiltonian and Lagrangian is the modulation of the number of energy 

transmissions. Under this model, gravitational potential energy, electromagnetic potential energy, 

weak interaction potential energy, and strong interaction potential energy are essentially the elastic 

potential energy of tensor or twist distortion of space. 

To elaborate further: 

⚫ The absence of an explicit potential energy term in the analytical herein expression is 

compensated by the concept that any form of metric change in space results in a reduction of SEQ 

resonance frequency. This implies that the potential energy term is inherently embedded within 

the formulation via resonance frequency modulation. 

⚫ The essence of the potential energy terms in both the Hamiltonian and Lagrangian formulations, 

under this model, can be understood as modulations in the frequency of energy transmission 

events. 

⚫ Gravitational potential energy, electromagnetic potential energy, weak interaction potential 

energy, and strong interaction potential energy are all fundamentally manifestations of the elastic 

potential energy resulting from distortions in the spatial tensors or twists. 

⚫ The essence of potential energy release is the reduction of spatial distortion, which is 

accompanied by an increase in SEQ resonance frequency. 

A Brief Discussion on Causality: 

Within the ontological framework of quantum spacetime, the law of causality is determined by 

three fundamental principles: the second law of entropy increase, the principle of maximum entropy 

path selection, and the principle of least action (minimum action path selection). 

At the microscopic scale, the discrete evolution of SEQ network is governed by a Markov process 

— each state transformation at the Planck time unit depends only on the immediately preceding state. 

However, open possibilities are preserved through nonlinear energy redistribution. 

At the macroscopic scale, the cumulative effect of such microscopic causal interactions gives rise 

to a quasi-deterministic picture under the multiple constraints of entropy increase, maximum entropy 

path selection, and the principle of least action. 

Thus, the second law of entropy, the maximum entropy path principle, and the minimum action 

path principle together constitute the foundational logic of cosmic causality: the former provides the 

arrow of irreversibility in evolution, while the latter two ensure the optimality of path selection. 

Together, they determine a unified causal network spanning from the quantum microscopic level to 

the observable macroscopic world. 

However, since the path of least action is not necessarily unique, nor is the maximum entropy 

path, and the rate of entropy increase also has degrees of freedom (as will be discussed in Chapter 13 

in relation to the duality between spatial deformation and SEQ resonance frequency), the future still 

retains uncertainty — it is not strictly deterministic. 
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5. Local Time, the Proper Time and Relative Time in Relativity 

5.1. Local Time 

As previously established, global time is defined by the transformations of the universe. This 

work introduces local time as an operational concept that: (1) provides correspondence with special 

relativistic time notions; and (2) enables precise specification of time scales for localized physical 

processes. Crucially, any measurable time parameter in physical calculations necessarily corresponds 

to transformations within a specific local space. This operational concept is designated as local time. 

The local space scope must be unambiguously specified: either as the SEQ network along the 

physical process path or the connected region within the observer's light cone. This distinction 

mirrors the complementarity between Feynman's path-integral formulation and relativistic theory, 

avoiding conceptual confusion in prior works. 

Local time: it can specify the time set corresponding to the transformations within a specific 

spatial range. In fact, from the perspective of this framework, the existing equations with t parameter 

in textbooks are actually the local time by default. 

One example: the clock slowness effect in Relativity manifests as different transformation times 

in different local spaces.  

Every local space transformation constitutes a part of the universal evolution. Global time 

progression (𝛥𝑇𝑔𝑙𝑜𝑏𝑎𝑙) does not necessitate synchronous local transformations, the state matrix of a 

given local space may remain invariant despite cosmic-scale changes ( 𝛥𝜏𝑙𝑜𝑐𝑎𝑙≈ 0) when this local 

space undergoes no state transition. 

5.2. The Proper Time in General Relativity 

Is related to local transformations count of physics process entities. (Section 9.1,Section9.5.6 

present the physical mechanism underlying proper time dilation in GR.) 

5.3. Understanding on Lorentz-Covariant Rules in Special Relativity Theory 

The time perception of physical processes across distinct reference frames fundamentally 

corresponds to the observation of transformation counts. The observation time discrepancy between 

frames derives from the accumulated difference in their frame SEQ transformation counts. An 

observer measures another frame's time evolution through the differential transformation count ΔN, 

while he can’t perceive their own transformation count N0. The observed ΔN is fundamentally 

governed by the dynamic light-path difference between the observer's frame and the moving 

reference frame of the measured object. Under the principle of non-additivity of light speed (c-

invariance), this formulation naturally derives Lorentz-covariant rules through counting operations. 

⚫ Key Distinction from GR Effects 

While the mathematical derivation process aligns with standard special relativity textbooks—

replacing continuous spacetime metrics with discrete counting operations—the physical 

interpretation differs substantially in conceptualization: 

⚫ SR Effects as Perceptual Phenomena 

Time dilation and length contraction emerge purely as observer-dependent measurement 

consequences 

Originate from information transmission constraints via discrete light-signal counting 

⚫ Contrast with GR Mechanisms 

Gravitational time dilation involves actual deformation of the SEQ network's transformation 

frequency 

Equivalence principle effects require space compression as well (see §9.5) 

5.4. Physical Meaning of Planck Time 

In this framework, the Planck time (𝑡𝑝) corresponds to the fundamental-minimum harmonic 

period of the SEQ network in its equilibrium state—the duration for a complete energy transfer (or 

harmonic oscillation period) between adjacent SEQ. This period defines the theoretical minimum 

transformation cycle (i.e., maximum transformation frequency) of the universe as a whole. 
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While gravitational fields or equivalent interactions can locally modulate the harmonic 

frequency by deforming the SEQ network (e.g., compression/stretching, as in gravitational time 

dilation), the global maximum theoretical transformation frequency remains anchored by 𝑡𝑝in the 

equilibrium state. However, due to the omnipresence of gravitational effects, the empirically 

observable maximum transformation frequency of space may marginally less than this theoretical 

limit. 

6. Basic Physical Quantities in This Framework 

Time: the count of the transformations of universe or specific local space.  

Length: the count of SEQ in adjacent space. The source of transformation is the change of energy 

state, and the minimal transformation is the adjacent energy transmission. For example, after of N 

transformations, the number of SEQ that the farthest conduction of gravitational wave passes 

through is also N. This example vividly shows the concept of the integration of time and space. 

Energy: integer multiple of the minimum energy unit(the Planck constant). 

Entropy: the cumulative multiplication of energy on the SEQ in a whole or a locally closed space.  

Time, energy, length and entropy are dimensionless integers. 

7. Phenomenological Consistency Checks 

7.1. Why Can't the Speed of Light Stack Up? 

As established above(Refer to Section1), the speed of light (c) constitutes the maximum 

excitation propagation rate in space, wherein all observed motion fundamentally represents state 

transitions within SEQ network rather than physical traversal through space. 

7.2. Uncertainty Relation and Wave-Particle Duality.  

The Uncertainty Principle naturally arises from wave propagation through discrete SEQ: precise 

position inherently limits determination of conduction speed (wave dynamics), and vice versa.  

Wave-particle Duality. The wave nature is fundamental, while the particle nature emerges from 

the discreteness of spacetime itself. 

7.3. Double-Slit Experiment 

Explanation: Based on this framework, electron’s conducting in the space conforms some 

probability function, and really causes multi-path oscillating in space, and these oscillating can be 

accumulated. Electron excitation causes space oscillating both of the two slits at the sides of excitation 

source, The proposed framework predicts the emergence of interference fringes, as the electron 

excitation induces coherent oscillations across multiple SEQ conduction paths. Even in case of one-

slit experiment, when the accumulated Wavelets cross the slit, slit’s Unsmooth edges may produce 

different paths and generate interference that could be observed if the sensor is sensitive enough and 

the slit edge’s form can meet the Coherent Condition.[1] [2]  

Note:While this framework strictly enforces time ordering along entropy increase, it currently 

does not provide an interpretation for delayed-choice experiments. This remains an open question 

requiring further development in this framework. 

7.4. Non-Conservation of Parity 

With the assumption above, if SEQ ground state spin chirality is fixed, that could be one possible 

explanation of the non conservation of parity. 

Is dark matter potentially explained by high-density SEQ ground-state clusters under gravity? 

And is the ground state energy carried by the SEQ the so-called dark energy? 

7.5. Conjecture on Muon Decay Experiment[3]  

Within this framework, accelerated muon motion induces local SEQ spacing variation, lowering 

local spacetime transformation frequency—manifesting as time dilation. Particle decay arises from 

the destabilization of their 3D structural matrices when interaction forces(EM/weak/strong) can no 
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longer sustain equilibrium. Crucially, this destabilization exhibits transformation-frequency 

dependence, explaining observed variations in Muon Decay experiment. 

8. Experiment to Verify or Falsify the Hypotheses Proposed  

A prediction of a difference in the magnetic moments of the positron and electron. 

Given the isotropic nature of the electric field generated by electrons, this framework 

hypothesizes that electrons possess an Spatially Symmetric dynamic structure composed of SEQ. 

Under the SEQ framework, all charged microscopic particles including electrons and quarks possess 

3D structures that preserve spherical symmetry in space. 

If a statistically significant discrepancy is measured between the magnetic moment of the 

positron and that of the electron, it would strengthen the credibility of the hypothesis 1)the SEQ's 

chiral ground state and 2)the structured nature of electrons .This difference arises because the 

positron's structural matrix rotates with opposite chirality to the electron's, resulting in distinct 

coupling configurations with the SEQ's fixed-chirality ground-state spin. Based on this, it can be 

inferred that the magnetic moments of the positron and electron should exhibit a slight discrepancy. 

9. Gravitational Interaction and General Relativity 

9.1. Gravitational Interaction 

Gravitational interaction is modeled as a translational action described by matrices that alter the 

equilibrium spacing between SEQ. SEQ are interconnected via spring-like bonds in their ground 

state(Refer to the basic setting in Section 1.6, page2). Gravity modifies this spacing, creating tension 

with finite potential energy. This system behaves like a loaded spring: under gravitational fields, 

oscillation frequencies decrease, reducing local spacetime transformation rates and causing time 

dilation - matching general relativity's predictions while revealing its mechanism. Mass-generated 

gravity acts as a spherically divergent translation with inverse-square density, curving flat spacetime 

topologically to produce general relativistic metric changes. 

Within this discrete framework, the singularity paradox of black holes is naturally resolved 

because the tension between SEQ has a upper limit.  

Macroscopically, (1)It explains metric variations and gravitational time dilation predicted by 

general relativity, while remaining compatible with its continuity assumption, (2)The ground-state 

energy of SEQ can also give a depiction of the cosmological constant in general relativity. (3)At the 

cosmic edge, adjacent SEQ lack outward coordination sites, creating an expansion tendency from 

interior with the initial kinetic energy released during the birth of the universe—a potential 

mechanism for cosmic expansion. In this model, cosmic expansion should gradually decelerate due 

to the restorative force-the macroscopic manifestation of gravity within the universe generated by 

the stretched state of SEQ bonds, after reaching zero deceleration---when the initial kinetic energy of 

cosmic expansion from the Big Bang has been largely converted into the elastic potential energy of 

spacetime (stored in stretched SEQ bonds), the universe contracts until SEQ spacing returns to 

equilibrium. This process does not collapse back to the initial birth configuration of universe, nor 

does it reduce entropy—since the entropic increasing trend remains invariant under expansion or 

contraction, the homogenization of energy distribution is an irreversible process. 

9.2. Consistent with General Relativity, High-Velocity or Accelerated Transformations of Localized Matter 

Compress Space, Thereby Inducing Tensile Stretching of Surrounding Space (Equivalent Gravitational 

Effects) 

This process not only induces spacetime curvature but also modulates the conduction frequency 

of waves. 

In relativity theory, equivalent gravitational fields from velocity/acceleration (1) share the same 

core mechanism as mass-generated gravity—local SEQ compression (reduced spacing) inducing 

spacetime stretching, but (2) exhibit vector-directional dependence (anisotropic compression) instead 

of spherical symmetry, and (3) reflect inertial-SEQ lattice coupling through their non-spherical 

divergence and preferred orientation alignment in quantum spacetime structure. 
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9.3. Detailed Correspondence with Newton's Law of Universal Gravitation 

"The number of SEQ on the surface of a mass source corresponds to the number of gravitational 

flux lines (i.e., the count of gravitational transmission paths). As the gravitational field diverges 

spherically, the density of these flux lines becomes inversely proportional to the surface area at any 

given radius, thus exhibiting an inverse-square relationship with distance. This result directly 

coincides with Newton's law of universal gravitation." 

9.4. Correspondence with Newton's First Law—the Law of Inertia 

In this framework, the compressed space at the front and the stretched space at the rear—both 

caused by the object's motion at Constant Velocity—are always the interfacial boundary between the 

matter wave and the surrounding SEQ. Beyond this boundary, there is no compression or stretching 

induced by the object's motion at Constant Velocity, only a shift in the harmonic vibration phase of 

the SEQ , the system reaches equilibrium at Constant Velocity. 

The work input during acceleration establishes interfacial strain energy in the SEQ network, 

which then sustains uniform motion through elastic potential equilibration. 

9.5. Understanding on General Relativity  

9.5.1. Under Gravitational and Equivalent Gravitational Interactions, the Dynamic Deformation of 

3D Space Structural Matrix and Variation in Local SEQ Density Distribution Corresponds to Metric 

Field in General Relativity. 

9.5.2. Minimum Cumulative Conduction Count Path Adjustment Along with the Cumulative 

Dynamic Paths Connecting Every Two-Points with the Minimal Count of Adjacent SEQ Through 

Spacetime Distortion Corresponds to Geodesic Path in General Relativity. (Principle of Least 

Action) 

9.5.3. Global Topological Homeomorphic Transformation in SEQ Framework Corresponds to 

Diffeomorphism Invariance in General Relativity 

9.5.4. The Continuity Assumption in General Relativity, Analogous to the Continuum Medium 

Framework in Fluid Mechanics, Constitutes a Necessary and Effective Computational Framework 

9.5.5. Black Hole Event Horizon 

Inside the event horizon of a black hole, due to intense gravitational forces, the spacing between 

SEQ is compressed to its limit. This extreme compression approximately and locally halts: (1)Energy 

conduction (2) space transformations (3)Entropy increase step (Neglecting black hole accretion). 

9.5.6. Gravitational and Kinematic Time Dilation 

All factors that induce metric variation, including mass (gravity), velocity, and 

acceleration(equivalence principle), compress or stretch spacetime locally, thereby modulating the 

transformation frequency of related space. This frequency suppression constitutes the fundamental 

mechanism of time dilation. 

10. Mass, Gravity, SU(3) and Higgs field in Quantum Field Theory 

10.1. SU(3) as the Origin of Mass Derivation 

10.1.1 General Relativity Establishes That Gravitational Fields Manifest as Metric 

Perturbations→Spacetime Curvature 

10.1.2. Mass Must Therefore Induce Localized Spacetime Distortion→Creating the Observed 

Gravitational Potential 

10.1.3. This Implies Mass Itself Represents a Condensed Form of Spacetime Deformation →Self-

Consistent with Stress-Energy Sourcing Curvature 
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10.1.4. Within Hadrons, Quark-Gluon Dynamics Are Governed by SU(3) Color Interactions→The 

Dominant Force Compressing SEQ Network 

10.1.5. Thus, SU(3)-Mediated Compression of SEQ Network → Generates Both Quark Confinement 

Energy (Mass) and External Spacetime Stretching (Gravity) 

10.1.6 Generalizing This Mechanism→ Equivalent Effects (Velocity/Acceleration) Anisotropically 

Compress Local Space→Inducing Equivalent Gravitational Attraction via Adjacent SEQ Tension 

Note:The phase in SU(3):compression or stretching shift between SEQ. 

10.2. U(1): Electromagnetic Interaction 

10.3. SU(2) 

Adjustments of Rotational Axes，spin and encoding chirality in Charged Microscopic Particle 

Structural Matrices.Encoding Rotational chirality of Charged Microscopic Particle Structural 

Matrices as the Origin of Weak Interaction Symmetry Breaking. because the rotational Structural 

Matrices with different chirality have different coupling mode with the fixed chirality of SEQ's 

ground-state spin. Although SU(2) lacks a chirality modulation parameter, its definition as adjusting 

rotation axes and spin for charged particles with specific chirality intrinsically encodes chiral 

variables. 

10.4. SU(3) 

10.4.1. Imagine the 3D Dynamic Quasi-Spherical Matrix Structure of Quarks as a Multi-Layered and 

Multi-Axial Rotational Configuration 

Due to the high-energy concentration within the structure, the SEQ within the structure remain 

in a dynamic equilibrium of compression or stretching, while the interactions between layers also 

maintain a dynamic equilibrium of compression or stretching. 

10.4.2. Fractional Quark Charges Emerge from Stratified SEQ Layers in Proton/Neutron Matrices, 

with 2/3-Charged Quarks Occupying Twice the Layers of 1/3-Charged Quarks 

The multi-layered structure well explains the observed differences between high-

energy(uniform angular distribution) and medium-energy regimes in electron-proton scattering 

experiments. 

10.4.3. The Color Property of Quarks Corresponds to the Long Axis of Their Dynamic Structural 

Matrix, Specifically the Axis with the Highest Energy Density Distribution Within the Quark's 

Structural Configuration 

The color neutrality of protons and neutrons corresponds to the global spatial symmetry, the 

isotropy of the electric field (protons)and structural stability exhibited by their spatial structural 

matrices. 

10.4.4. Antiquarks Correspond to the Handedness Reverse Representation of Structural Matrix 

Rotational Transformation of their Corresponding Quarks 

10.4.5. The 8 Generators of SU(3) Correspond to 8 Distinct Interactions Mediated by Different 

Gluons Dynamics Manner 

Among them, the 6 non-diagonal matrices represent combinations of color exchange operations, 

stretching and compression phase transformations with phase variations(3*2); while the 2 diagonal 

matrices correspond to scaling transformations across the three color dimensions. These gluons and 

their 8 distinct interaction types operate within the interlayer regions of the multi-layered structural 

matrices of protons or neutrons. 

The dynamic color exchange corresponding to the generators of SU(3) and the three-dimensional 

color distribution modulation are fundamentally linked to the translational action of gravity. 
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Therefore, the color modulation and exchange interactions of SU(3) could constitute one of the origin 

of mass. 

10.4.6. Gluons Mediate Compression and Tensile Stresses Between Quarks or Interlayer SEQ 

Gluons can be understood as a kind of quasi-structure of highly condensed SEQ, akin to a 

rotational high-density array of springs. 

10.4.7. Quark Asymptotic Freedom and Color Confinement Originated from Nonlinear Variations 

in Compression-Tensile Tensions Among SEQ 

10.4.8. The three-quark point-like configuration inherently fails to achieve spatial symmetry, 

contradicting the observed spherical charge distribution of protons, whereas this hypothesis of a 

layered arrangement in a quasi-spherical structure of up and down quarks within the proton offers 

a more plausible explanation for the integer charge of the proton and the isotropic nature of the 

electric field as well.  

10.4.9. The Discrepancy in the Proton's g-Factor from Theoretical Models Stems from an 

Underestimation of the Gluon Field's Spinor Contribution 

If the effect of the rapidly rotating gluon field were properly accounted for, this deviation would 

significantly diminish. Moreover, the conventional three-point-quark distribution framework 

fundamentally cannot accommodate a proportionally substantial gluon field spinor component. The 

layered structure proposed in this model presents a viable architectural framework worthy of serious 

consideration. 

10.5. How SU(3) Generators Mediate Mass Formation 

They compress local space while performing 3D modulation, axis transformations, and 

compression-phase adjustments to ensure the compressed space remains approximately spherically 

symmetric. As a result, the gravitational field generated by mass (the stretching of external space due 

to local compression) is also spherically divergent, guaranteeing the isotropy of mass-induced gravity. 

The physical picture is now clear. 

10.6. The Essence of Mass Is the Storage of Gravitational (Spatial Elastic) Potential Energy Under the 

Interaction of SU(3) Corresponding to the Compression of Space 

10.6.1. Dimensional analysis dictates that the relationship between mass and energy must satisfy 

[E]/[m][𝑣2], with the proportionality coefficient determined by the fundamental constants of 

spacetime (the speed of light, c). 

10.6.2. The compressed potential energy of mass in localized space is inherently mainly released as 

gravitational waves with radiation, which propagate at speed c , thus directly yielding  ∆E=∆m𝑐2. 

10.7. Complementary Role of the Higgs Field: Symmetry Breaking and "Locking" Mechanism: 

10.7.1. The Higgs field plays a crucial yet subtle role in this framework by acting as a stabilizing 

"quantum chiral lock" that preserves the compression effects mediated by the SU(3) gluon field on 

the local SEQ network 

While the SU(3) color force actively compresses the local space to generate mass-energy through 

spatial deformation, the Higgs mechanism serves to maintain this compressed configuration in a 

stable equilibrium state. This locking function is particularly vital for quark confinement, as it 

prevents the rapid dissipation of the gluon field's compressive energy that would otherwise lead to 

deconfinement. The Higgs field's symmetry-breaking properties thus complement the SU(3) 

compression mechanism by providing an additional interaction of stability to the mass-generating 

structure. In essence, if the SU(3) mediated compression is likened to a tensed spring storing potential 

energy, the Higgs field acts as the catch mechanism that keeps the spring compressed, ensuring the 
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persistence of the mass effect. This dual mechanism - active compression by color forces and passive 

stabilization by the Higgs field - offers a more complete picture of mass generation that bridges 

quantum chromodynamics with electroweak theory while remaining consistent with the discrete 

spacetime framework proposed in the paper. The interplay between these mechanisms may also help 

explain why certain particles (like quarks) exhibit both confinement and mass properties, while 

others (like leptons) primarily acquire mass through Higgs interactions alone(like a preloaded 

torsional spring energy storage combined with a ratchet).   

This dual mechanism—where the QCD color interaction-SU(3) acts as a compressive spring 

system, while the Higgs mechanism functions like a preloaded torsional spring combined with a 

ratchet (enabling unidirectional energy storage while preventing reversal)- provides a vivid 

mechanical analogy for how fundamental particles maintain their mass stability in the quantum 

spacetime fabric. Just as a ratchet's teeth enforce unidirectional motion through asymmetric geometry, 

the Higgs' chiral coupling to the SEQ ground state spin with fixed chirality may similarly lock the 

gluon field's compressive energy in an metastable configuration.   

10.7.2. Origin and Physical Picture of the Higgs Mechanism 

In this model, the Higgs mechanism is fundamentally a synergistic effect of gauge fields (U(1), 

SU(2), SU(3)) rather than an independent field. The torsional-spring-like vorticity of the Higgs 

mechanism originates from the vorticity coupling of U(1), SU(2), and SU(3), while the ratchet-like 

locking arises from symmetry breaking induced by the fixed chiral spin of SEQ. 

According to the model specification in Section 1.6, the spin degrees of freedom of SEQ and 

higher-level spinors are decoupled from the elastic bonds between SEQ and their sub-Planckian 

components. This decoupling mechanism naturally explains the vorticity disparity between the 

gravitational field (emerging from macroscopic SEQ network stretching) and the gluon field 

(originating from localized SU(3) compression of SEQ). 

10.7.3. Therefore, Quark Confinement May Arise from the Combined Effects of the Higgs Field's 

Quantum Chiral Lock and the Nonlinear Response of Spatial Elasticity(QCD) 

10.8. A fundamental duality emerges between the SU(3)-driven compression of matter at quantum scales and 

the emergent gravitational field: The mass of hadrons arises from intense color-force compaction within 

subnuclear volumes, whereas gravity manifests as the coherent stretching of the finite SEQ fabric. This stark 

contrast in interaction ranges—from quark confinement to system-wide SEQ deformation—naturally 

explains the hierarchical strength difference between nuclear and gravitational forces. 

In simple terms, the elastic coefficients and deformation ratios differ between the compressive 

phase (QCD) and the tensile phase (gravity). The deformation of gravity is distributed across the 

entire space, whereas QCD's deformation is more localized. This difference leads to the distinct 

energy scales of QCD and gravity. 

10.9. In nuclear reactions, the release of kinetic energy primarily corresponds to the  elastic potential energy-

kinetic energy of the QCD dynamic spring array, while the breaking of the Higgs mechanism mainly releases 

stored Fermionic Spinor energy-akin to torsional spring energy storage in the form of radiation. This explains 

the energy type distribution in nuclear reactions and the radiative phenomena in QED. 

A Hypothetical Qualitative Analysis: 

In light-nuclei fusion reactions (e.g., D-T fusion), the simple nuclear structure and low mass of 

light nuclei result in a relatively minor contribution from the "spinor-twisted spacetime structure" 

(analogous to a torsion-spring energy storage mechanism) induced by Higgs field coupling. 

Consequently, the proportion of radiative energy release in total reaction energy remains notably 

small. In contrast, heavy nuclei (e.g., ²³⁵U) possess significantly higher nucleon number density, 

wherein the Higgs-mediated spinor distortion effects become more dominant. This leads to a 

markedly increased share of radiative energy release through β-decay chains during fission processes. 

The observed disparity may reflect enhanced synergy between Higgs field and QCD confinement 

potential in heavy nuclear structures. 
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11. Thoughts on the 3D Spatial Arrangement Matrix of Microscopic Particles 

11.1. Spatial Arrangement Matrix Representation of Electrons: 

To ensure the observed spherical symmetry of the electron’s electric field, its structure must 

comprise at least four or more SEQ in a 3D (possibly multi-layered) configuration. Additionally, the 

electron’s structural matrix may undergo rapid multi-axis rotation. Estimates based on electron mass 

suggest this matrix contains a large number of SEQ. 

11.2. Representation of Electric Charge: 

Electric charge may correspond to the intrinsic multi-layered, multi-axis rotational dynamics of 

the structural matrix governing microscopic particles. All electric charged microscopic particles are 

embedded with analogous substructures. 

11.3. Fractional Charges of Quarks: 

Fractional charges cannot exist in isolation but depend on SU(3)-mediated collective effects of 

quark confinement. The underlying mechanism suggests that when gluons between quarks 

disintegrate, the quarks must either likewise disintegrate or undergo reintegration. 

11.4. Annihilation and Decay of Microscopic Particles: 

The annihilation or decay of microscopic particles fundamentally arises from the disintegration 

or reintegration of their spatial structural arrangement matrices. 

11.5. Mechanism Analysis of Positron and other types of Antiparticle Scarcity: 

The intrinsic spin of an electron is essentially the orbital rotation of SEQ in the electron’s 

structure around the electron's center. 

Positron and other types of Antiparticle scarcity emerges from their interaction with the fixed-

chirality ground-state spin of SEQ, inducing instability of their structural matrices, a mechanism that 

simultaneously explains parity violation. 

12. Quantum Gravity, Graviton and Space Elastic Response Frequency  

12.1. Gravity Fundamentally Stems from Its Mediation by Elastic Bonds(sub-Planckian Constituents) 

Between SEQ Rather Than Direct SEQ Interactions 

12.2. When the Resonant Frequency of SEQ Significantly Exceeds the Elastic Response Frequency of Inter-

SEQ Bonds, Gravitational Field Mediation Does not Encode SEQ's Spectral Fingerprints 

12.3. The Method of Gravitational Wave Frequency Detection Implies That the Detected Frequency Range 

Should Fall Within the Spatial Elastic Response Frequency Range 

As our understanding of gravitational wave frequencies expands, so too will our knowledge of 

the spatial elastic response frequency range 

The sub-Planckian spacetime constituents mediating gravitational interactions may correspond 

to the graviton , as they are the fundamental units responsible for conducting spatial elasticity and 

gravitational effects. 

13. Space Deformation(Geometry) - SEQ Resonant Frequency Modulation 

Duality 

In Section 4, we discussed the action and mentioned that spatial deformation corresponds to 

frequency modulation. In this chapter, we will further explore this topic. Furthermore, the 

subsequent mathematical formalization of this model does not require a specific characterization of 

spatial deformation. Instead, it maps spatial deformation onto the corresponding region's frequency 

domain of SEQ network while distinguishing between compression phases, stretching phases, and 
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twistors. Frequency modulation is used to characterize spatial deformation and potential energy 

changes. 

13.1. Frequency Modulation as an Essential Description of Spatial Deformation 

⚫ The model suggests that any metric change in space, such as curvature caused by 

gravitational fields, modulates the resonant frequency of SEQ. Compression and stretching 

phases influence frequency domain modulation through asymmetric elastic coefficients. 

This frequency modulation directly encodes the geometric information of spatial 

deformation, eliminating the need for additional Riemann geometry descriptions. 

⚫ The traditional concept of potential energy terms (gravitational, electromagnetic, or 

quantum field potentials) is reinterpreted as frequency modulation of SEQ resonance. For 

instance, a decrease in gravitational potential energy corresponds to a frequency domain 

offset, while the release of potential energy manifests as dynamic modulation restoring the 

frequency to its high-frequency ground state. This mapping enables a unified frequency-

domain representation of the metric field in general relativity and potential energy terms in 

quantum field theory. 

⚫ Entropy Increase Rate: In addition, since the conduction frequency within a local space 

directly determines the local entropy increase rate of the system, there also exists a dualistic 

modulation mechanism between space geometry deformation and the rate of entropy 

increase. This relationship is self-consistent and analytically derivable under the SEQ 

quantized space model. 

Simplified Pathway for Mathematical Formalization: 

13.2. Classification of Spatial Deformations: 

First, spatial deformations are divided into two types (further detailed classifications may be 

introduced in subsequent research): 

⚫ Tensile phase 

⚫ Compressive phase 

According to the foundational assumptions in Chapter 1, the torsional spin of SEQ is decoupled 

from spatial elasticity. The structural spin of particles composed of SEQ is inherently a manifestation 

of compressive-tensile deformation. When two orthogonal or angularly misaligned deformations 

interact, they generate mutual interference effects. 

The Higgs mechanism operates through the structural rotational transformation of the gluon 

field, which induces deformations orthogonal to the radial compression direction. The fixed chiral 

spin of SEQ and the structural rotation jointly form a ratchet-like locking mechanism, stabilizing the 

deformation induced by structural rotation and thereby preventing the recoil of QCD-mediated 

spatial compression. 

Based on QCD and cosmological observations, both the elastic coefficients of space and 

frequency modulation are nonlinear functions. Leveraging existing knowledge from QCD, 

electromagnetism, and cosmology, preliminary operator functions can be modeled to map these two 

deformation types onto SEQ frequency modulation. 

These two operators can then be embedded into action functions or other equations, enabling 

the representation of deformation-induced frequency modulation via the action formalism described 

in Chapter 4. 

13.3. Construction of Discrete Functional Framework: 

By defining the local frequency response function of the SEQ network, continuous spatial 

deformation can be transformed into a parametric problem on discrete frequency lattice points. This 

model converts the geometrical dynamics of spatial tensor-twistor deformation into frequency 

dynamics, providing a new mathematical framework for unifying gravity and quantum theory. Its 

formal simplicity may offer new tools for physics. Future research should focus on developing 

specific algorithms for discrete functional equations and establishing mappings with parameters of 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 29 July 2025 doi:10.20944/preprints202505.0270.v5

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.0270.v5
http://creativecommons.org/licenses/by/4.0/


 17 of 24 

 

the Standard Model. However, it should be noted that the specific mathematical modeling of this 

discrete model depends on the adjacency topology of the space SEQ network, which remains 

undetermined at present. Therefore, the mathematical phenomenological fitting is only approximate. 

13.4. Generalized Coordinates in This Model： 

Preliminary Discussion on the Lagrangian and Hamiltonian Analytical Mechanics Framework 

Based on This Model: 

In the topologically homeomorphic space field of this quantized elastic spacetime model, each 

SEQ (Space Elementary Quantum) has a fixed spatial coordinate and fixed adjacency relations. The 

generalized coordinates of each SEQ are its resonance frequency and resonance axis vector. These 

two quantities, combined with the dynamic structural matrix of matter, can generate physical 

quantities such as mass, momentum, velocity, acceleration, force, kinetic energy, and potential 

energy—all expressed as polynomials of the generalized coordinates or their differentials (partial 

derivatives or integrals). Based on this framework, conservation equations can be constructed. 

13.5. Under the Topologically Homeomorphic Setting, the Spatial Coordinates of Each SEQ Serve as its 

Structural Label and Constitute Important Topological Invariants 

These coordinates remain fixed during dynamical evolution (i.e., 

they do not change over time), and therefore are not subjected to time 

differentiation. Nevertheless, they play a crucial role in constructing 

conservation equations, such as defining local gradients and adjacency 

relations. Hence, they should be regarded as background structural 

parameters rather than components of generalized coordinates. 

13.6. Mass, Mass Represents a Spatial Compression State that Cannot be Characterized by a Single SEQ 

Instead, it requires a local description in terms of the local spatial compression rate — the 

degree of deformation, which can be quantitatively expressed as the average frequency shift within 

that local space. Frequency directly reflects the extent of spatial deformation. 

Since this model does not incorporate the conventional concept of volume, the notion of 

compression is inherently tied to the topologically homeomorphic SEQ network. Whether 

compressed or not, the structure remains a SEQ grid, and thus, spatial compression must be described 

through either: 

A general relativistic tensor representation of the compression rate, or 

The average resonance frequency of the SEQs contained within the mass-bearing object, which 

captures the spatial deformation effect. 

Therefore, mass can be effectively represented by the number of SEQs within the object and their 

collective resonance frequency. This leads to the following formulation: 

m = K×N×(ωₚ/ω ̄) 

Where: 

• m: mass 

• K: a dimensional conversion constant (can be dimensionless or carry traditional mass dimensions) 

• N: number of SEQs contained in the mass-bearing object 

• ω̄ : average resonance frequency (relative to Planck frequency shift) 

• ωₚ : Planck frequency 

• (ωₚ/ω̄): represents the degree of spatial deformation 

13.7. Force  

Next, we discuss F = ma. Acceleration can be understood as the rate of change of spatial 

deformation gradient between a mass-bearing object and its external environment. This gradient of 

deformation induces the object to maintain structural synchronization during acceleration, resulting 

in additional spatial deformation — compression at the front end of acceleration and stretching at 

the back end. In this framework, m represents the structural response barrier (mass), and F is the 
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deformation action required to induce an additional gradient of spatial deformation in an object of 

mass m. The essence of F = m a is: in order to cause a change in the spatial deformation gradient 

(acceleration) of an object that possesses a structural response barrier (mass), a corresponding 

deformation action (force) must be applied. 

13.8. Other Conceptual Constructions of Classical Physical Quantities — The Following Are Only Examples 

and Not Strict Mathematical Formalizations: 

Starting from the perspective of spatial deformation — local frequency duality, we define the 

phase φ = Δω / ω₀, where Δω is the local frequency shift and ω₀ is the reference frequency. From this, 

we construct the wave vector k = ∇φ. Then, we define momentum of generalized coordinate-SEQ 

Frequency as p = ħk, where ħ is the reduced Planck constant, ħ = h / (2π).  

The resonance frequency and resonance axis vector of each SEQ — which are the generalized 

coordinates — correspond to two different sets of analytical expressions for generalized momentum. 

The generalized momentum of the SEQ resonance axis needs to be further developed in future work. 

According to this model, the direction of the SEQ resonance axis depends on the adjacency 

configuration, which is discrete and finite, thus making the direction quantized as well. 

In the analytical expression of the generalized momentum of the SEQ resonance frequency as a 

generalized coordinate, the reduced Planck constant ħ is not used to characterize the quantization of 

angular momentum, but rather to describe phase quantization in the harmonic oscillation of SEQ 

(this is only a conceptual analysis tool — the actual phase variation may not necessarily be quantized). 

This allows for a formal description of the phase gradient between matter and its surrounding SEQ 

in the process of material wave formation. 

Velocity is then defined as v = p / m, acceleration as a = dv / dt, force as F = dp / dt, and so on. 

13.9. In This Model, the Spatial Field Is a Topologically Homeomorphic Structural Field, and the Motion of 

Matter Corresponds to the Propagation of Excitation Waves on This Field 

Therefore, when constructing conservation equations, they may differ from the traditional 

conservation equations in analytical mechanics, but they should be able to derive equivalent forms 

corresponding to the classical ones. Here, I can only propose a rough framework, and the specific 

rigorous mathematical formalization likely still requires the work of professional physicists to 

complete. 

Although Einstein adopted the geometric description based on the metric tensor in his General 

Relativity, he had already noticed the significant influence of gravity on light frequency shifts. The 

'Deformation-Frequency Equivalence Principle' proposed in this paper can be regarded as a 

continuation of this unification vision—it reinterprets the variation of spacetime tensor structure as 

a frequency modulation process of SEQ, thereby establishing a new unified descriptive paradigm 

between the microscopic and macroscopic scales. 

14. Preliminary Exploration of the Electromagnetic Interaction Physical Picture: 

A GR Reformulation of Electromagnetic Interactions within the Quantized Elastic Spacetime 

Framework. 

The following discussion may not be rigorous or entirely accurate but represents an attempt to 

describe the electromagnetic interaction within the framework of this model. 

14.1. Electromagnetic Waves: 

The SEQ resonance generates an electric field, which induces a spin magnetic moment 

orthogonal to the resonance direction. The phase of this magnetic moment aligns with the SEQ 

resonance phase. The SEQ resonance drives adjacent elastic bonds in the network. Given the model's 

assumption of symmetrically arranged elastic bonds around each SEQ, the resulting wave propagates 

spherically. Since the elastic bonds in the plane orthogonal to the resonance axis are more 

significantly perturbed, the transverse plane wave dominates. 
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The magnetic field of an electromagnetic wave fundamentally arises from the spatial twist 

(twistor) generated by SEQ spin. As noted in Chapter 1's foundational postulates, the twist induced 

by SEQ spin is decoupled from spatial elasticity. Thus, magnetic twist propagation relies on the 

electric field's propagation and cannot be mediated by sub-Planckian elastic components. 

14.2. Closed Magnetic Fields of Charged Particles: 

In this model, all charged particles possess a dynamic quasi-spherical structure composed of 

SEQ. The electric field diverges spherically, while the resonance axes of the SEQ within the structure 

radiate outward from the center. Since the magnetic field is orthogonal to the electric field, the 

induced magnetic field must form closed spherical surfaces. Macroscopically, this results in a closed 

magnetic field topology. 

14.3. Spin-Generated Magnetic Moment Mechanism: 

The twist-induced magnetic moment generated by the structural spin of charged particles and 

the SEQ spin magnetic moment are distinct concepts at different levels. Further work is needed to 

analyze the structural spin magnetic moment of charged particles. 

14.4. Magnetic Field of Moving Charges: 

In an electron's structure, SEQ are spherically distributed, with their resonance axes radiating 

from the center. The electron's motion introduces spatial deformation along its acceleration direction, 

which reduces the resonance frequency of SEQ. The frequency suppression is most pronounced when 

the SEQ resonance axis aligns with the acceleration direction (smaller angle), weakening the induced 

magnetic field. 

Due to the electron's high velocity and acceleration, frequency modulation effects are highly 

significant. When the SEQ resonance axis is perpendicular to the acceleration direction, the 

deformation projection is minimized, preserving the magnetic field response. Thus, only SEQ with 

resonance axes orthogonal to the acceleration direction contribute dominantly to the observed 

magnetic field, resulting in a toroidal (ring-shaped) field around the motion direction. 

14.5. Theoretical Integration: 

This electromagnetic physical picture inherits the core ideas of Maxwell's vortex model while 

incorporating the SEQ framework. It synthesizes general relativistic effects and the metric-frequency 

mirror model, providing a microscopic explanation for electromagnetic wave generation and 

magnetic field formation within this paradigm. 

15. Discussion: 

15.1. During the Expansion of the Universe, would The Planck Constant Have Subtle Changes?  

15.2. Can a Discrete Differential Geometry Model, a Spacetime Nonlinear Elastic Coefficient Function, and 

QCD Simulations Model Be Constructed to Be Compatible with This Framework?  

15.3. What Would Be the Real Emergent Physical Picture and Interaction Topology of Electromagnetism ? 

15.4. The Next Stage of This Model Could Employ an Algebra System to Explore the Closed Transformations 

of M Energy States on SEQ—Encompassing (1) Inter-SEQ Translation Effect (Stress Modulation), (2) Spin, 

and (3) Axial Rotation—Ultimately Embedding This Algebraic Structure with the Standard Model 

15.5. Quark Confinement and Asymptotic Freedom Characterize the Nonlinearity and Asymmetry of 

Spacetime’s Elastic Modulus at Microscopic QCD Scales 

This behavior may extend to cosmic scales, potentially linking to variations in dark energy 

distribution density. QCD as an Intrinsic Property of Elastic Spacetime. 
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15.6. This Framework Suggests That the Essence of QCD May Ultimately Reside in the Elastic Spacetime 

Paradigm 

Specifically, the non-perturbative features of quark confinement and asymptotic freedom could 

emerge from the topological connectivity patterns of adjacent SEQ - implying that studying Planck-

scale SEQ adjacency configurations represents a fundamental pathway for deeper understanding of 

QCD dynamics beyond current effective field theories. 

15.7. This framework is restricted to local interactions; non-local quantum entanglement falls outside its 

current scope. 

15.8. The Discrete Field Equations and Discrete Functionals in This Model Need to Be Built on a Clear 

Spatial Adjacency Topology 

However, since the configuration of spatial adjacency topology remains undetermined at 

present, an exact mathematically formalized model cannot be provided. Therefore, the model can 

only remain at a conceptual stage for now. 

16. Summary 

16.1. While This Framework Currently Lacks Complete Mathematical Formalization Due to its Foundational 

Nature, the Proposed Quantization of Spacetime Provides a Compelling New Paradigm for Offering a Novel 

Perspective to Understand Cosmic Structure, Time Evolution, and Thermodynamic Principles 

This speculative framework requires rigorous validation by professional physicists. 

16.2. If a Computer Model of the Universe Is Developed with This Framework, the First and Second Laws of 

Thermodynamics and Principle of Least Action Would Be the Main Factors to Drive the Simulation, Treating 

Entropy as a Dynamical Coordinate for Spontaneous System Evolution’s Simulation 

The mathematical simplicity of our model reflects a deeper truth: the universe itself operates on 

fundamental rules that generate complexity through iteration. If the nonlinear and asymmetric 

elastic modulus between SEQ is modeled, such a computer-based physical simulation could further 

embed General Relativity and QCD, evolving into a more comprehensive physical simulation 

framework. 

For computational modeling of the SEQ network, three polycrystalline adjacency configurations 

could be considered as candidate lattice structures: 

⚫ Cubic  

⚫ Face-Centered Cubic (FCC) 

⚫ Hexagonal Close-Packed (HCP) 

16.3. The Analysis of Entropy and Action in the Text Operates at the Planck Scale, Where Observable-Level 

Practical Computability Is Unachievable, but This Work Provides a Perspective to Understand the Concrete 

Mechanisms of Entropy and Action from the Planck-scale 

16.4. This Framework Achieves a Profound Synthesis by Embedding the Standard Model within Einstein’s 

Elastic Spacetime Paradigm, Revealing Their Unified Geometric Essence 

(i) The SU(3) color symmetry corresponds physically to spherical compression modes of the 

spacetime quantum network, where gluon-mediated interactions preserve perfect 3D isotropy 

during local space compaction, while the resultant outward stretching generates the characteristic 

1/r²gravitational field. (ii) The Higgs field operates as a chiral locking mechanism - its symmetry-

breaking role emerges from how it pins compressed spacetime quanta to their deformation states, 

like a cosmic ratchet preventing elastic recoil. (iii) This framework proposes a hypothetical 3D multi-

layered symmetric architecture for leptons: Different lepton generations manifest distinct charge and 

mass properties due to their varying layered configurations within the SEQ matrix. (iv) Dark matter 

and energy find natural explanations as topological defect vibrations and the ground-state tension of 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 29 July 2025 doi:10.20944/preprints202505.0270.v5

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.0270.v5
http://creativecommons.org/licenses/by/4.0/


 21 of 24 

 

this crystalline spacetime fabric, respectively - no exotic particles required. Crucially, these 

phenomena all derive from a single principle: quantum spacetime compressible, defect-laden, yet 

topologically preserved nature. 

16.5. In This Framework, Quantum Superposition Arises from the Dynamic Resonating, Multi-Layer, 

Multi-Axis Rotation of a Particle's Internal SEQ Structure—A High-Dimensional Phase Space of Possible 

Configurations Prior to Measurement 

The eigenstates correspond to metastable solutions of this system, determined by its intrinsic 

parameters: mass distribution (gravitational potential storage), electromagnetic coupling, chiral 

symmetry constraints (e.g., Higgs locking), and initial conditions. Measurement collapses the rotating 

structure into one of these allowed states.  

Within this framework, all statistical quantities at the Planck time scale can be reduced to 

analytical determinants, and probabilistic functions are fully reducible to exact analytical 

formulations—reflecting the intrinsic determinism of SEQ dynamics. In other words, this model is 

fundamentally a quasi Deterministic Framework operating at the Planck time scale, where all 

apparent randomness emerges from higher-level interactions of these discrete deterministic units.   

As discussed in Section 3.8 and Section 4, although the past and present states are deterministic, 

the future still retains degrees of freedom under the joint constraints of entropy increase and the least 

action principle. The Markov property dictates that the future depends solely on the immediately 

preceding state, implying a non-deterministic evolutionary process. This aligns with the model's 

framework where multiple valid paths may satisfy the minimum action condition. 

Affirming the Planck time as the minimal temporal unit is equivalent to accepting the 

determined state of this current moment at this scale, whereas insisting on probabilistic behavior 

beneath the Planck time inherently negates its status as the fundamental limit of temporal divisibility. 

16.6. This Work Originates from a Profound Reflection on the Nature of Time.  

With no theory of time, definitions of physical processes would be fundamentally ambiguous. 

17. Statement 

While this framework provides a physical picture of discrete spacetime (SEQ network) and its 

interaction with QCD/Higgs fields, it currently does not include a fully formalized discrete 

generalization of Einstein's field equations. This is because constructing such a mathematical 

structure—while feasible—would require deep expertise in discrete differential geometry and lattice 

QCD simulations, areas where specialists could likely derive rigorous formulations far more 

efficiently than the author. The primary focus of this work is to establish the conceptual linkage 

between spacetime elasticity, SU(3) compression, and emergent gravity, leaving the formal 

discretization of GR as an open task for collaboration. Researchers with relevant expertise are warmly 

invited to develop this aspect further. 

The interpretation of mass-gravity-color interactions in this paper is not my original creation. In 

fact, Einstein's elastic spacetime paradigm proposed a century ago had already elucidated this 

fundamental principle. 

The above framework and its speculative explanation can be consistent with most known 

physical phenomena(can’t explain delayed-choice experiments), give another angle to understand 

physics process, but it just put forward a different analytical perspective, not a negation of the existing 

theory. 

Some may critique this model appears overly mechanistic, but what we perceive as 'mechanical' 

might be self-organization’s extension of Planck level interaction rules. 

The elastic spacetime paradigm, pioneered by Einstein's geometric intuition (Einstein, 1916)[4] 

has been profoundly developed by subsequent physicists through both theoretical refinements and 

experimental verification. The model proposed herein builds upon the elastic spacetime paradigm, 

reinterpreting its continuum-based foundations through a discrete quantum framework. 

As is widely known, Einstein established General Relativity; Planck's discoveries ignited the 

discussion and development of quantum theory; and Dirac laid the foundational framework for 
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Quantum Field Theory. Throughout this process, numerous esteemed physicists have developed and 

refined these frameworks.  

Murray Gell-Mann; George Zweig; Harald Fritzsch; Heinrich Leutwyler; David Gross[5]; Frank 

Wilczek[5]; Hugh Politzer[6] These physicists studying the SU(3) strong interaction not only 

integrated algebraic structures with complex physical phenomena but also uncovered intricate 

phenomena such as quark confinement and asymptotic freedom. Their work has significantly 

advanced the understanding of the fundamental forces governing particle interactions. Anthony 

Zee[7] actually proposed the physical intuition of spring networks decades ago in his renowned 

textbook Quantum Field Theory in a Nutshell (2003).  Jacobson, Theodore’ study[8] of 

thermodynamics has provided profound insights into The Einstein Equation .  Gerard 't Hooft[9] 

has made groundbreaking advances in quantum gravity, advocating for deterministic, discrete 

structures underlying quantum mechanics and general relativity. Carlo Rovelli [10]and Lee 

Smolin[11] have made significant contributions through their development of loop quantum gravity 

in the realm of quantum gravity. Notably, the ground-state spin postulate of SEQ framework exhibits 

remarkable consistency with the fundamental assumptions of loop quantum gravity, particularly 

regarding the discrete quantum structure of spacetime. Rafael Sorkin[12] is renowned for his 

foundational work on causal set theory, which posits that spacetime is fundamentally discrete and 

described by a partially ordered set of events. Edward Witten[13] has made transformative 

contributions to string theory and quantum field theory. Michael Turner[14] is celebrated for his 

pioneering research in cosmology, especially his work on dark energy and the accelerating universe. 

Xiao-Gang Wen's[15] has made pioneering work on topological order and string-net condensation 

demonstrates. John Wheeler's[16] visionary concept of quantum foam-a fluctuating discrete 

spacetime at the Planck scale foundational supports to the framework. Fotini Markopoulou's[17] 

Quantum Graphity model describes spacetime as a dynamical quantum network. David 

Finkelstein,[18] a pioneer in discrete spacetime physics, proposed that time and space emerge from 

algebraic operations on fundamental quantum units, directly prefiguring modern quantum gravity 

models. Wayne C. Myrvold's[19] seminal work to the philosophical foundations of thermodynamics 

have significantly deepened our understanding of its role as a fundamental driver of the universe. 

Recently, I noticed that Perez Felipe Sergio's[20] might have earlier recognized how the compression 

of space by massive objects leads to external stretching. Ali H. Chamseddine,Viatcheslav 

Mukhanov[21] develop a discrete differential geometry framework, where spacetime curvature and 

connections emerge from elementary Planck-scale cells, bridging discrete and continuous spacetime. 

Dmitry Chelkak, Alexander Glazman, Stanislav Smirnov [22]developed a discrete version of the 

stress-energy tensor for lattice models, rigorously connecting it to continuum field theory. A precision 

measurement of the positron magnetic moment, currently underway by the Fan-Myers-Sukra-

Gabrielse collaboration [23], could test two key hypotheses of the SEQ framework: (1) the fixed 

chirality of SEQ ground-state spin, and (2) the spatially symmetric SEQ structure of charged leptons 

as proposed herein. Manoelito M. de Souza[24]presents a rigorous theoretical framework for discrete 

scalar fields in spacetime. The diagrams in this work were created using the free online drawing tool 

provided by JGraph [25] 

I recently discovered through search engines that Gudrun Kalmbach H.E. (2021) [26] and C. G. 

Sim (2021)[27] reported the relationship between gravity and color charge interactions in their 

respective papers before me, although our theoretical frameworks differ fundamentally. This work 

builds upon Wolfram’s foundational insight[28] that simple computational rules can give rise to 

complex emergent behavior. Usha Raut had pointed out the connection between QCD and gravity in 

the paper[30] in 2023. Recently, I found that the idea of mass as a compressed state of space was 

previously explored by Ethan Richards[31], who presented this concept earlier than my own 

contribution. The latest experiment by Holger F. Hofmann's team has verified that photons physically 

exist in multiple wave paths during the double-slit experiment[32], I believe this experiment is of 

great significance, as it verifies the simultaneous existence of multiple equivalent paths of least action. 

Maxwell's vortex model provided significant inspiration for the electromagnetic field physical picture 

under the SEQ framework in Chapter 14.[33] 
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18. Appendix A:  

A.1 Speculative Diagram of Proton's Internal Structure with Quarks and Gluons.  

 

Diagram.2:Speculative Diagram of Proton's Internal Structure with Quarks and Gluons. Online Draw tool[25]. 
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