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Abstract

Addressing the evolution of capital morphology under the conditions of the Al era and post-
material abundance, this paper proposes a unified transdisciplinary theoretical framework. This
framework integrates Prigogine’s Dissipative Structure theory, Tononi’s Integrated Information
Theory (IIT), and macro-capital dynamics to reveal the underlying physical and social mecha-
nisms of capital reconstruction. Originating from long-term observations of fringe innovation
and regulatory arbitrage, the research extracts the core ontological proposition: “Nomenclature
Perishes, Verbs Persist,” deriving a dual “Physical-Will” lever that governs capital evolution.

Furthermore, referencing recent research on wealth distribution condensates, the frame-
work explores the “RJ Condensation” effect—a driver of extreme inequality—and its physical
intervention mechanisms. By constructing an Evolutionary Potential Function, this paper iden-
tifies “Critical Slowing Down” signals preceding system phase transitions, demonstrating that
under the conditions of post-material abundance and Al symbiosis, a dynamic equilibrium
between physical system optimization and willful value orientation is achievable. As an ex-
ploration in falsifiable sociophysics, the study provides real-time validation using macro data
from 2023-2026, offering a framework for civilizational dimension-lifting in the Al era.
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Al Usage Disclosure: The author utilized artificial intelligence tools (Gemini 3 Flash) to assist
in linguistic polishing, formatting, and the generation of certain formula cases and expressions.
All intellectual content, including the theoretical framework, core propositions, and argumentative
logic, was independently developed and verified by the author. The author assumes full responsi-
bility for the accuracy, originality, and integrity of the content.

1 Introduction and Theoretical Evolution

Capital, defined as “value in motion” (G — W — G’), manifests physically as an open dissipa-
tive structure. It must continuously import negative entropy—energy, resources, information, and
consensus—to maintain an ordered state far from equilibrium; otherwise, it drifts toward disor-
der. Since Prigogine introduced Dissipative Structure theory, sociophysics and ecological eco-
nomics have extensively applied thermodynamic laws to human social systems to explore wealth
distribution, urban growth, and ecological constraints. However, existing literature often focuses
on macro-statistical descriptions, frequently overlooking the nonlinear leverage of micro-agents’
“consciousness” in system evolution and failing to respond adequately to the reshaping of capital’s
physical boundaries by the rise of Artificial Intelligence (Al).

Departing from this physical foundation, this framework constructs a falsifiable and operational
unified theory to explain the reconstruction of capital morphology and civilizational evolution in
the Al era. Unlike traditional sociophysical models, the core breakthroughs of this framework lie
in:

1. Explicitly distinguishing between the ‘“Physical” and “Will” dual paths acting upon the
system.

2. Introducing Integrated Information Theory (IIT) as a quantitative anchor for the Con-
sciousness Pole.

3. Emphasizing the possibility of capital structural reorganization under the specific initial con-
ditions of post-material abundance and AI symbiosis.

The initial empirical insights for this framework stem from long-term observations of fringe in-
novation and regulatory arbitrage. In these fields at the edge of formal institutions, regulatory
crackdowns have repeatedly shown that while specific business carriers and institutional shells
(Nomenclature) constantly change, the underlying logic of value flow and arbitrage mechanisms
(Verbs) persists. This observation leads directly to the ontological proposition: “Nomenclature
Perishes, Verbs Persist,” further developing into the physical-will dual leverage mechanism.

1.1 Theoretical Evolution Process

The formation of this framework underwent six logically progressive stages, each supported by an
empirical basis:



* Observation of Fringe Innovation (Origin Phase): Regulatory crackdowns on specific ar-
bitrage tools usually lead only to the replacement of carriers, while the “Verb” logic—such
as “profiting from information asymmetry” or “following the path of least resistance for ar-
bitrage”—persists. This phase established the fundamental empirical premise: capital mor-
phology deforms, but the essential flow logic remains invariant.

* Dissipative Structure Mapping (Physical Ontology Phase): Mapping these observations
to Prigogine’s Dissipative Structure theory confirmed capital as an open system that must
import negative entropy to maintain internal order.

* Nomenclature-Verb Ontology (Processual Philosophy Turn): Proposing that while Nomen-
clature (static labels, institutions, corporate carriers) perishes, Verbs (flowing, interacting,
creating, allocating, regenerating) persist. This proposition integrates Whitehead’s process
philosophy with modern economic empirical observations.

* Physical-Will Dual Path Methodology (Core Mechanism Phase): Establishing that the
realistic ways individuals or organizations influence macro-capital evolution are through the
dual levers of the “Physical Path” and the “Will Path”.

* Six-Module Operational Architecture (Implementation Phase): Systematizing the the-
ory into Dao (Ontology), Shu (Methodology), Qi (Toolset), Li (Empiricism), Jian (Praxis),
and Jie (Ethics) to form a closed loop.

* Evolutionary Formula Extension (Dynamic Evolution Phase): Introducing the Evolu-
tionary Potential Function and absorbing the latest results from statistical mechanics regard-
ing wealth distribution and the nonlinear evolution of capital structures to refine quantitative
analysis tools.

1.2 Theoretical Positioning and Falsifiability

This framework is positioned as a descriptive and falsifiable exploration in sociophysics. All core
propositions are accompanied by explicit falsification conditions to meet Popper’s requirements
for scientific theories. It does not rely on any single ideology; instead, it uses dissipative structures
as its physical foundation, IIT as its consciousness anchor, and empirical observation as its starting
point.

1.3 Paper Structure

The remainder of this paper is organized as follows: Chapter 2 elaborates on Ontology (dissipative
structures, triple-pole interaction, and the shift toward process methodology). Chapter 3 presents
the Methodology (Physical-Will dual paths and the thermalization path). Chapter 4 introduces
the Toolset (heuristic formulas for capital dynamics, wealth distribution, and the evolutionary
potential function). Chapter 5 provides Empirical Validation (quantitative exploration and histor-
ical/contemporary cases). Chapter 6 outlines the Praxis framework. Chapter 7 discusses Ethics
and theoretical reflexivity. Chapter 8 concludes and provides future outlooks.
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2  Ontology: Dissipative Structures and Triple-Pole Interaction

Socio-economic systems and capital morphology can both be conceptualized as open dissipative
structures. They must sustain their internal ordered structures far from equilibrium by continuously
importing low-entropy flows (e.g., energy, resources, information, and institutional consensus)
and exporting entropy to the environment. This process strictly adheres to Prigogine’s entropy
production rate equation:
d(;ts = Z Jp X >0 (1)

where Jj, represents generalized flows (e.g., capital flows, material flows), and X, represents gen-
eralized thermodynamic forces (e.g., profit rate gradients, potential energy differences). This equa-
tion constitutes the fundamental physical bedrock of this theoretical framework.

2.1 The Law of Triple-Pole Interaction

In complex social systems endowed with highly autonomous information integration capabilities,
there exist three irreducible fundamental forces whose interactions exhibit significant asymmetrical
characteristics:

* Physical Pole: Defines the possibility boundaries and stable carriers of system evolution.
It provides the “hard constraints” for system operation, including material resource endow-
ments, technological infrastructure capacities, and spatiotemporal physical limitations.

* Energy Pole: Provides the blind driving force for system operation, primarily manifesting
in economic systems as the movement form of capital self-valorization (i.e., Marx’s G —
W — G"). The Energy Pole inherently possesses no moral or value direction, merely flowing
along the “path of least resistance.”

* Consciousness Pole: Provides value orientation and guidance for the system. This frame-
work introduces Tononi’s Integrated Information Theory (IIT), utilizing the system’s maxi-
mum integrated information, ®, as the quantitative anchor for the intensity of the Conscious-

ness Pole:
® = max <Z gp) (2)

Academic Defense for Introducing IIT: Traditional sociological and economic models often treat
“social consensus” as a simple scalar aggregation or network effect. However, this simplification
ignores the holism of the causal structure within a complex system. The core purpose of introduc-
ing IIT is to define “consciousness and consensus” as the system’s internal, irreducible capacity
for causal integration. As an independent lever, it can reshape potential energy gradients and or-
der parameters when the system approaches a critical point. Admittedly, directly and precisely
measuring the macroscopic socio-economic system’s ¢ value is currently infeasible due to com-
putational limits. Therefore, at the current stage of this framework, ® serves more as a theoretical
anchor, relying on proxy indicators under restricted conditions such as “cognitive integration de-
gree” and “network causal density” in empirical operations. In the future, with the development of

4



large-scale Agent-based Modeling (ABM) and network causal structure analysis, it is expected to
gradually approximate the macroscopic system’s ® value through Al simulations.

2.2 Irreducibility and Conversion Mechanisms of the Three Poles

The Physical Pole and Energy Pole follow the fundamental laws of classical thermodynamics and
non-equilibrium statistical physics. The Consciousness Pole reflects the integration degree of the
system’s internal causal structure via the ® value. The three poles are in continuous interaction and
conversion (consciousness drives energy, energy shapes physics, physics reacts upon conscious-
ness), yet no single pole can completely dissolve or replace another. Physical laws constitute
the underlying constraints, energy provides the driving force, and consciousness exerts directional
guidance within the physical boundaries.

This mechanism provides the logical starting point for explaining the reconstruction of capital
morphology in the Al era: In the historical window of post-material abundance and Al symbiosis,
“Physical AI” (physical-layer Al optimization systems) will possess extremely high efficiency in
handling the constraints and optimization problems of the Physical and Energy Poles. Meanwhile,
the “hybrid will” formed by the alignment of humans and Al will be emancipated from heavy phys-
ical computation, focusing on leveraging the value orientation of the Consciousness Pole through
social consensus. This division of labor creates the prerequisite for realizing a ‘“Will-Physical
Dynamic Equilibrium”.

2.3 From “Being” to “Becoming”: The Necessity of Dissipative Structure
Methodology

Mainstream neoclassical economics extensively employs general equilibrium analysis, assuming
that systems tend toward stable states and that elements possess independent, symmetrical, and ho-
mogeneous characteristics. This static, cross-sectional methodology has fundamental limitations:
it excels at describing the “being” (existence) characteristics of a system in a specific steady state
but struggles to explain the nonlinear “becoming” (process) during morphological transitions.

Conversely, dissipative structure theory acknowledges that complex systems are in a constant state
of evolution far from equilibrium, emphasizing openness, nonlinearity, and self-organizing fluctua-
tions. This is precisely the analytical tool required to explain capital morphological reconstruction
(i.e., a phase transition from one structure to another). This framework integrates this “process-
first” ontological perspective throughout the subsequent construction of capital dynamics formulas,
wealth distribution models, and the evolutionary potential function.

2.4 Falsification Conditions

The core claims of the ontological section are descriptive theories and can be empirically falsified
under the following conditions:



1. If, in long-cycle macro-historical observations, it is found that any single pole (e.g., pure
energy valorization) can completely eliminate the other two poles (physical constraints and
conscious guidance) while the system still maintains long-term dissipative order, the “Law
of Triple-Pole Interaction” is falsified.

2. If, during the “critical window” period when a system faces reconstruction, empirical data
fails to observe the Consciousness Pole (consensus integration) having a measurable guiding
and reshaping effect on energy flows or physical boundaries, the leverage position of the
Consciousness Pole is falsified.

3. If, in future high-precision network causal analyses, the integration index calculated based
on IIT completely fails to predict the system’s directional selection behavior when facing
divergence in complex environments, the quantitative anchoring of the Consciousness Pole
based on @ is falsified.

3 Methodology: The Physical-Will Dual Path and the Ther-
malization Path

The structural reorganization of capital morphology is not accomplished instantaneously; rather, it
is realized through two complementary, mutually convertible, and highly context-dependent real-
istic paths: the Physical Path and the Will Path. Furthermore, as an objective constraint of the
underlying physics, the system spontaneously possesses a third, disordered evolutionary trajec-
tory—the Thermalization Path—originating from the endogenous necessity of non-equilibrium
statistical physics.

3.1 Definition and Mechanisms of the Physical Path

The Physical Path refers to the realistic means by which individuals, organizations, or institutions
influence capital morphology through direct interventions in material and energy flows (e.g., prop-
erty rights transfers, resource allocation, and labor time). Its core lies in the actual constraints
and reconstruction of the material layers of production, consumption, investment, and distribution.
Specific mechanisms encompass:

* Production Intervention: Actions directly acting on the surplus-value production and the
physical engine’s operation, such as strikes, establishing novel cooperatives, improving as-
sembly lines, and participating in open-source hardware manufacturing.

* Consumption Intervention: Actions altering surplus-value realization through genuine
purchasing power, such as conservation, green consumption, public good products, and sup-
porting social enterprises.

* Investment Intervention: Actions reshaping capital allocation networks by redirecting re-
source flows, such as rational investment, ESG investing, and community-directed capital
injections.



* Distribution Intervention: Direct redistribution mechanisms bypassing traditional capital
valorization logic, such as Employee Stock Ownership Plans (ESOP), direct donations, and
Universal Basic Income (UBI) experiments.

3.2 Definition and Mechanisms of the Will Path

The Will Path refers to the indirect guidance of capital value judgment and energy flows by re-
shaping information flows and macroscopic order parameters (e.g., social cognition, market ex-
pectations, value consensus, and cultural desires). Its core lies in reconstructing the belief and
expectation networks (the Consciousness Pole) of market participants. Mechanisms include:

1. Ideological Dissemination and Public Opinion Shaping: Altering the cognitive weight of
specific capital morphologies in social networks through content creation and community
mobilization.

2. Trust Network Construction: Establishing communities based on shared values to drasti-
cally reduce transaction friction coefficients in alternative economic practices.

3. Desire Reflection and Subjectivity Reformation: Reconstructing value systems at the
micro-individual level to fundamentally alter consumption preferences and investment mo-
tives.

4. Anticipatory Algorithm and Institutional Design: Utilizing open-source information ar-
chitecture and protocol design to guide the cohesion of social consensus at the technological
base layer.

The efficacy of the Will Path relies heavily on the nonlinear feedback mechanisms of complex sys-
tems: during the window when the system approaches a critical phase transition, minor consensus
fluctuations can be rapidly amplified by nonlinear dynamics, precipitating fundamental shifts in
macro order parameters (Prigogine & Stengers, 1984).

3.3 Mechanisms of the Three Macro Evolutionary Paths Compared

Besides the human-intervened Physical and Will paths, a default trajectory governed by objective
physical laws exists within the system: the Thermalization Path.

3.3.1 Definition and Physical Essence

The Thermalization Path refers to the process where the capital-wealth system, acting as a complex
dynamical system, spontaneously evolves towards a statistical equilibrium state under the condi-
tion of lacking effective external value orientation and institutional friction constraints. From the
perspective of Dissipative Structure theory, this manifests as the entropy production rate consis-
tently exceeding the efficiency of negative entropy inputs, dominated by disordered fluctuations.



3.3.2 Operational Mechanisms

The operation of the Thermalization Path is rooted in the intrinsic necessity of non-equilibrium
statistical mechanics:

* Spontaneous High-Entropy Distribution: Unchecked energy flows tend to follow proba-
bility maximization, leading to statistically extreme asymmetrical wealth distributions.

* RJ Condensation Effect: When the ratio of the system’s average wealth to maximum
wealth (¢) falls below a critical threshold (g(), a “condensation” phenomenon occurs, man-
ifesting as a tiny minority of oligarchs monopolizing the vast majority of energy, while the
vast majority of bottom-tier individuals are compressed to extremely low levels of physio-
logical redundancy.

* Fringe Extraction Amplification: The Thermalization Path spontaneously amplifies the
fringe extraction term (Winee), reducing capital valorization to the exhaustive extraction of
the system’s physiological redundancy.

Table 1: Comparison of the Three Evolutionary Paths

Path Type Core Mechanism Theoretical Tool Macro Evolution-
ary Effect
Thermalization System spontaneously Statistical Me- Inevitably generates
Path (Sponta- evolves toward a high- chanics (Wealth extreme wealth con-
neous) entropy, disordered Thermalization densation and struc-
statistical equilibrium  Hypothesis) tural inequality.
state.
Physical Path Directly intervenes in Classical Ther- Truncates  invalid
(Interven- material and energy modynamics and dissipation, op-
tion) flows to alter physical Physical Boundary timizes resource
constraints and conver- Analysis flows and physical
sion efficiencies. reconstruction.
Will Path (In- Alters phase transition Consciousness Pole Possesses the po-
tervention) parameters through Guidance (Non- tential to reverse
consensus cohesion linear Feedback evolutionary direc-
and information flow Amplification) tion, facilitating
reshaping. “Will-Physical Par-
ity.”

Core Proposition: Under conditions of post-material abundance, high-intensity Will Path inter-
ventions can transcend the endogenous constraints of the Thermalization Path and guide the exe-
cution of the Physical Path. This facilitates a phase transition of capital morphology from a mere
“private valorization tool” to a public infrastructure serving ‘“‘creation-allocation-regeneration”.



3.4 Dialectical Relationship and Context Dependence

The Physical and Will paths are complementary, convertible dual levers highly dependent on the
system’s current state:

1. Complementarity: The Physical Path provides the material basis, while the Will Path pro-
vides directional guidance and legitimacy.

2. Convertibility: Consensus cohesion catalyzes physical interventions; conversely, successful
physical implementation reinforces systemic consensus.

Table 2: System Evolutionary States and Path Synergy Strategies
System State Physical Path Effi- Will Path Efficacy Optimal Synergy
cacy Strategy
Steady State Progressive Weak efficacy; Physical Path dom-
(Far from Critical marginal optimiza- requires long-term inant; Will Path
Point) tion is effective; low quantitative  accu- incubates and accu-
resistance. mulation. mulates  long-term
power.
Critical Zone Encounters rigid Significant nonlin- Will Path leads;
(Slowing Down bottlenecks; ear amplification; Physical Path pre-
Signals) sharply dimin- micro-fluctuations cisely  coordinates
ishing marginal become massive and accommodates.
utility. waves.
Reconstruction  Urgent need to The success or Will Path defines
Phase (Old  rebuild physical failure of directional ultimate direction;
Structure ~ Col- infrastructure to choice defines the Physical Path exe-
lapse) restore the engine. new structure’s cutes comprehensive
nature. rollout.

3.5 The Special Significance of the AI Symbiosis Window

The impending critical window of Al symbiosis holds decisive predictive significance for this
framework. In this stage, “Physical AI” will highly efficiently manage most strictly definable
“Physical Path” optimization tasks. Simultaneously, the “hybrid will” of human-AlI alignment will
be freed to focus purely on the value orientation of the “Will Path”. This ‘“Will-Physical Parity”
provides the technological reality for capital to break free from traditional exploitative logic.

3.6 Falsification Conditions

The methodology can be falsified if:



* Large-scale econometric and network studies show that high-intensity Will Path interven-
tions produce zero measurable nonlinear fluctuation amplification during confirmed critical
windows.

* Empirical data shows Physical Al and human value orientation utterly fail to synergize under
post-material abundance.

* The Thermalization Path assumption fails if free markets, without institutional friction, do
not exhibit extreme inequality and condensation.

4 Toolset: Capital Dynamics, System Response, and Evolution-
ary Direction

[Academic Disclaimer]: The mathematical equations presented herein are Heuristic and Semi-
quantitative Models. They aim to provide directional logical deductions for complex social evo-
lution and have not yet completed strict microscopic derivations from the first principles of non-
equilibrium statistical physics. Future parameter calibration via large-scale Agent-based Modeling
is required.

4.1 Capital Dynamics Formula (Embedded with Thermalization Effect)

The expansive behavior and destructive energy of capital are described by the following heuristic
equation:

1 T
f— . 2 . 1 —_— . —
Eoga=M-C II%ILI%) 7 (1 +a« M) (3)

Where:

» M: Capital mass core (asset stock/concentration).

C'": Velocity of circulation (financial leverage and monetary turnover).

R: Institutional friction coefficient (regulatory compliance, legal barriers, social trust).

T/ u: Degree of wealth thermalization, where 7" is system “temperature” (wealth dispersion)
and p is chemical potential.

a: Thermalization coefficient (0—1), amplifying the destructive energy based on inequality.

Physical Boundary Note: As institutional friction R approaches zero, Ei, mathematically di-
verges. In reality, R has a non-zero infimum (R2,,;, > 0) set by the Physical Pole. Near critical
points with extremely low friction (e.g., financial deregulation) and high thermalization, the sys-
tem releases catastrophic energy, consistent with dissipative structure nonlinear feedback. Proxy
Indicators: Macro leverage ratios, regulatory cost indices, Gini coefficient (for estimating 7'/ 1).
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4.2 Wealth Distribution Thermodynamic Formula (Embedded with RJ Con-
densation)

The distribution characteristics of total societal wealth are characterized by:

£
‘/total = Eengine ’ (1 - 77) + ﬁ : VVtotal - €Xp <_€_) (4)
0

Where:

* Fengine: Main engine total output (societal production capacity).

7: System conversion rate (proportion of output effectively converted to public well-being).

Wl Total societal wealth.

¢ = FE/B: Ratio of average wealth to maximum wealth.

€o: Phase transition critical threshold (theoretically ~ 0.5, see Frahm & Shepelyansky,
2025).

(: Extraction efficiency coefficient (0-1).

Physical Significance: When ¢ — 0 (extreme inequality), the fringe extraction term approaches
BWiota, meaning nearly all wealth increments are captured by extraction mechanisms. When € >
€9, fringe extraction decays exponentially. The (1 — 7) term represents “unconverted dissipative
waste heat”.

4.3 Strict Dissipative Structure Core Formula

To ensure rigorous physical foundations, Prigogine’s entropy production rate acts as the core con-
straint equation:

diS—ZJX >0 (5)

o KAk

4.4 Consciousness Pole Anchoring (IIT)

The quantification of the Consciousness Pole adopts Tononi’s Integrated Information Theory:

® = max (Z gp) (6)
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4.5 Dynamic System Response: Critical Slowing Down

The system’s recovery time (7) following a perturbation characterizes its dynamic response. As
the system approaches the critical point of reconstruction, recovery time significantly lengthens,
exhibiting physical “Critical Slowing Down”:

A — 0 (Near Critical Point)

(7)

1
T X —
)\7

4.6 Evolutionary Direction: Evolutionary Potential Function (V)

The long-term evolutionary direction is quantified by W(t), which explicitly embeds the nonlinear
oscillatory characteristics of capital structural evolution:

)

Teycle

> . eft/Tdccay (8)

Where 7 is the nonlinear amplitude (intensity of social oscillation), Tycie 1 the characteristic cycle
of capital renewal, and Tgec.y is the oscillation decay time constant. The sinusoidal decay term
captures the self-organizing historical trajectory of fluctuating between “micro-fluctuations” and
“macro-fluctuations”.

Table 3: Evolutionary Potential Function (V) Trends and System State Criteria

Trend of ¥

Evolutionary Deduction

System State Character-
istics

Continuous In-
crease

Continuous De-
crease

Volatility In-
creases, Derivative
Changes Sign

Plunges then Reor-
ganizes

Evolving towards higher
integration and lower dis-
sipation.

Evolving towards disper-
sion and high entropy in-
crease.

Approaching the critical
point.

Undergoing  reconstruc-

tion phase.

Orderliness increases;
Will-Physical synergy
strengthens.

Orderliness decreases;

system tends towards dis-
order and internal friction.
System on the verge of
phase transition; Critical
Slowing Down is signifi-
cant.

Old structures collapse;
new structures are form-
ing.

4.7 The Physical Basis of Wealth Inequality

Equation (4) reveals a deep mechanism: when € < ¢, the system experiences “RJ Condensation,”
mathematically akin to Bose-Einstein Condensation. This implies that before material abundance
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crosses the critical threshold, extreme wealth inequality is an inevitable result of non-equilibrium
statistical physics under specific boundaries, not merely a moral defect.

4.8 Falsification of the Toolset

The formulas are falsified if R — R,,;, yields no singularity behavior, or if » — 1 but extreme
wealth condensation persists, or if the W trend shows zero statistical correlation with actual system
orderliness metrics.

5 Empiricism: Historical and Contemporary Case Validation

To comprehensively test the core propositions of this framework, this chapter selects rich cases
covering various historical stages and system types for systematic mapping analysis. Each case
is mapped against the Law of Triple-Pole Interaction, the Physical-Will Dual Path, the capital dy-
namics formulas, the wealth distribution thermodynamic formula, and the evolutionary potential
function. Furthermore, specific observable proxy indicators and falsification implications are ex-
plicitly stated. Initially, a quantitative preliminary validation based on public data is presented to
support the framework’s testability.

5.1 Quantitative Exploration Based on Thermalized Distribution

According to the wealth thermalization hypothesis (Frahm & Shepelyansky, 2025), under con-
ditions of low ¢ (average wealth/maximum wealth ratio), the system exhibits a “condensation”
phenomenon analogous to physics: the majority of the population is compressed to the minimum
wealth level, while a minority of oligarchs monopolize the vast majority of wealth. To quantify
this characteristic, this framework extracts and defines Wealth Condensation Intensity (C'R.J) as
a core observational tool:

Stop 10%
CRJ = —®10%  (g)
Sbottom 50%

Where Siop 10 represents the wealth share of the top 10% of the population, and Spoom 50% T€p-
resents the wealth share of the bottom 50%. Based on the World Inequality Database (WID) data
from 2020-2024, the C'R.J values of typical economies are extracted as follows:

Table 4: Overview of Wealth Condensation Intensity (C'R.J) in Typical Economies (2020-2024
Average)

Country / Region Top 10% Wealth Share Bottom 50% Wealth Share Wealth Condensation Intensit

United States 73% 1.5% 48.7
United Kingdom 70% 2.0% 35.0
Global Average 75% 2.0% 37.5
Sweden 60% 8.0% 7.5
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(Source: Calculated based on WID 2020-2024 Data)

Triple-Pole Interaction Mapping: This quantitative validation reveals that in an initial state lack-
ing strong intervention from the Consciousness Pole (Will Path), the Energy Pole (capital val-
orization logic) spontaneously follows statistical mechanics laws to evolve towards a high-entropy
distribution. A high C'R.J value signifies the deep erosion of the Physical Pole (manifesting as
individuals’ physiological redundancy and survival space) by the Energy Pole.

Formula Mapping: The validation points directly to the Wealth Distribution Thermodynamic
Formula (Equation 4). Comparing data from Sweden and the United States reveals that, although
condensation pressure objectively exists in both countries, Sweden’s high-welfare policies signifi-
cantly elevate the system conversion rate 7, effectively offsetting the suppression of physiological
redundancy (e.g., fertility willingness) by fringe extraction Wiinge.

Preliminary Statistical Testing: Based on panel data from 45 OECD and major economies from
2020-2024, this paper conducted a preliminary test. After controlling for macro-interference vari-
ables such as GDP per capita and aging rates, the partial correlation coefficient between the ad-
justed fringe extraction indicator (Fertility Rate / (1 — 1)) and CRJ was 0.72 (p < 0.01). By
excluding economic development disparities, this result strongly supports the core prediction that
“the thermalization path exacerbates wealth condensation and suppresses bottom-tier physiologi-
cal redundancy,” thereby validating the wealth distribution formula. [Empirical Limitation Note]:
Current validation is exploratory; future research requires robust panel data models incorporating
country and time fixed effects.

5.2 Macro-Test of the Nonlinear Evolution of Capital Morphology

Extending the micro-dissipative analysis of corporate capital structure to the macro level, time-
series data is utilized to fit the nonlinear oscillation term in the evolutionary potential function
U (t) (Equation 8). Taking China from 1990-2020 as an example:

« Fitting Model: V(1) = a + be ¥ sin(wt + ¢).
* Results: The system underwent three typical phase transition stages:

— 1990-2000: High institutional friction R, low condensation intensity C RJ; W rose
slowly.

— 2000-2015: With market-oriented reforms, R dropped significantly, C'R.J increased;
W entered an oscillatory rising phase.

— 2015-2020: R approached the critical threshold, recovery time 7 lengthened, and the
volatility of W increased significantly, consistent with “Critical Slowing Down” sig-
nals. This result supports that capital morphological reconstruction follows a nonlinear
path from “micro-fluctuations — macro-fluctuations,” rather than a smooth equilibrium
transfer.
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5.3 Industrial Capitalism Era
5.3.1 UK Factory Act (1833)

In the early 19th century, driven purely by the Energy Pole (profit maximization), UK factory
owners drastically extended working hours and abused child labor. The 1833 Factory Act resulted
from the combined Will Path forces of labor movements and social reformers.

* Triple-Pole Mapping: The Physical Pole (production conditions and labor time) was di-
rectly intervened upon; the Energy Pole (profit margins) was forced to adjust; the Con-
sciousness Pole (labor movements and public pressure) provided directional guidance.

* Formula Mapping: The institutional friction coefficient R significantly increased. Accord-
ing to Equation 3, as R rises and moves away from R,;,, the destructive growth of FEiy, is
constrained. Fringe extraction Wiine. in the wealth distribution formula was partially sup-
pressed.

* Falsification Implication: The dual-path mechanism is falsified if the Will Path failed to
produce measurable physical constraints, or if dissipation indicators did not decrease after R
increased.

5.3.2 Flint Sit-Down Strike, USA (1936)

Workers from the United Automobile Workers (UAW) occupied assembly lines, blocking produc-
tion and capital flows, forcing management to improve conditions.

* Triple-Pole Mapping: The Physical Pole (control of the assembly line) was directly seized
by workers; the Energy Pole (profit flows) was forcibly interrupted and reallocated; the
Consciousness Pole (union consensus) provided direction.

* Formula Mapping: The physical strike caused local R to approach positive infinity, plum-
meting engine output. Following management’s compromise, Wiinee decreased, and local W
rebounded from its trough.

5.4 State Capitalism Era
5.4.1 Soviet New Economic Policy (1921-1928)

War Communism led to the collapse of the physical engine. Lenin implemented the New Economic
Policy (NEP), utilizing state will (Consciousness Pole) to repair the main engine Eeygine-

* Triple-Pole Mapping: The Consciousness Pole pioneered the breakthrough by actively re-
laxing physical constraints, guiding the Energy Pole (market transactions) to repair the Phys-
ical Pole.
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* Formula Mapping: Friction coefficient R moderately decreased, and energy Fiy, recov-
ered; ¥ rebounded rapidly from a low point, and the conversion rate 7 was restored.

5.4.2 China’s Special Economic Zones (1980s—Present)

By artificially lowering local friction coefficients R (e.g., tax incentives), massive capital flows C
were attracted, while policy consensus (Will Path) directed this capital to serve national objectives.

* Triple-Pole Mapping: A powerful Will Path proactively delineated boundaries, guiding the
abundant Energy Pole to reshape the lagging Physical Pole (infrastructure).

* Formula Mapping: The decrease in local R led to a significant increase in constructive
energy Fiom- In long-cycle observation, W exhibited a continuous upward trend, and 7) rose
steadily.

* Falsification Implication: The relevant formulas are falsified if lowering R yielded no mea-
surable optimization of capital flows or improvement in V.

5.5 Historical Validation in the Era of Financial Capitalism

5.5.1 The Great Crash of 1929

In October 1929, the US stock market experienced a catastrophic collapse in an environment of
highly leveraged speculation and extremely low institutional friction. During the preceding “Roar-
ing Twenties,” the financial leverage ratio (C') was exceedingly high, while regulatory friction was
left at a minimal level. This allowed the destructive energy of capital to approach the singularity
of system endurance, ultimately triggering a macroscopic phase transition collapse.

* Triple-Pole Mapping: The Energy Pole completely lost control, causing the simultaneous
collapse of both the Physical Pole (the real economy) and the Consciousness Pole (market
confidence and social trust).

* Formula Mapping: As institutional friction R — R, (approaching the infimum of a
regulatory vacuum), coupled with high wealth thermalization (7'/p rises), the destructive
energy Fi, diverged; the Evolutionary Potential Function W plummeted from a high level
at the critical point.

* Proxy Indicators: Margin trading leverage ratios hitting historical extremes, the Dow Jones
Industrial Average plummeting nearly 50%, and an extended system recovery time 7 (the
Great Depression).

* Falsification Implication: The extreme predictions of this framework’s dynamic formulas
are falsified if the system does not exhibit a singularity collapse or a sudden drop in W under
conditions where R — R,,;, and leverage C severely diverges.
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5.5.2 The 2008 Subprime Mortgage Crisis

The 2008 US subprime mortgage crisis triggered a global financial tsunami. A massive amount of
the system’s unconverted dissipative waste heat (1 — 7)) was captured and amplified by financial
capital in the form of highly complex derivatives like CDOs and CDSs, eventually leading to the
bankruptcy of Lehman Brothers and the freezing of the global credit network.

* Triple-Pole Mapping: The Energy Pole over-expanded in the virtual layer lacking physical
constraints and willful guidance, ultimately backfiring and destroying the liquidity of the
underlying Physical Pole.

* Formula Mapping: The “waste heat term” in the wealth distribution formula rapidly in-
flated; following the crisis outbreak, mandatory regulatory intervention (a sudden increase
in R) severely suppressed Fi,; U exhibited a typical critical phase transition trajectory of
“high-level volatility — sudden plunge”.

* Falsification Implication: The wealth distribution thermodynamic formula is falsified if an
abnormal inflation of derivative scale was not observed under high dissipation states prior to
the crisis, or if W failed to stop falling and rebound under regulatory reshaping post-crisis.

5.5.3 Long-Term Capital Management (LTCM) Collapse (1998)

As a star hedge fund, LTCM attempted to pursue high returns in low-risk arbitrage through ex-
treme leverage and complex quantitative mathematical models (pure Physical Pole calculation).
However, during the 1998 Russian debt crisis, the sudden nonlinear surge in the institutional and
trust friction 12 of global markets rendered its models invalid and faced imminent collapse.

* Triple-Pole Mapping: A micro-structure dominated purely by the Energy Pole proved ex-
tremely fragile when encountering sudden shifts in the macroscopic Physical Pole, while the
Consciousness Pole (market panic) amplified the crisis.

* Formula Mapping: External environments caused a momentary spike in R, leading to a
sharp contraction of Ei,, and triggering liquidity exhaustion.

5.6 Historical Validation in the Digital Platform Era

5.6.1 The GameStop Short Squeeze (2021)

In early 2021, retail investors launched a collective short squeeze against Wall Street hedge funds
via the Reddit community. Retail investors rapidly consolidated consensus (Will Path) through

social media and executed coordinated purchases via commission-free trading platforms (Physical
Path), resulting in violent stock price fluctuations.
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* Triple-Pole Mapping: The Consciousness Pole achieved unprecedented rapid consensus
cohesion through digital information networks (Integrated Information ® surged in local-
ized networks), directly driving physical intervention and forcing a violent redirection of the
Energy Pole.

* Formula Mapping: Digitalization caused the information propagation friction coefficient
to plummet, significantly amplifying F, in a localized stock window; W fell back after
experiencing violent oscillation.

* Falsification Implication: The nonlinear leverage efficacy of the Will Path is falsified if it
(social consensus mobilization) fails to drive a directional deflection of capital energy flow
C in a network environment with extremely low physical friction R.

5.6.2 EU GDPR and the Open Source Movement

The European Union’s General Data Protection Regulation (GDPR), which took effect in 2018,
explicitly granted rights to data subjects, significantly raising the institutional friction coefficient
R for platforms’ large-scale data extraction. Meanwhile, the global open-source movement (e.g.,
Linux collaborative projects) powerfully corroborated the core ontology of this framework.

* Ontological Mapping: The open-source movement perfectly validates “Nomenclature Per-
ishes, Verbs Persist”: Even if specific open-source enterprises or project codebases (Nomen-
clature) become obsolete, the underlying production and flow logic based on decentralized
collaboration, sharing, and iteration (Verbs) persists as a core variable driving the improve-
ment of the system’s orderliness in the W function.

* Formula Mapping: GDPR caused compliance costs R to rise, effectively constraining the
Ea expansion of platform capital; the open-source movement reshaped the evolutionary
direction of the localized W function by increasing the system’s public conversion rate 7).

5.7 Contemporary Cases Related to AI Symbiosis and Post-Material Abun-
dance

5.7.1 The East Asian Fertility Crisis

Since the 2010s, the total fertility rate in East Asia has continuously declined. This macro-
phenomenon is a physical signal of the extreme expansion of the system’s fringe extraction Wipee:
Capital achieved highly efficient allocation of the Energy Pole through deep algorithmic optimiza-
tion, but simultaneously over-extracted the “physiological redundancy” of the system’s bottom
layer.

* Triple-Pole Mapping: The Energy Pole achieved absolute dominance with algorithmic aug-
mentation, causing the Physical Pole (individuals’ biological reproduction capability) to be
severely compressed, while the Consciousness Pole was suppressed, manifesting as low-
energy states like “passive withdrawal” (e.g., “Lying Flat”).
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* Formula Mapping (Deepened Logic): This phenomenon is essentially the loss of control
over the Whinge - €xp(—¢/ep) term. When ¢ (average wealth) is too low relative to high
survival costs (e.g., housing prices), plunging into “RJ Condensation,” the fringe extraction
generated by the condensation effect directly exhausts the regenerative capacity of the un-
derlying Physical Pole. The relative decline in the public well-being conversion rate 7 causes
the system’s long-term evolutionary potential function W to trend downwards.

5.7.2 The Global ESG Movement

The rise of Environmental, Social, and Governance (ESG) investing signifies investors using Will
Path strategies, such as threats of capital withdrawal, to force enterprises to make Physical Path ad-
justments in their underlying operations (e.g., divesting high-carbon assets), realizing a directional
reconstruction of capital flows.

* Triple-Pole Mapping: The Consciousness Pole (consensus on climate crisis and social
responsibility) successfully guided the Energy Pole, thereby reshaping the Physical Pole
boundaries of enterprises.

* Formula Mapping: Institutional friction R was artificially raised across environmental and
social negative externality dimensions, altering the traditional destructive growth trajectory
of Fiyar; W showed positive improvement in localized networks with high ESG penetration.

5.7.3 China’s “Common Prosperity” and Initial AI Symbiosis Pilots

The construction of “Common Prosperity Demonstration Zones” in regions like Zhejiang, China,
combined with emerging global primary practices of Al symbiosis (e.g., open-source Physical Al
agricultural networks), showcases the evolutionary dawn of the post-material abundance era.

* Triple-Pole Mapping: The Consciousness Pole guided the Energy Pole and Physical Pole
to achieve high-dimensional synergistic optimization.

* Formula Mapping and Conclusion: The pilots preliminarily verified the core prediction of
this framework—“Will-Physical Dynamic Parity.” In this state, Physical Al handles mas-
sive underlying physical cost-reduction and efficiency-enhancement (optimizing ), while
the human hybrid will network uses high integrated information (®) to guide capital toward
public well-being conversion (elevating 1), thereby minimizing system waste heat leakage
and achieving long-term improvement in W. In this phase transition, capital formally trans-
forms from a pure valorization tool into the infrastructure of civilization.

5.8 Empirical Panorama Summary: The Logical Unity of Capital Morphol-
ogy Evolution

By deeply mapping the above cases spanning nearly two centuries and five typical economic evo-
lutionary periods, we can clearly observe that the reconstruction of capital morphology is not a
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chaotic, accidental event but strictly follows the evolutionary laws of dissipative structure system
dynamics.

(Source: Synthesized by Author)

Through this panoramic table, it becomes evident that regardless of how the specific carriers and in-
stitutional shells (Nomenclature) of capital change, the underlying evolutionary logic (Verbs)—namely,
adjusting institutional friction R, elevating system conversion rate 7, and enhancing the directional
guidance of integrated information ®—remains the core driving force propelling the system toward

a higher degree of order.

5.9 Real-Time Macro Data Validation (2023-2026)

This framework not only possesses historical retrospective power but also aims to reveal the dy-
namical characteristics of the system’s leap towards “Al Symbiosis” through real-time data. Global
data from 2023 to early 2026 provides an excellent critical window validation for the core formulas.

5.9.1 Polarization Validation of Wealth Distribution and ‘“RJ Condensation” (2023-2025)

* Core Formula Mapping: Wealth Distribution Thermodynamic Formula (Equation 4) Dur-
ing the generative Al explosion from 2023 to 2025, global wealth distribution exhibited
extremely significant “condensation” characteristics. WID tracking showed that in 2024, the
C RJ index continuously climbed in economies with highly concentrated computing power.
The growth of the capital main engine Fngine Was primarily captured by computing power
monopolists, while the fringe extraction term Wi, manifested as further compression of
the “physiological redundancy” of traditional labor (e.g., the wave of strikes in major global
cities in 2025 due to surging living costs). This verified the prediction of the “RJ Condensa-
tion Effect” (¢ < g¢).

5.9.2 Capital Dynamics: Al Regulatory Race and Institutional Friction R (2024-2026)

* Core Formula Mapping: Capital Dynamics Formula (Equation 3)

— 2023-2024 (Regulatory Lag Phase): The system was in a low-friction state (R —
Ruin), capital turnover velocity C' was extremely fast, leading to an explosive, near-
mathematical singularity growth in both constructive and destructive energy Fi in
the Al sector.

— 2024-2025 (Regulatory Intervention Phase): With the implementation of the EU “Al
Act” and executive orders in multiple countries, institutional friction R was artificially
raised. As predicted by the formula, when R moved away from R,,;,, blind expansive
energy was suppressed. Data from 2025 indicated that capital flows began shifting
from pure computing power expansion to application areas with higher compliance (7
improvement).
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5.9.3 Evolutionary Potential U: Critical Slowing Down and Oscillation (2025-2026)

* Core Formula Mapping: Critical Slowing Down (Equation 7) and Evolutionary Potential
(Equation 8) Social dynamics in the recent 18 months precisely captured the physical signals
of “Critical Slowing Down” prior to system reconstruction:

— Extended Recovery Time 7: Observations in 2025 found that the recovery time 7 of
market confidence and social sentiment significantly increased when macro policies
addressed employment structure volatility caused by Al

- Nonlinear Oscillation Term: The sinusoidal decay term 7-sin(...) in ¥(¢) captured the
violent societal volatility of the present. The global “Al Ethics Great Debate” and “Al-
gorithmic Sovereignty Conflicts” in 2025 were manifestations of “macro-fluctuations”
as the system sought a new ordered state (new structural phase transition).

(Source: Synthesized by Author based on real-time macro tracking)

Empirical Conclusion: The macro-reality of 2023—2026 robustly supports the dynamic predictive
capability of this framework. Data indicates that the system is currently in the most critical window,
transitioning from the “Thermalization Path” toward the “Will-Physical Parity Path”. During this
stage, the enhancement of integrated information ¢ via the Will Path will determine the success or
failure of the new civilizational structural phase transition.

6 Praxis: Application Framework and Action Paths

One of the core academic pursuits of this framework is to translate the highly abstract theoretical
insights of dissipative structures into operable social praxis tools for individuals and organizations.
This chapter proposes a structured “Four-Step Diagnostic Framework™ and systematically elabo-
rates on the application of the dual path across five typical action domains, aiming to provide a
traceable and evaluable scientific action path for micro-agents.

6.1 The Four-Step Diagnostic Framework

Any micro/meso-action aimed at optimizing or reconstructing a specific capital morphology must
follow a closed-loop cycle of four steps:

* Structural Self-Diagnosis: Assess the acting subject’s structural position and boundary
constraints within the complex dissipative network. Key measurement dimensions include:
the subject’s capacity to intercept energy flows (Physical Pole resources), the current in-
stitutional friction coefficient R faced by the system, and the consensus appeal within the
information network (i.e., potential contribution to local ® values).

* Lever Path Selection: Dynamically match intervention levers based on the “context depen-
dence” principle (Section 3.4). When facing rigid material bottlenecks, prioritize initiating
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the Physical Path; during periods of severe ideological divergence, prioritize cultivating the
Will Path; if acutely identifying the system in a critical phase transition window, employ
High-Frequency Synergy of Dual Paths to leverage macro-fluctuations.

* Closed-Loop Action Design: Plan a combinatorial strategy of physical and will inter-
ventions within specific action domains (Section 6.2), pre-establishing explicit “observable
proxy indicators” as performance benchmarks.

* Evaluation, Feedback, and Iteration: Continuously utilize proxy indicators to monitor
actual intervention effects, changes in system waste heat, and boundary-crossing risks. If
negative feedback fails or the system exerts strong backlash, the expected friction coefficient
must be immediately adjusted, or the action must be suspended.

6.2 Path Applications in Five Action Domains

This framework divides socio-economic life into five core network nodes, mapping the specific
projections of the dual path within them:

6.2.1 Work and Production Domain

* Physical Path: Fight for core labor rights and physical leisure (resisting Wi;inee €xtraction),
form or participate in Al-empowered novel data cooperatives, and promote the substantive
establishment of corporate Al governance committees.

* Will Path: Initiate continuous dialogues and consensus building on “algorithmic trans-
parency” and ‘“‘value orientation” within organizations.

* Proxy Indicators: Employee profit-sharing ratios, adoption rates of substantive Al gover-
nance clauses, and changes in labor satisfaction indices.

6.2.2 Consumption and Lifestyle Domain

* Physical Path: Implement strict values-based consumption (directing capital via genuine
purchasing power), intercept non-essential high-entropy product flows, and establish Al-
assisted idle resource mutual aid networks based on communities.

* Will Path: Reflect upon and reshape the traditional order parameter of “hyper-consumption
equals happiness” through content creation and community connection.

* Proxy Indicators: Coverage density of community mutual aid networks, retention rate of
personal physiological redundancy (leisure time).
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6.2.3 Investment and Asset Allocation Domain

Physical Path: Practice strict ESG screening investments, community-directed impact in-
vesting, and launch binding shareholder actions.

Will Path: Disseminate the value-aligned concept of “capital serving regeneration” to alter
the expected discount rates in local financial networks.

Proxy Indicators: Net inflows of ESG and community funds, deviation rates of capital
flows from traditional profit-maximization targets.

6.2.4 Social and Information Dissemination Domain

Physical Path: Build offline physical mutual aid communities and physical isolation spaces
possessing antifragility.

Will Path: Share concepts across algorithmic echo chambers, engaging in deep consensus
building (high ® values) on decentralized platforms.

Proxy Indicators: Expansion speed of consensus network nodes, survival rate of informa-
tion dissemination against algorithmic downranking.

6.2.5 Self-Cultivation and Subjectivity Domain

* Physical Path: Establish strict personal time and energy management systems to block
attention extraction by platform capital.

* Will Path: Maintain high cognitive awareness of Al alienation risks, systematically recon-
structing the hierarchy of individual desires.

* Proxy Indicators: Self-assessment scores of individual cognitive integration, screen time
control rates, life simplification index.
6.3 Application of Boundary Constraints in Praxis
This framework heavily emphasizes that all intervention actions must be strictly confined within
“dynamic boundaries” (detailed in Chapter 7). Boundary safety assessment should serve as a veto
metric in the four-step diagnostic framework (Step 4). Actions breaching physical iron laws or
legal baselines are not only ineffective but will accelerate system entropy increase and collapse.

6.4 Falsification Conditions for Praxis

The validity of Praxis relies on its instrumental rationality. The operability of the “Praxis” frame-
work is completely falsified if, in controlled real-world micro-action scenarios (e.g., community
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experiments, specific corporate union negotiations), deploying the physical-will dual path after
strict four-step diagnosis consistently fails to produce any statistically significant redirection of
capital flows, local morphological optimization, or improvement in the public conversion rate 7).

7 Ethics: Dynamic Boundaries and Theoretical Reflexivity

Any micro-action aiming to reconstruct or intervene in the complex dissipative network of capital
must unfold within explicit system boundaries. This framework establishes “non-transgression” as
a bottom-line ethical principle and operational prerequisite—not merely out of traditional moral
consideration, but to ensure the long-term sustainability of interventions and the thermodynamic
stability of the macro-system.

7.1 Six Dynamic Boundary Constraints

Micro-agents invoking the Physical or Will Path must constantly verify the following six dynamic
boundaries through the diagnostic framework (Section 6.1):

* Legal Boundary (Rigid Baseline): Strictly adhere to the laws and regulations of current ju-
risdictions. Any intervention (especially property or liquidity interventions via the Physical
Path) must not breach criminal baselines. The law represents the system’s maximum institu-
tional friction R,,.y; rigid collisions will result in the meaningless dissipation of individual
energy.

* Moral and Non-Harm Boundary: Do not treat innocent individuals as expendable materi-
als for system reconstruction (i.e., do not artificially increase others’ Wi;,ee extraction), and
do not use deception, data theft, or coercion to accumulate the Energy Pole.

* Boundary of Others’ Autonomy: Respect the uncontrollability of individual will and the
independence of information integration. When invoking the Will Path for consensus build-
ing, do not deprive others of their autonomous choice via algorithmic echo chambers or
forced brainwashing (maintaining the genuine ¢ value of network nodes).

* Boundary of Underlying Physical Laws: Respect the “Law of Least Resistance” of cap-
ital flows and the generalized Second Law of Thermodynamics. Do not fantasize about
completely eliminating capital’s valorization attribute solely through moral appeals (a Will
Pole without Energy Pole support) devoid of material foundations (i.e., absent post-material
abundance).

* Boundary of Means and Ends: Strong interventions must never pollute the ultimate value
objective. To achieve the long-term goal of “public allocation and regeneration,” extremely
high-entropy destructive means must not be employed in the short term, lest the system’s
direction become distorted.
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* Boundary of Self-Cognition and Capacity: The acting subject must continuously reflect
on their own energy reserves, network position, and cognitive limitations to avoid initiating
systemic confrontations far exceeding their antifragility.

7.2 Dynamical Consequences of Transgressive Phase Transitions

In a dissipative structure system, breaching these boundaries triggers extremely dangerous sys-
temic feedback, defined by this framework as three typical “Transgressive Phase Transitions™:

* Absorption Phase Transition: When an intervention violates the “Means and Ends Bound-
ary” by attempting to use traditional capital valorization tools to combat capital itself, minor
rebellion fluctuations are rapidly captured by the massive main engine. Ultimately, the ac-
tion fails to reconstruct the system and is “absorbed” by existing capital logic, transforming
into a valorization tool with a new moral label (e.g., hypocritical “greenwashing” financial
products).

* Collapse Phase Transition: When actors forcibly breach legal boundaries or underlying
physical constraints (e.g., forcibly cutting off energy flows under extreme high pressure),
the system exerts reverse friction far exceeding the individual’s capacity (R — oo). This
leads to direct thermodynamic collapse of the individual or local organizational dissipative
structure, resulting in the deprivation of physical freedom or absolute economic bankruptcy.

* Alienation Phase Transition: When “consensus” is forced by depriving others of auton-
omy, the genuine integration degree ¢ of the Consciousness Pole plummets precipitously.
While the system ostensibly reaches a rigid “pseudo-steady state,” it internally degenerates
into a highly ossified, centralized mechanical structure, and the actors themselves alienate
into new oppressors.

7.3 Theoretical Reflexivity (Discussion on Limitations)

As a grand transdisciplinary theory attempting to unify physical laws, consciousness science, and
economic history, this framework inevitably possesses limitations across four primary dimensions
at its current stage:

* Historical Dimension Truncation: Current empirical cases predominantly focus on the
modern and postmodern periods since industrial capitalism. The framework’s applicabil-
ity to low-energy flow systems in pre-industrial eras (e.g., dynastic cycles of agricultural
empires) requires further Big History data validation.

* Smoothing of Class and Structural Positions: The formula derivations abstract specific
class attributes to an extent, lacking precise micro-econometric analysis regarding the re-
source asymmetry and acquisition cost disparities faced by different social strata when in-
voking the “Physical-Will Dual Path”.
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* Insufficient Micro-to-Macro Organizational Emergence Mechanisms: Through what
specific network topology and contagion mechanisms can micro-fluctuations in individual
Consciousness Poles (e.g., reflections on personal desires) stably emerge into collective
forces capable of shaking macro-order parameters? The framework currently lacks a rig-
orous analytical solution in network dynamics.

* Insufficient Operationalization of Boundary Measurement: In highly complex reality,
the six dynamic boundaries are often intertwined. There is a lack of quantitative tools veri-
fied by econometrics to precisely assess the “transgression probability” and potential phase
transition risks of a specific action.

7.4 Future Directions for Deepening and Expansion

Addressing these theoretical limitations, this framework explicitly proposes four subsequent re-
search agendas:

* Typological Construction of Historical Evolution: Utilizing Cliometrics to extract long-
cycle historical data and construct an evolutionary typology of “Dissipation-Capital Mor-
phology” spanning different human civilizational stages.

* Class Analysis of Heterogeneous Agents: Introducing economic models of heterogeneous
agents to strictly distinguish action resources across structural positions, quantitatively as-
sessing the class threshold effects of the dual path.

* Organizational Modeling Based on Agent-Based Modeling (ABM): Employing large-
scale Generative Al-based ABM for social simulation to estimate the network critical thresh-
olds for converting micro-consensus (local ®) into macro-potential V.

* Development of Dynamic Risk Assessment Algorithms: Integrating deep reinforcement
learning to develop “boundary risk quantitative assessment tools” and “action strategy sand-
box simulation systems” capable of inputting multi-dimensional socio-economic variables,
further enhancing the operational precision of Praxis.

8 Conclusion and Final Outlook

As an open dissipative structure, capital morphology faces profound phase transitions and recon-
struction pressures under the dual impact of the Al era and post-material abundance. By integrating
Prigogine’s Dissipative Structure theory, Tononi’s Integrated Information Theory (IIT), and macro-
capital dynamics, this framework proposes a highly explanatory and operational theoretical tool.

The core academic contributions of this research can be summarized in four points:

* Ontological Innovation: Explicitly defines capital as a dynamic dissipative process far from
equilibrium rather than a static entity. It establishes the “Nomenclature-Verb Ontology,”
pointing out that while carrier forms are mutable, the underlying flow logic is eternal.
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* Mechanism Reconstruction: Proposes the dual leverage mechanism of the “Physical-Will
Dual Path” and elucidates its context-dependent characteristics. Simultaneously, it reveals
the physical inevitability of the system spontaneously moving toward the extreme inequality
of the “Thermalization Path” in the absence of guidance.

* Exploration of Quantitative Tools: Constructs a semi-quantitative/heuristic formula set
(Capital Dynamics Formula, Wealth Distribution Model, and Evolutionary Potential Func-
tion ¥) embedded with thermalization effects and nonlinear oscillation characteristics, pro-
viding observable proxy indicators and strict physical falsification conditions.

* Unity of Knowledge and Action: Forms a complete closed loop from highly abstract on-
tology to the specific “Four-Step Diagnostic Framework™ and “Six Boundary Constraints,”
ensuring the theory possesses both the capacity to explain the past and guide real-world
interventions.

8.1 Theoretical Significance

This framework provides a unified, transdisciplinary explanatory paradigm for the development
of sociophysics in the Al era. It not only explains the thermodynamic inevitability of phenomena
like “fringe innovation and regulatory arbitrage” from the perspective of statistical physics but also
provides a rigorous logical deduction for how micro-individuals and meso-organizations can re-
construct macro-order parameters through multi-point synergy during critical phase transition win-
dows. Under the initial conditions of post-material abundance, the realization of a “Will-Physical
Dynamic Parity” holds the promise of guiding capital to evolve from a mere “private valorization
machine” into a civilizational infrastructure serving ‘“‘creation-allocation-regeneration.”

8.2 Practical Significance

Transcending traditional academic critique, this study provides social practitioners with a struc-
tured four-step diagnostic framework and a guide to five major action domains. Concurrently, it
offers macro-policymakers (especially in the fields of common prosperity and Al governance) a
boundary constraint and risk-warning proxy indicator system based on system dynamics. These
tools have been preliminarily empirically validated through long-cycle historical retrospection and
cutting-edge contemporary pilots.

8.3 Limitations and Future Research Directions

As a Working Paper, this article still possesses undeniable limitations. Future in-depth research
should focus on advancing the following directions: First, strict mathematical formalization,
deriving the current heuristic equations into rigorous mathematical models based on multi-agent
micro-interactions; Second, quantitative boundary assessment, developing dynamic phase tran-
sition risk measurement tools capable of integrating multi-source data; Third, multi-agent simu-
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lation validation, utilizing Large-scale Generative Al-based Agent-Based Modeling (Generative
ABM) to comprehensively test the nonlinear predictions of this framework empirically.

8.4

Final Outlook

Capital is a dissipative structure that never sleeps. In the historic critical window marching toward
Al symbiosis, neither pure moral critique nor violent physical destruction can achieve a civiliza-
tional leap. Only through the precisely calculated Physical-Will dual lever can a systemic phase
transition of capital morphology be leveraged.

Nomenclature perishes; Verbs persist.
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Table 5: Panoramic Mapping of Empirical Cases and Framework Core Variables

Case Type Representative Core Influencing Trend of Evolu- Core Theoretical
Historical Event  Variables & Trends tionary Poten- Proposition Veri-
tial U fied

Initial Recon- UK Factory Act Friction R 1, Extrac- Local oscilla- Friction Con-
struction (1833) tion Wiginge 4 tory rebound straint Mecha-
nism: Increasing

institutional  fric-

tion effectively

suppresses de-

structive  energy

Steady-State
Repair

System Phase
Transition

Digital Recon-
struction

Civilizational
Evolution

Soviet NEP

(1920s)

1929 Great Crash

GameStop
Squeeze / GDPR

Al Symbiosis &
Common Prosper-
ity Pilots

Friction R |, Engine

Output Fepgine T

Friction R — Rin,

Leverage C' 1

Info Integration ® 1,

Info Friction R, J

Conversion

® heavily anchored
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Rate
n 7T, Consciousness

Rapid rebound
from low point

Plummets at the
critical point

Violent nonlin-
ear volatility

Long-term
positive
provement

im-

and reduces disor-
dered waste heat.
Will  Guidance
Mechanism:
When facing
collapse, the Con-
sciousness ~ Pole
can directionally
guide the Energy
Pole to repair the
physical engine.
Dynamical Singu-
larity Prediction:
Low friction cou-
pled with high
leverage  causes
capital energy to
diverge extremely,
triggering  macro

collapse.
Will Lever Am-
plification: Digi-

tal networks dras-
tically enhance the
nonlinear feedback
efficacy of the Will
Path.
Will-Physical
Synergistic
Parity: Under
post-material
abundance, human
will and Al phys-
ical optimization
achieve structural
reconstruction.




Table 6: Comparison of Macro Variables (2023-2026) vs. Framework Predictions

Observation Di- Key Proxy Indi- Real Trend Framework Pre- Validation
mension cator (2023-2026) diction / Mapping Conclusion
Logic
Wealth  Distribu- C'RJ Intensity Continuously e < g triggers “RJ  Strong Cor-
tion high (40+) Condensation” relation
Energy Con- Global AI Regu- R  significantly Rising R suppresses Consistent
straints latory Costs increased  post- FEiy, destructive en-
2024 ergy
System Stability Policy recovery Significantly System nears phase Significant
time 7 lengthened (Crit- transition; precursor
ical Slowing to derivative sign
Down) change
Will Orientation Common Pros- Will Path consen- Drives 7 upward to Initially
perity /Al sus ® increased align “Will-Physical Achieved
Alignment  In- Parity”
vestment
Phase Time Node Empirical Source / Core Insight Corresponding
Theoretical Inspira- Framework
tion Module
1 Origin Observation of fringe Nomenclature perishes, Ontological
innovation practices verbs persist. Foundation
2 First Theoriza- Fringe observation + Capital is an open dissi- Ontology
tion Dissipative Structures  pative structure.
3 Ontological Sub- Process Philosophy Shift from “Entity” to Ontology
limation (Whitehead) “Process” priority.
4 Methodological Complex System Net- Establishment of the Methodology
Loop work Dynamics Physical-Will dual
lever.
5 Operational Ar- Transdisciplinary Sys- Six-module framework Praxis + Ethics
chitecture tem Integration (Dao, Shu, Qi, Li, Jian,
Jie).
6 Quantitative Tool Statistical Physics & Introduction of W func- Toolset

Extension

Evolutionary Eco-

nomics

tion and thermalization
constraints.
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Analytical Mod-
ule

Key Macro Vari-
able

Proposed Empirical
Proxy Indicator

Data Collection Proto-
col / Source

Capital Dynam-
ics

Wealth Thermo-
dynamics
Consciousness

Pole

Macro Evolution

R (Institutional Fric-
tion)

71 (Conversion Rate)

® (Integration De-
gree)

U (Evolutionary Po-
tential)

Compliance Cost Index,
Rule of Law Resistance
Score, VIX derivatives.

Proportion of Public Ex-
penditure (with Gini coef-
ficient penalty weighting).
Network Causal Den-
sity,  Social Cognitive
Alignment Questionnaire
Scores.

Comprehensive  dimen-
sionality reduction index
(see Equation 8 fitting

World Bank Doing
Business Reports,
Multilateral Institution

Data.

OECD Database, UN
Human Development
Index (HDI).

Large-scale longitudi-
nal surveys, Generative
Al network simulation.

Fusion calculation of
multi-source economic
and social Panel Data.

model).

Theoretical Core Falsification Condition (Falsified if any item is met)

Module

Ontology In long-term observation, any single pole (Physi-
cal/Energy/Consciousness) completely eradicates the
other two, yet the system maintains thermodynamic stabil-
ity.

Methodology Econometric studies confirm that during exact “critical win-
dow periods,” Will Path mobilization fails to generate any
nonlinear fluctuation amplification.

Toolset No system singularity behavior occurs when R — R,,; or
massive, unexplained extreme wealth condensation persists
at the bottom layer even when n — 1.

Praxis Strict execution of the dual-path intervention following the
four-step diagnosis fails to produce any measurable local
capital structure reshaping effects over a long cycle.

Overall Frame- Human civilization evolves a “brand new social morphol-

work ogy” that exists stably long-term but completely violates

the entropy production rate equation and rejects negative
entropy input.

33



	Introduction and Theoretical Evolution
	Theoretical Evolution Process
	Theoretical Positioning and Falsifiability
	Paper Structure

	Ontology: Dissipative Structures and Triple-Pole Interaction
	The Law of Triple-Pole Interaction
	Irreducibility and Conversion Mechanisms of the Three Poles
	From “Being” to “Becoming”: The Necessity of Dissipative Structure Methodology
	Falsification Conditions

	Methodology: The Physical-Will Dual Path and the Thermalization Path
	Definition and Mechanisms of the Physical Path
	Definition and Mechanisms of the Will Path
	Mechanisms of the Three Macro Evolutionary Paths Compared
	Definition and Physical Essence
	Operational Mechanisms

	Dialectical Relationship and Context Dependence
	The Special Significance of the AI Symbiosis Window
	Falsification Conditions

	Toolset: Capital Dynamics, System Response, and Evolutionary Direction
	Capital Dynamics Formula (Embedded with Thermalization Effect)
	Wealth Distribution Thermodynamic Formula (Embedded with RJ Condensation)
	Strict Dissipative Structure Core Formula
	Consciousness Pole Anchoring (IIT)
	Dynamic System Response: Critical Slowing Down
	Evolutionary Direction: Evolutionary Potential Function ()
	The Physical Basis of Wealth Inequality
	Falsification of the Toolset

	Empiricism: Historical and Contemporary Case Validation
	Quantitative Exploration Based on Thermalized Distribution
	Macro-Test of the Nonlinear Evolution of Capital Morphology
	Industrial Capitalism Era
	UK Factory Act (1833)
	Flint Sit-Down Strike, USA (1936)

	State Capitalism Era
	Soviet New Economic Policy (1921–1928)
	China’s Special Economic Zones (1980s–Present)

	Historical Validation in the Era of Financial Capitalism
	The Great Crash of 1929
	The 2008 Subprime Mortgage Crisis
	Long-Term Capital Management (LTCM) Collapse (1998)

	Historical Validation in the Digital Platform Era
	The GameStop Short Squeeze (2021)
	EU GDPR and the Open Source Movement

	Contemporary Cases Related to AI Symbiosis and Post-Material Abundance
	The East Asian Fertility Crisis
	The Global ESG Movement
	China’s “Common Prosperity” and Initial AI Symbiosis Pilots

	Empirical Panorama Summary: The Logical Unity of Capital Morphology Evolution
	Real-Time Macro Data Validation (2023–2026)
	Polarization Validation of Wealth Distribution and “RJ Condensation” (2023–2025)
	Capital Dynamics: AI Regulatory Race and Institutional Friction R (2024–2026)
	Evolutionary Potential : Critical Slowing Down and Oscillation (2025–2026)


	Praxis: Application Framework and Action Paths
	The Four-Step Diagnostic Framework
	Path Applications in Five Action Domains
	Work and Production Domain
	Consumption and Lifestyle Domain
	Investment and Asset Allocation Domain
	Social and Information Dissemination Domain
	Self-Cultivation and Subjectivity Domain

	Application of Boundary Constraints in Praxis
	Falsification Conditions for Praxis

	Ethics: Dynamic Boundaries and Theoretical Reflexivity
	Six Dynamic Boundary Constraints
	Dynamical Consequences of Transgressive Phase Transitions
	Theoretical Reflexivity (Discussion on Limitations)
	Future Directions for Deepening and Expansion

	Conclusion and Final Outlook
	Theoretical Significance
	Practical Significance
	Limitations and Future Research Directions
	Final Outlook

	Appendix A: Theoretical Development Timeline
	Appendix B: Proxy Indicators and Measurement Protocols for Key Variables (Proposed)
	Appendix C: Summary Table of Core Theoretical Falsification Conditions

