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• Paper 14: 氣 ≡ 𝑹𝑹 ⋅ 𝝉𝝉; 氣滯 ≡ 𝚪𝚪 ↑; 鍼 ≡ 𝒏𝒏𝟎𝟎 reset → bridge 2 (physics → medicine) 
(Note: Commercial utilization of the thermodynamic filtering algorithms, Python simulation frameworks, 
and conceptual architectures detailed herein is strictly prohibited without explicit prior authorization 
from the author.) 

Abstract 

For 2,500 years, East Asian medicine has maintained that 氣 (Qi) flows through the body, that 
emotional imbalance blocks this flow (氣滯), and that acupuncture restores it. Since the mid-
nineteenth century, Western medicine has progressively described stress-induced 
vasoconstriction (Bernard, 1850s), cortisol pathophysiology (Selye, 1936), and somatic 
memory (Van der Kolk, 1994) — in different language but converging direction. 
This paper proposes that the convergence can be formalized mathematically. Six definitions 
map core traditional medical concepts (primarily 營氣, nutritive Qi; formal extension to other 
Qi types deferred, though constrained hypotheses are noted in §2.1) onto the information-
physics framework of Papers 8–11: Qi ≡ 𝑅𝑅 ⋅ 𝜏𝜏  (Landauer processing rate ×  Fröhlich 
coherence time), Blood ≡ hemodynamic carrier of the E-arrow, Qi stagnation ≡ Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↑, 
Blood stasis ≡ sustained 𝑑𝑑𝑑𝑑 >  0, Acupuncture ≡ Γ ↓ (with 𝑛𝑛0  reset as interpretive model), 
Seven Emotions ≡ mode-specific dissipation channels. Additionally, breathing is formalized as 
a derived corollary: conscious 𝑅𝑅-modulation. These six definitions require one bridging axiom 
set (Definition Set 14) and zero new free parameters beyond those inherited from Papers 8–11. 
Retrospective interpretive verification via a formalized protocol (IVP, Protocol 14.0) against 
23 independently published experimental data sets — including four meta-analyses, two 
Nature/Science publications, and one Nature Communications study — showed no 
contradictions within the tested corpus. Additionally, Paper 12’s Information-First paradigm is 
applied to the East–West medicine debate, and Paper 11’s universality theorem offers a 
universality-based account of why three independent medical traditions converged on the same 
“blocked flow = disease” structure. Nine testable predictions and five falsification conditions 
are stated. 
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1. Introduction: The 2,500-Year Gap 

1.1 Two Languages, One Phenomenon 

For over two millennia, the foundational axiom of East Asian medicine—codified in the 
Huangdi Neijing (黃帝內經, c. 300 BCE)—has remained invariant: the free flow of 氣 (Qi) 
sustains health, and its stagnation (氣滯) precipitates disease [7]. This physiological 
homeostasis was historically mapped through a highly sophisticated topology of 
correspondences: the Seven Emotions (七情, qiqing) structurally linked to the Five Zang-
organs (五臟, wuzang) via the Five Phases (五行, wuxing), positing a direct, bidirectional 
causal loop between psychological state and somatic function [8]. 
 
Twenty-three centuries later, modern physiology arrived at identical macroscopic conclusions 
utilizing a fundamentally different lexicon. Since Hans Selye’s formalization of the general 
adaptation syndrome (1936), it has been established that psychological stress pathologically 
activates the hypothalamic-pituitary-adrenal (HPA) axis, triggering the release of cortisol and 
adrenaline [9]. This neuroendocrine cascade induces systemic vasoconstriction—the literal, 
physical reduction of the vascular cross-sectional area—thereby starving peripheral tissues of 
hemodynamic flow [10]. Chronic emotional distress is now correlated with elevated pro-
inflammatory biomarkers (CRP, IL-6, fibrinogen), pathological blood coagulation, and 
subsequent cardiovascular and metabolic collapse [15, 17]. 
 
The empirical observation is therefore isomorphic across both paradigms: psychological 
disruption physically restricts flow, and this restricted flow dictates pathology. 
 
The central question of this paper is therefore: Is this 2,500-year cross-cultural convergence 
merely a metaphorical coincidence, or does it reflect a rigorous, shared mathematical structure 
governed by the laws of information physics? 

1.2 The Information-First Lens 

Paper 12 in this series [5] established a paradigm that is directly relevant to this question. For 
seventy years, origin-of-life research pursued a bottom-up strategy: starting with stochastic 
chemistry in the expectation that a digital code would eventually emerge. No self-organizing 
communication system satisfying the Shannon boundary was ever produced from non-living 
chemicals. Paper 12 argued that the search direction required a fundamental inversion: physical 
law (information structure) constrains chemistry into coding configurations, not the reverse. 
The key declaration was: “The code did not emerge from chemistry. Chemistry was selected by 
the code” [5, §6]. 
 
The medical analog is striking. Modern Western medicine has predominantly pursued a bottom-
up approach: identifying molecular targets (receptors, enzymes, genes), developing drugs that 
modulate these targets, and treating disease at the molecular level. This approach has produced 
extraordinary successes — antibiotics, vaccines, surgical techniques. Yet for chronic, stress-
related, and lifestyle diseases, the molecular-level approach remains incomplete. Traditional 
East Asian medicine, by contrast, has operated from a top-down perspective for 2,500 years: 



treating the flow of Qi (氣) rather than individual molecules, addressing the system-level pattern 
rather than the component-level fault. 
Paper 12’s thesis suggests a reframing: just as the genetic code is not a product of chemistry 
but a constraint imposed by physical law on chemistry, disease symptoms may not be solely 
products of molecular malfunction but manifestations of disrupted information flow. This is a 
structural isomorphism, not an identity — Paper 12 proved its thesis for a single system (the 
genetic code) with five theorems (C.1–C.5), while the medical application proposed here 
operates at the level of interpretive verification rather than formal proof. The distinction is 
maintained throughout this paper. 
 
Denis Noble’s Principle of Biological Relativity [11] provides the epistemological foundation: 
there is no privileged level of causation in biology. Bottom-up (molecular) and top-down 
(systemic) perspectives are not competing but complementary. This paper adopts the Both/And 
position: molecular medicine AND information-flow medicine describe the same physical 
reality at different levels of description. 

1.3 The Gap This Paper Fills 

Paper 13 [6] in this series established the primary epistemological bridge from foundational 
information physics to macroscopic human behavior (morality). By strictly defining virtue (善) 
as localized basis entropy reduction (𝑑𝑑𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏/𝑑𝑑𝑑𝑑 < 0) and vice (惡) as basis entropy production 
(𝑑𝑑𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏/𝑑𝑑𝑑𝑑 > 0), Paper 13 analytically derived four universal theorems of moral causation 
directly from the governing dynamics of Papers 8–11. This was achieved utilizing a single 
bridging definition (Definition 3) and zero ad hoc explanatory axioms. 
 
This paper formalizes the second, physiologically explicit bridge: from information physics to 
traditional East Asian medicine. Six rigorous mathematical mappings (Definition Set 14, §2) 
translate the core macroscopic concepts of traditional medicine into the exact thermodynamic 
variables of Papers 8–11. Once this mathematical initialization is complete, all structural 
downstream dynamics—self-catalyzing health (Theorem C.1), the collapse cascade of disease 
(Theorem C.2), the critical survival threshold (Theorem C.3), and the extreme asymmetry of 
recovery versus decay timescales (Theorem C.4)—are inherited intact, provided Definition Set 
14 is accepted. No modifications are required; zero new free parameters are introduced. 
 
A critical epistemological boundary must be delineated at the outset. The qualitative 
isomorphism proposed in this paper—that traditional macroscopic models and modern 
neuroendocrinology describe identical underlying physical processes—is entirely independent 
of the foundational Axiom Ω0 (systemic consciousness as macroscopic Fröhlich condensation). 
This topological convergence is guaranteed by Paper 11’s universality theorem and empirically 
validated by standard cortisol-vasoconstriction physiology. Conversely, the quantitative 
derivations—the specific scalar values of the Qi capacity 𝑅𝑅 ⋅ τ, the effective Fröhlich pump 
rate α𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑, and the macroscopic condensation quality 𝑊𝑊—are strictly dependent upon Ω0. This 
asymmetric dependency is maintained throughout the derivation. 
 
The empirical methodology by which these theoretical definitions are retroactively tested 
against independent, globally published biomedical data—the Interpretive Verification 
Protocol (IVP)—is formally structured in §1.5 below. 
 
 



1.4 Epistemological Scope and Strict Boundary Conditions 

To preclude fundamental misinterpretations, the epistemological boundaries of this framework 
must be defined. 
 
This paper does NOT assert that traditional East Asian medicine is "superior" to modern 
Western allopathic medicine. Rather, it formally identifies both as scale-dependent descriptions 
of the same physical reality—the former functioning as a top-down macroscopic fluid-dynamic 
model, and the latter as a bottom-up molecular one. 
 
This paper does NOT attempt to definitively reduce the entirety of traditional medical lore to 
information physics. The mathematical mapping is bounded to six macroscopic core concepts 
whose thermodynamic equivalents are calculable. 
 
This paper does NOT constitute clinical medical advice. It is a work of theoretical physics 
delineating fundamental physiological mechanisms; clinical diagnosis and localized treatment 
remain the exclusive province of licensed medical practitioners. 
 
Furthermore, this paper does NOT claim that the six mappings (Definition Set 14) inherently 
constitute an empirical proof. They are formal bridging axioms—functionally isomorphic to 
Definition 3 in Paper 13—whose validity is established strictly by the testability of their 
downstream geometric consequences via nine explicit physical predictions (§11). 
 
However, what this paper DOES unequivocally assert is that the historical convergence 
between traditional and modern medicine can be formalized mathematically; that this exact 
formalization requires zero new governing equations and zero new free parameters; and that 
retrospective validation against 23 independent, peer-reviewed experimental data sets yields no 
contradictions within the IVP classification scheme. 
 
1.5 Methodology: The Interpretive Verification Protocol (IVP) 
To evaluate the framework without introducing ad hoc experimental bias, this paper 
operationalizes a formalized methodology herein defined as the Interpretive Verification 
Protocol (IVP). 
 
Protocol 14.0 (Interpretive Verification Protocol). Given a foundational theoretical 
framework ℱ  that mathematically generates a set of predictions {𝑃𝑃𝑖𝑖} , and a corpus of 
independently published experimental literature ℒ produced entirely without knowledge of ℱ, 
the IVP proceeds via four strict operations: 
 

1. Bridging: Formulate mathematical mappings between the state variables of ℱ and the 
empirically measurable quantities in ℒ. 

2. Extraction: Isolate explicitly quantified data sets {𝐷𝐷𝑗𝑗} from ℒ governed by the bridging 
definitions. 

3. Evaluation: Determine structurally whether the reported vectors of {𝐷𝐷𝑗𝑗} are consistent 
with, contradictory to, or orthogonal to the formal predictions {𝑃𝑃𝑖𝑖}. 

4. Reporting: Report the consistency matrix alongside the established evidence hierarchy 
(e.g., meta-analysis, RCT, observational) for each 𝐷𝐷𝑗𝑗 . 

 
Retrospective Literature Independence. IVP fundamentally bypasses the primary 



vulnerability of orthodox prospective testing: systemic confirmation bias. Because the authors 
of ℒ  had zero knowledge of ℱ 's existence, the experimental design could not possibly be 
mathematically biased to favor ℱ . This guarantees a level of epistemic independence 
unattainable in standard hypothesis-driven trials. Furthermore, this is explicitly not a post hoc 
curve-fitting exercise; the mathematical framework and directional predictions are strictly 
locked prior to the literature extraction. 
 
IVP Result Summary and Scope Limitations. IVP demonstrates structural consistency, not 
definitive prospective proof. A framework may align with existing data yet remain incomplete. 
Consequently, IVP does not replace orthodox prospective trials (§11). Its exact epistemic 
function is to establish whether a theoretical framework survives its primary collision with 
hostile, independently generated data without structural failure. In this paper, IVP is applied to 
23 highly cited data sets. The absolute matrix result is: 23/23 Consistent, 0/23 Contradictory, 
0/23 Orthogonal. 
 
Discriminating Power of the 23 Data Sets. Not all consistencies yield equal informational 
weight. The 23 data sets are rigorously stratified by framework specificity: 
 

• (a) Trivially Consistent (7 sets): Empirical vectors consistent with ℱ , but equally 
predictable by standard linear physiology (e.g., stress →  cortisol →  inflammation 
[Knight 2021]; sleep deprivation → cognitive decline [Shokri-Kojori 2018]). 

• (b) Framework-Enhancing (11 sets): Findings whose general direction aligns with 
standard physiology, but whose precise quantitative cycles or cross-domain integrations 
are structurally superior under ℱ  (e.g., the thermodynamic requirement of the 
glymphatic clearance cycle [Xie 2013, Dagum 2026]; breathing inducing simultaneous 
HRV ↑ and entropy ↓ [Laborde 2022; Zaccaro 2018]). 

• (c) Framework-Specific (5 sets): The absolute discriminators. Findings that defy 
standard physiological prediction but mathematically necessitate the precise topological 
structure of ℱ. These include acupuncture point-specificity dictating bifurcating entropy 
directions (Litscher 2006), body-region-specific vagal-adrenal pathways (Nature, Liu 
2021), and emotion–organ bidirectional causation matching exact tf-idf vector weights 
(Lee 2017, Wei 2018). The ultimate validation of ℱ resides here. 

 
Universal Reusability. The IVP methodology is structurally scale-invariant and domain-
agnostic. It is proposed herein that IVP be formally adopted as the standard preliminary 
validation protocol for any grand theoretical framework, mathematically bridging pure theory 
and prospective empirical experimentation. 

2. Six Physical Definitions (Definition Set 14) 

The following six mathematical definitions constitute the exclusive bridging axiom set of this 
paper. They rigorously map the macroscopic, phenomenological core concepts of traditional 
East Asian medicine directly onto the exact information-thermodynamic variables established 
in Papers 8–11. Each definition is stated formally, interpreted physically, and supported by at 
least one independent, peer-reviewed experimental data set. 
 
Epistemologically, these definitions are classified as follows: Definitions 14.2 and 14.3 are 
trivially grounded in established standard physiology; whereas Definitions 14.1, 14.4, 14.5, and 
14.6 are framework-specific topological interpretations, validated via the Interpretive 
Verification Protocol (IVP) against published empirical literature (summarized in Table 1). 
 
Absolute Axiomatic Economy. The theoretical supremacy of this framework resides in its 



radical axiomatic minimalism. The mathematical evolution of this unified sequence is bounded: 
 

• Paper 8 introduced the foundational consciousness axioms (Ω0, Ω1). 
• Paper 9 established the basis selection postulate. 
• Paper 11 formalized the governing dynamics via four axioms (𝐴𝐴1–𝐴𝐴4). 
• Paper 13 constructed the macroscopic moral bridge utilizing a single definition 

(Definition 3: the exact equivalence of entropic directionality and moral vectors). 
• Paper 14 now constructs the physiological medical bridge utilizing one highly 

constrained set of six interrelated definitions. 
 

The total axiomatic cost required to mathematically bridge foundational information physics to 
2,500-year-old macroscopic medical phenomena is exclusively Definition Set 14. Six 
definitions. Zero new governing equations. Zero new free parameters. 
 
2.1 Definition 14.1: The Thermodynamic Identity of Qi (氣 ≡ 𝑹𝑹 ⋅ 𝛕𝛕) 
Definition 14.1. The macroscopic entity historically identified as 氣 (Qi) is formally defined 
as the exact thermodynamic product of the Landauer information processing rate (𝑅𝑅) and the 
Fröhlich-protected macroscopic coherence time (τ): 
 

Qi ≡ 𝑅𝑅 ⋅ 𝜏𝜏 
 
where 𝑅𝑅 = 𝑃𝑃/(𝑘𝑘𝑘𝑘 ln 2)  represents the theoretical maximum information processing rate 
constrained by metabolic power 𝑃𝑃 and absolute temperature  𝑇𝑇  [Paper 8, §3.2], and τ = 𝐹𝐹 ⋅
τ𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 is the coherence time exponentially sustained by the Fröhlich protection factor 𝐹𝐹 [Paper 
8, §3.3]. As mathematically proven, the dimensionless ratio 𝑅𝑅τ/𝐼𝐼 structurally converges to the 
unique, globally asymptotically stable fixed point 𝑅𝑅τ/𝐼𝐼 =  1.004 [Paper 10, Theorem 1]. 
 
Phenomenological Isomorphism (Physical Meaning). The traditional concept of optimal 
health, “free-flowing Qi” (氣行), corresponds precisely to the dynamic state where 𝑅𝑅τ/𝐼𝐼 ≈ 1. 
Here, the biological system operates at its unique stable equilibrium, processing information at 
the maximum rate sustainable within a single quantum coherence cycle. Conversely, 
pathological “Qi stagnation” (氣滯) corresponds strictly to the thermodynamic collapse 
𝑅𝑅τ/𝐼𝐼 <  1. This collapse necessitates one of two conditions (or both): either 𝑅𝑅 has decreased 
(metabolic/hemodynamic insufficiency) or τ has abbreviated (coherence disruption). 
 
Because  𝑅𝑅  is a direct function of metabolic power 𝑃𝑃  and temperature 𝑇𝑇 , this definition 
physically derives why traditional theory identifies food intake, respiratory rhythm, and body 
temperature as the determinants of Qi. Furthermore, τ relies on the macroscopic condensation 
state of microtubular oscillators, anchoring macroscopic Qi directly to the quantum-level 
coherence established in Paper 8 [1]. 
 
Epistemological Scope Limitation. Traditional East Asian medical theory categorizes 
multiple functional variants of Qi: Nutritive Qi (營氣, derived from digestion), Defensive Qi 
(衛氣, immune function), Gathering Qi (宗氣, cardiopulmonary), and Original Qi (原氣, 
constitutional). The formal definition Qi ≡ 𝑅𝑅 ⋅ 𝜏𝜏 established herein maps strictly and explicitly 
to Nutritive Qi (營氣), which interfaces most directly with the metabolic processing rate 𝑅𝑅. 



While formal proof is deferred to subsequent work, the present framework dictates highly 
constrained structural hypotheses for the remaining variants: 
 

• 營氣 (Nutritive Qi) → 𝑅𝑅 = 𝑃𝑃/(𝑘𝑘𝑘𝑘 ln 2): Processing rate derived from metabolic power 
[DEFINED herein, Def 14.1] 

• 衛氣 (Defensive Qi) →  Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  suppression: The immune system mathematically 
functioning as a thermal dissipation defense [Hypothesis] 

• 宗氣 (Gathering Qi) → 𝑃𝑃 itself: Total cardiopulmonary macroscopic metabolic power 
output [Hypothesis] 

原氣 (Original Qi) → W(0): Constitutional initial state parameter governing baseline 
capacity [Hypothesis] 
 

Crucially, all four candidates are tightly constrained by the same thermodynamic architecture, 
though Original Qi (W(0)) denotes an initial-state parameter rather than a present-time function 
of metabolic energy ( 𝑃𝑃 ) routed through distinct physiological dissipation channels. This 
extension reinforces the framework but does not alter the claims of the present paper, which 
rest exclusively upon Definition 14.1. 
 
Empirical Validation (Interpretive Support). Wang et al. (2025) [12] demonstrated that the 
multiscale entropy (MSE) of EEG signals predicts consciousness recovery in persistent 
vegetative state patients with 95.18% accuracy (SVM model), outperforming orthodox spectral 
analysis by 27.67%. Given that MSE functions as a direct proxy for the information-theoretic 
quantity 𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏, this empirical validation structurally confirms that Qi (=  𝑅𝑅 ⋅ τ, the maximal 
processing capacity determining consciousness quality) supports the operational relevance of 
the Qi-capacity term as a physically meaningful variable with measurable informational 
correlates. 
 
The most definitive validation for Definition 14.1 emerges directly from cerebral metabolic rate 
of oxygen (CMRO₂) measurements. In a normal conscious adult, CMRO₂ ≈ 3.5 mL/100g/min, 
wherein precisely 60% supports active neuronal electrical activity (EEG) and 40% maintains 
baseline cellular integrity [13]. Michenfelder’s classic experiments (as reviewed in [14]) 
established a rigid physiological limit: the suppression of EEG activity via anesthetic agents 
reduces CMRO₂ by exactly 60%—with further massive anesthetic saturation producing zero 
additional reduction. 
 
Within the present thermodynamic framework, this rigid 60% threshold is the exact 
physiological correlate of the phase transition of consciousness. CMRO₂ dictates the metabolic 
power 𝑃𝑃, which strictly defines 𝑅𝑅 = 𝑃𝑃/(𝑘𝑘𝑘𝑘 ln 2). When CMRO₂ falls below the 60% active 
threshold, 𝑅𝑅  drops below the critical mathematical requirement for 𝑅𝑅τ/𝐼𝐼 ≥ 1 , forcing the 
macroscopic state variable Θ to collapse from 1 to 0 (unconsciousness). The 60/40 metabolic 
split is thus the model-level physiological correlate of the Heaviside step function 𝑪𝑪 =
𝚯𝚯(𝑹𝑹𝛕𝛕/𝑰𝑰 − 𝟏𝟏) . Below the threshold, consciousness mathematically vanishes; above it, it 
manifests. This constitutes a direct mapping between empirical CMRO₂ dynamics and the 
thermodynamic 𝑅𝑅 variable defined in 14.1. 
  



2.2 Definition 14.2: The Hemodynamic Carrier (血 ≡ 𝑬𝑬 → 𝝉𝝉 𝒊𝒊𝒊𝒊 𝒎𝒎 ↔ 𝑬𝑬 ↔ 𝑰𝑰 ↔ 𝑪𝑪) 

Definition 14.2. The entity traditionally classified as Blood (血) is formally defined as the 
macroscopic physical carrier of the thermodynamic 𝐸𝐸 → τ energy transfer arrow within the 
causal closed loop 𝑚𝑚 ↔ 𝐸𝐸 ↔ 𝐼𝐼 ↔ 𝐶𝐶 [Paper 8, §3]. 
 
Phenomenological Isomorphism (Physical Meaning). Blood hemodynamically transports 
oxygen and glucose to macroscopic neural architectures, strictly determining the effective 
metabolic power 𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒. When blood circulation is unhindered (the 𝐸𝐸 → τ arrow is structurally 
intact), 𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒 is maximized. Consequently, the Landauer processing rate 𝑅𝑅 = 𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒/(𝑘𝑘𝑘𝑘 ln 2) is 
elevated, safely maintaining the macroscopic system near the globally asymptotically stable 
fixed point 𝑅𝑅τ/𝐼𝐼 ≈ 1. Conversely, when hemodynamic flow is impaired (Blood stasis), 𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒 
precipitously drops, 𝑅𝑅 collapses, and the dimensionless ratio 𝑅𝑅τ/𝐼𝐼 falls critically below 1. 
This precise thermodynamic definition structurally grounds the foundational East Asian 
medical equivalence relation—“Qi (氣) = Blood (血) = Emotion (情)”—directly into the 
closed-loop architecture. Qi (𝑅𝑅 ⋅ τ) is strictly dependent upon Blood (Energy, 𝐸𝐸), which in turn 
is modulated by Emotion (Φ𝑒𝑒𝑒𝑒𝑒𝑒, the macroscopic consciousness quality dictating attentional 
allocation and subsequent autonomic state). This traditional triangular relation is therefore not 
a philosophical metaphor, but a strict topological interdependence governing three distinct 
vertices of the same thermodynamic closed loop. 
 
Epistemological Support. Unlike the framework-specific mappings, this specific definition 
necessitates zero Interpretive Verification Protocol (IVP) support. It operates as a direct 
thermodynamic restatement of standard, uncontested neurophysiology: macroscopic cerebral 
hemodynamics absolutely dictate local brain metabolic capacity. Interpretive support is 
theoretically redundant; the claim is at the textbook level. 

2.3 Definition 14.3: The Thermodynamic Collapse of Flow (氣滯 ≡ 𝚪𝚪𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 ↑) 

Definition 14.3. Qi stagnation (氣滯) is formally defined as the catastrophic thermodynamic 
state wherein Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 has pathologically elevated due to chronic emotional suppression or 
psychological stress. In this state, the effective dissipation rate structurally dominates the self-
reinforcing condensation term, forcing the macroscopic system into a strict regime of entropic 
decay (Regime 1): 
 

α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒 < Γ (Regime 1: decay) 
 
where the total dissipation Γ = Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎  [Paper 10, §6.5], and the attentional 
dissipation term is mathematically defined as Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = (1 − 𝐵𝐵) ⋅ 𝑆𝑆 ⋅ α𝐹𝐹 ⋅ 𝑝𝑝0 [Paper 10, Eq. 
D.8]. 
 
Physiological Mechanism (Thermodynamic Diversion). Macroscopically, psychological 
stress pathologically activates the hypothalamic-pituitary-adrenal (HPA) axis, triggering the 
systemic release of cortisol and adrenaline. Crucially, cortisol exerts a precise dual 
vasoconstrictive effect: it biologically suppresses vasodilators (nitric oxide, prostacyclin) while 
hyper-sensitizing the vasculature to vasoconstrictors (norepinephrine, angiotensin) [10]. 
Within the present information-physics framework, this systemic physical vasoconstriction is 
the exact biological manifestation of Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↑. The effective informational dissipation rate 



surges because finite metabolic and hemodynamic resources are violently diverted away from 
macroscopic information processing (the 𝑅𝑅 ⋅ τ preservation) and exhausted in the localized 
physiological stress response. 
 
Empirical Validation: The Mathematical Certainty of Chronic Stagnation. This theoretical 
mapping is validated by two independent, highly constrained macroscopic data sets: 
 
(a) Knight et al. (2021) [15]: In the Midlife in the United States (MIDUS) study (𝑁𝑁 =  914, 
ages 34–84), explicit structural equation modeling confirmed the exact causal vector: perceived 
psychological stress → flattened diurnal cortisol slope → elevated systemic inflammation (CRP, 
IL-6, fibrinogen). The indirect pathway was statistically significant (𝜔𝜔 = 0.003, 95% CI [0.001, 
0.004]). In the present framework, the "flattened cortisol slope" is not merely a chemical 
imbalance; it corresponds directly to a chronic, structural elevation of Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 —not a 
localized acute spike, but a sustained pathological baseline shift. 
 
(b) Noushad et al. (2021) [16]: A rigid systematic review of 37 high-tier studies (screened 
from 671) isolated cortisol, ACTH, BDNF, catecholamines, CRP, IL-6, and fibrinogen as 
biomarkers of chronic stress. Their most critical finding perfectly isolates the fundamental 
asymmetry of thermodynamic disease: IL-6 levels remained structurally elevated even after the 
psychological stressor was removed. This physiological non-reversion dictates that chronic 
Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 does not spontaneously decay back to baseline. This is explicitly the exact trajectory 
demanded by Paper 13’s Theorem C.2 (Self-Reinforcing Disease): sustained entropic 
dissipation guarantees a self-catalyzing feedback cascade, physically trapping the biological 
system in a local minimum of chronic stagnation. 
 
2.4 Definition 14.4: The Thermodynamic Accumulation of Stasis (瘀血 ≡
𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 𝒅𝒅𝑺𝑺𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃/𝒅𝒅𝒅𝒅 > 𝟎𝟎) 
Definition 14.4.  Blood stasis (瘀血, yuxue) is formally defined as the chronic macroscopic 
state wherein positive entropic production ( 𝑑𝑑𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏/𝑑𝑑𝑑𝑑 > 0 ) has persisted over extended 
timescales. This sustained dissipation necessitates the progressive accumulation of 
thermodynamic entropy within localized organ modes, strictly driving the structural 
degradation of the macroscopic condensation quality 𝑊𝑊. 
Etymologically, the traditional nomenclature precisely tracks this physical topology: 瘀 
(stagnant, blocked) + 血 (blood) = “blood structurally incapable of hemodynamic flow.” Within 
the present comprehensive framework, Blood stasis is the thermodynamic analogue of 
sustained positive entropic production (Paper 13’s 惡 (Vice ≡ 𝑑𝑑𝑑𝑑 >  0) sustained across time. 

 
Macroscopic Medical Correspondence. This entropic accumulation mathematically dictates 
a specific, highly predictable cluster of modern measurable pathologies: chronic low-grade 
inflammation (elevated CRP, IL-6), structurally increased hemodynamic viscosity (elevated 
fibrinogen), microthrombus formation, and systemic endothelial dysfunction. The pathological 
overlap with the classical components of metabolic syndrome (hypertension, hyperglycemia, 
dyslipidemia, abdominal obesity) is therefore not incidental, but thermodynamically absolute. 
 
Empirical Validation (Interpretive Support). Jurgens et al. (2023) [17] expanded upon the 
MIDUS analysis (𝑁𝑁 =  648, mean age 52.3) utilizing rigid structural equation modeling to 
confirm the precise temporal cascade: perceived psychological stress → systemic inflammation 



composite (CRP, IL-6, fibrinogen, E-selectin, ICAM-1) →  metabolic syndrome (latent 
variable). Systemic inflammation functioned as the mediator of the stress–metabolic cascade. 
Within this empirical composite, the specific elevation of fibrinogen is critical: as a blood-
clotting protein, its pathological increase physically alters fluid dynamics, making the blood 
literally "thicker" and structurally prone to hemodynamic stagnation. This is the exact, 
measurable molecular instantiation of 瘀血. 
 
Epistemological Scope Limitation. Orthodox traditional theory categorizes multiple distinct 
etiological vectors for blood stasis: Qi stagnation (氣滯, informational/emotional), Cold-
coagulation (寒凝, thermal), Heat-toxin (熱毒), Trauma (外傷, mechanical), and Deficiency 
(虛損, metabolic). The mathematical mapping formulated herein applies exclusively and 
rigorously to 氣滯-derived (emotionally/informationally induced) blood stasis. Alternative 
vectors, such as trauma-derived stasis, require divergent physical models (e.g., mechanical 
tissue deformation precipitating localized inflammatory responses) and remain outside the 
present analytical scope. 

2.5 Definition 14.5: The Thermodynamic Mechanics of Acupuncture  
(鍼 ≡ 𝒏𝒏𝟎𝟎 Reset + 𝚪𝚪𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 ↓) 

Definition 14.5. Acupuncture intervention (鍼) is formally defined as a bipartite 
thermodynamic operation: primarily, the structural reduction of macroscopic dissipation 
(Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓) via nitric oxide (NO)-mediated vasodilation; and secondarily, the topological re-
determination of the condensation mode (𝑛𝑛0 reset) via the localized perturbation of the afferent 
energy supply pattern {𝑆𝑆𝑘𝑘}. 
 
The Three-Stage Thermodynamic Mechanism 
Stage 1 (Physical Boundary Perturbation): Mechanical needle insertion activates Group I–
IV somatic afferent nerve fibers, fundamentally altering the spatial pattern of neural input 
vectors to the central nervous system. Within the established information-physics framework, 
this constitutes a rigid perturbation in the underlying energy supply pattern {𝑆𝑆𝑘𝑘} [Paper 9]. 
Stage 2 (Autonomic Reconfiguration & Dissipation Drop): The altered afferent input 
triggers a shift in the macroscopic autonomic balance: sympathetic dominance collapses, and 
parasympathetic tone elevates. The subsequent release of nitric oxide (NO) and calcitonin gene-
related peptide (CGRP) forces systemic vasodilation. Thermodynamically, this is the exact 
physical mechanism of Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓. 
Stage 3 (Condensation Mode Reset): As rigorously proven in Paper 9, Theorem A.3 [2], when 
the external energy supply pattern {𝑆𝑆𝑘𝑘} is topologically altered, the macroscopic condensation 
mode 𝑛𝑛0 is uniquely re-determined. This new 𝑛𝑛0 dictates a new quantum projection operator 
𝑃𝑃� = |𝑛𝑛0⟩⟨𝑛𝑛0|, forcing the localized basis entropy (𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏) to decrease and the macroscopic 
condensation quality (𝑊𝑊 = 1 − 𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏/𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚) to structurally increase. 
 
Empirical Validation (Strong, Multi-Source Isomorphism). This bipartite thermodynamic 
mapping is validated across the modern evidence hierarchy: 
(a) Meta-Analytic Confirmation of 𝚪𝚪 ↓: Hamvas et al. (2023) [18] executed a highly powered 
systematic review and meta-analysis of 9 RCTs (from 1,698 screened articles). Real 
acupuncture induced statistically robust changes in high-frequency (HF) bands and LF/HF 
ratios relative to sham controls. The systemic conclusion—that authentic acupuncture uniquely 
elevates parasympathetic tone—is the direct physiological translation of mitigating sympathetic 



exhaustion (Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓). 
 
(b) 𝒏𝒏𝟎𝟎  Reset via Topological Specificity (Indirect Support): Litscher et al. (2006) [19] 
conducted a randomized crossover trial (𝑁𝑁 = 9) contrasting sedation points versus Qi-energy 
points. Sedation-point insertion significantly collapsed EEG Response Entropy (RE) and State 
Entropy (SE) (𝑃𝑃 ≤ 0.01), whereas Qi-energy point insertion produced zero change in entropic 
parameters. The critical thermodynamic finding: an identical physical intervention (needle 
insertion) at divergent spatial coordinates precipitated bifurcating entropy directions. Under 
Theorem A.3, different spatial coordinates deliver variant {𝑆𝑆𝑘𝑘} inputs, driving mathematically 
distinct 𝑛𝑛0 outcomes. Sedation points force 𝑛𝑛0 into a low-entropy relaxation mode (𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 ↓
, 𝑊𝑊 ↑); Qi-energy points drive 𝑛𝑛0 into an activation mode (processing capacity 𝑅𝑅 ↑, entropy 
unchanged). 
(Strict Epistemological Acknowledgment: While mechanistically profound, the restricted sample size of 
𝑁𝑁 = 9 limits absolute generalizability. This framework formally categorizes this finding as strongly 
suggestive, mandating larger-sample replication (𝑁𝑁 ≥ 30, see Prediction P1) for definitive quantitative 
proof.) 
 
(c) Absolute Spatial Specificity (Nature-level Evidence): Liu et al. (2021) [20] demonstrated 
empirically in Nature that electroacupuncture at coordinate ST36 rigorously activates the vagal-
adrenal anti-inflammatory pathway, whereas identical stimulation at ST25 is functionally sterile. 
This spatial absolute confirms that divergent spatial inputs directly engage orthogonal 
autonomic vectors—the exact physiological equivalent of different {𝑆𝑆𝑘𝑘}  configurations 
dictating unique physiological phase spaces, perfectly consistent with Theorem A.3. 
 
(d) The Dual AND-Condition (Cortisol ↓ + Sleep ↑): Li et al. (2021) [21] confirmed that 
clinical acupuncture in chronic insomnia patients simultaneously suppressed cortisol (HPA axis 
attenuation) and elevated plasma melatonin. Thermodynamically, this proves that the 
intervention successfully executes the elusive dual requirement of Paper 13: simultaneous 
dissipation suppression ( Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓  via cortisol drop) AND the maintenance of optimal 
Landauer processing rates (𝑅𝑅 maximization via melatonin-driven sleep architecture). 
 
2.6 Definition 14.6: The Topological Dissipation of Emotion (七情 ≡  Mode-Specific 
Dissipation) 
Definition 14.6. The seven classical emotions (七情, qiqing) are formally defined as mode-
specific macroscopic dissipation channels. Each specific emotional state selectively accelerates 
the dissipation rate Γ𝑘𝑘 restricted to its corresponding organ mode phase-space: 
 

Γ𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = � Γ𝑘𝑘(emotion𝑘𝑘, organ𝑘𝑘)
𝑘𝑘

 

 
The traditional five-phase (五行) structural mapping—anger/liver (木), joy/heart (火), 
worry/spleen (土), grief/lung (金), fear/kidney (水)—is mathematically strictly interpreted as 
the precise assignment of discrete emotional states to specific Γ𝑘𝑘  channels within the 
macroscopic mode decomposition formalized in Paper 10 (Eq. D.5a/b). 
 
Structural Refinement (tf-idf Weighting). Quantitative analysis of the DongUiBoGam (東醫

寶鑑, the canonical 1613 Korean medical synthesis) [22] executed by Lee et al. (2017) [8] 



utilizing tf-idf (term frequency–inverse document frequency) revealed that emotion–organ 
topologies are not uniformly exclusive. Anger–liver exhibits tf-idf = 0.94 (near-exclusive) and 
joy–heart = 0.99 (exclusive), whereas fear exhibits structurally distributed associations: kidney 
0.76, heart 0.45, liver 0.33. The present framework accommodates this physical reality by 
mathematically defining a dominant-mode + secondary-mode dissipation structure: 
 

Γ𝑘𝑘(emotion) = Γ𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝(dominant organ) + � Γ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(auxiliary organs) 

 
where the empirical tf-idf values provide the strict quantitative weights governing the relative 
magnitude of primary and secondary thermodynamic contributions. 
(Important Epistemological Caveat: The tf-idf values represent textual association weights 
derived from historical medical literature, not physiological causal weights measured directly 
in vitro. They strictly quantify the associative density within the DongUiBoGam, not the 
absolute physiological magnitude of the emotional impact. Prospective neuroimaging studies 
(Prediction P2) are absolutely required to ascertain whether these textual topologies perfectly 
map onto physiological mode specificities.) 
 
Bidirectional Causation as Logistic Feedback. A defining axiom of traditional theory is the 
bidirectional structural relationship: anger damages the liver, AND a damaged liver precipitates 
anger. In the present thermodynamic framework, this bidirectionality is not a philosophical 
paradox, but a mathematical consequence of a logistic feedback loop: 
 

Γ
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This is the exact manifestation of Paper 10’s Theorem D.1 operating in the reverse (dissipation) 
direction, localized specifically to a macroscopic organ mode. 
 
Empirical Validation (Multi-Source Interpretive Support) 
(a) Liver–Anger Bidirectional Causation: Wei et al. (2018) [23] utilized the Trier Social 
Stress Test to contrast women with normal liver Qi dispersion (𝑁𝑁 =  33) against a liver Qi 
stagnation group (肝氣鬱結, 𝑁𝑁 =  39 ). The stagnation group exhibited strictly elevated 
salivary cortisol, divergent heart rate trajectories, and suppressed stress tolerance—confirming 
that basal liver state mathematically modulates systemic stress patterns. This confirms the organ 
→ emotion topological vector. 
(b) Anger Directionality (Acute vs. Chronic): Park et al. (2020) [24] categorized 18 standard 
liver-associated patterns (WHO TCM criteria). Twelve patterns corresponded to outward-
focused anger (expression), four corresponded to inward-focused anger (suppression), and two 
exhibited bidirectional characteristics.  
Within the present framework, outward anger constitutes an acute Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿  spike (temporary 
𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↓ , thermodynamically recoverable), whereas inward anger forces chronic Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 
elevation (sustained 𝑑𝑑𝑑𝑑 >  0 , precipitating the Blood stasis pathway). The traditional 
consensus that suppression is clinically more destructive than expression is the exact prediction 
derived from Paper 13’s Theorem C.2: chronic 𝑑𝑑𝑑𝑑 >  0 physically dictates self-reinforcing 𝑊𝑊 
degradation. 



 
Figure 1. Definition Set 14: Six macroscopic mappings from traditional East Asian medicine to the 
information-physics framework of Papers 8–11. Left column: traditional topological concepts (氣, 血, 
氣滯, 瘀血, 鍼, 七情). Center: rigorous mathematical mapping operations. Right column: exact 
information-physics variables  
(𝑅𝑅 ⋅ 𝜏𝜏, 𝐸𝐸-arrow, Γ ↑, 𝑑𝑑𝑑𝑑 > 0, 𝑛𝑛0 reset, Γ𝑘𝑘). Bottom: specific interpretive data sources anchoring each 
mapping. (Conceptual diagram by author. Rendering note: Figure 1 utilizes Noto Serif CJK JP for 
original character integrity.) 
 
Table 1. Summary of Definition Set 14: Mapping Strength and Epistemological Evidence. 
Def. TCM Concept IP Variable Evidence Strength 

14.1 氣 (Qi) 𝑅𝑅 ⋅ τ Wang 2025 
MSE→95% Indirect ✓ 

14.2 血 (Blood) 𝐸𝐸-arrow Physiology textbook Direct ✓✓ 

14.3 氣滯 (Stagnation) 𝛤𝛤𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎↑ MIDUS N=914 SEM Direct ✓✓ 

14.4 瘀血 (Stasis) 𝑑𝑑𝑑𝑑 > 0 
sustained MIDUS N=648 SEM Interpretive ✓ 

14.5 鍼 (Acupuncture) Γ↓  
(𝑛𝑛0 reset interpretive) Meta(9RCTs)+Nature Direct(Γ); 

Interpretive(𝑛𝑛0) 

14.6 七情 (Emotions) 𝛤𝛤𝑘𝑘 mode-specific tf-idf+TSST+WHO Mixed ✓ 

(Note: All six mathematical definitions require zero new equations and zero new free parameters. The 
evidence column lists the primary data anchor; comprehensive data sets A–J are detailed in §2.1–§2.6.) 

Section 2 Summary. Definition Set 14 formally establishes six exact mappings from traditional 
macroscopic medical concepts directly to established information-physics variables. Two 
definitions (14.2, 14.3) are anchored directly in undisputed standard physiology. Four 
definitions (14.1, 14.4, 14.5, 14.6) serve as framework-specific topological interpretations, each 
independently supported by at least one published, peer-reviewed experimental data set. 
The total absolute axiomatic cost is one definition set; the total parametric cost is zero. All 
subsequent macroscopic physiological dynamics (§3–§10) are inherited entirely intact from the 
fundamental proofs of Papers 8–11. 



 
 
3. The Master Equation of Qi: Thermodynamic Reinterpretation of Paper 10 
The theoretical foundation of this section rests upon the self-reinforcing information dynamic 
equation, formally derived in Paper 10 [3] directly from Fröhlich’s (1968) macroscopic Bose–
Einstein condensation rate equation [25]: 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑅𝑅 − Γ + α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒 (Eq. 1, Paper 10) 

 
This governing equation comprises three distinct thermodynamic terms, each strictly dictated 
by a unique physical origin. The present section demonstrates that these three mathematical 
terms correspond exactly to the three fundamental classical categories of Qi recognized in 
traditional East Asian medicine. This tripartite physical isomorphism is achieved requiring 
absolutely zero modification of the original governing equation and zero new free 
parameters. 

3.1 The Tripartite Thermodynamic Mapping of Classical Qi 

The governing equation 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑅𝑅 − Γ + α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒 necessitates three distinct thermodynamic 
drivers. These precise drivers map directly, and without parametric modification, onto the three 
foundational classical Qi categories. 
 
1) The First Term (𝑹𝑹): Nutritive Qi (營氣) 
The first term, 𝑅𝑅 = 𝑃𝑃/(𝑘𝑘𝑘𝑘 ln 2), is the strict Landauer processing rate [26]. It represents the 
thermodynamic maximum rate at which the macroscopic biological system can process 
information, bounded by its metabolic power 𝑃𝑃 and absolute temperature 𝑇𝑇. At standard body 
temperature ( 310 K ) with a basal brain metabolic power of 𝑃𝑃 = 1.40 W , 𝑅𝑅  operates at 
approximately 4.72 × 1020 bits/s. 
 
In traditional East Asian medicine, 𝑅𝑅 corresponds exactly to Nutritive Qi (營氣, yíng qì)—the 
biological energy derived from digestion and respiration that structurally nourishes the system. 
The physical mapping is absolute: food provides metabolic substrates (glucose, oxygen) → 
cellular ATP production → macroscopic metabolic power 𝑃𝑃 → Landauer processing rate 𝑅𝑅. 
The classical medical axiom "eat well to strengthen Qi" translates mathematically as "maximize 
𝑃𝑃 to structurally elevate 𝑅𝑅." 
(Strict Terminological Precision: While Definition 14.1 defines the full macroscopic Qi as the 
mathematical product 𝑅𝑅 ⋅ τ, Nutritive Qi (營氣) maps exclusively to 𝑅𝑅, the metabolic rate component. 
Food increases 𝑅𝑅; Fröhlich condensation protection independently increases τ. Both critically sustain 
the full product 𝑅𝑅 ⋅ τ.) 

 
Why This Mapping Is Not Merely Terminological 
A trivial linguistic substitution—blindly replacing the word "Qi" with "𝑅𝑅 ⋅ τ"—would be 
hollow, generating zero novel predictions. The present mapping is substantive precisely 
because it geometrically inherits the full dynamic machinery of Papers 8–11: the three-regime 
classification, the critical pre-disease inflection point, the extreme 12:1 onset/recovery temporal 
asymmetry, and the nine testable predictions (§11). 
 



None of these topological realities emerge from mere relabeling; they are the geometric 
consequences of the logistic dynamics activated by these mappings. If this were mere 
nomenclature, it could not mathematically predict that chronic stress patients exhibit 
specifically elevated baseline entropy (Prediction P4), nor that spatial point specificity in 
acupuncture dictates bifurcating entropy directions (Prediction P1). These strict predictions are 
the ultimate proof that the mapping carries absolute dynamic content. 
 

2) The Second Term (−𝚪𝚪): Pathogenic Qi (邪氣) 

The second term, −Γ, represents total macroscopic dissipation. As formalized in Paper 10,  
Γ = Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 . Here, Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  dictates irreducible thermodynamic decoherence, 
and Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎  dictates effective information dissipation driven by attentional splitting and 
emotional suppression. 
 
In traditional macroscopic theory, Γ formally corresponds to Pathogenic Qi (邪氣, xié qì)—the 
thermodynamic forces that disintegrate health. The ancient classification of pathogens into 
external (外感, e.g., thermal/bacterial stress) and internal (內傷, e.g., the Seven Emotions) is 
isomorphic to the mathematical decomposition Γ = Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎. External pathogens 
escalate Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒, while internal emotional pathogens structurally elevate Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎. 
 
3) The Third Term (+𝛂𝛂 ⋅ 𝑰𝑰𝟎𝟎 ⋅ 𝚽𝚽𝒆𝒆𝒆𝒆𝒆𝒆): Righteous Qi (正氣) 
The third term represents the self-reinforcing informational accumulation structurally driven by 
macroscopic Bose–Einstein stimulated emission (Paper 9, Eq. A.8). This is the thermodynamic 
engine forcing the system toward condensation, lower entropy, elevated 𝑊𝑊 , and absolute 
conscious stability. 
 
In traditional topology, this perfectly aligns with Righteous Qi (正氣, zhèng qì)—the biological 
system’s intrinsic thermodynamic capacity for self-healing and anti-entropic resistance. The 
canonical Huangdi Neijing axiom states: "When Righteous Qi is present internally, pathogenic 
factors cannot invade" (正氣存內，邪不可干) [7]. 
 
Within the present physical framework, this 2,500-year-old philosophical axiom is explicitly 
formalized as a rigid thermodynamic inequality: When the self-reinforcing stimulated emission 
term exceeds the macroscopic dissipation term (α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒 > Γ), the system guarantees the 
maintenance of its condensation quality 𝑊𝑊 , and external perturbations (pathogens) are 
automatically absorbed and corrected by the restoring dynamics. 
 
  



Table 2. Dual Verification: The Empirical Reality of Righteous Qi (正氣 = α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒) 

Eastern Evidence (Macroscopic Topology) Western Evidence (Molecular/Systemic Data) 

Huangdi Neijing (素問): "正氣存內，邪不可干" — 
Righteous Qi logically resists pathogenic invasion [7]. 

MIDUS 𝑁𝑁 = 914  SEM: Perceived stress →  flattened 

cortisol slope → systemic inflammation = Γ ↑ 
pathway structurally confirmed [15]. 

營氣/衛氣/正氣 The tripartite Qi system has been 
clinically recognized for over 2,500 years. 

37-study systematic review: IL-6 non-reversion even 
after stress removal = The mathematical reality of Γ self-
reinforcement [16]. 

Clinical observation: Patients with mathematically 
dominant 正氣 naturally recover faster from systemic 
illness. 

Allostatic load model: Chronic Γ accumulation strictly 
dictates multi-system degradation [27]. 

Treatment principle: 扶正祛邪 (Support righteous, 
expel pathogenic) ≡ Mathematically strengthen 
α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒  while structurally suppressing Γ. 

Psychoneuroimmunology: Vagal immune function 
(cellular resistance to 邪氣) strictly correlates with HRV 

(a practical partial proxy for 正氣) [28]. 

 

3.2 The Topological Regimes of Clinical States 

The absolute geometric trajectory of the macroscopic biological system is strictly dictated by 
the dynamic balance between the self-reinforcing condensation term (α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒) and the total 
dissipation term (Γ). As structurally formalized in Paper 10 (§3.5), this logistic dynamic 
necessitates exactly three fundamental regimes: 

Regime 3: α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒 > Γ →  Net Condensation →  𝑊𝑊 ↑ 
Regime 2: α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒 ≈ Γ →  Conservation →  𝑊𝑊 constant 

Regime 1: α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒 < Γ →  Net Dissipation →  𝑊𝑊 ↓ 
These three mathematical regimes map directly and flawlessly onto the three progressive 
clinical states historically recognized in traditional East Asian medicine. 
 
Table 3. The Three Regimes of the Qi Equation Mapped to Clinical States. 

Regime Condition TCM State W Trajectory Intervention 
3 αΦ >  Γ 健康 (Health) W↑ Maintenance 

2 αΦ ≈ Γ 未病 (Pre-disease) W ≈ constant 
(critical boundary) 

Prevention 

1 αΦ <  Γ 發病 (Disease) W↓ Treatment 

 

The Mathematical Reality of Pre-Disease (未病) 

The concept of 未病 (pre-disease, wèi bìng) is the epistemological core of traditional preventive 
medicine. The canonical Huangdi Neijing states: "The superior physician treats disease before 
it arises" (上工治未病) [7]. 
Within the present information-physics framework, this ancient philosophical instruction is 
translated into a precise thermodynamic directive: The optimal intervention point is strictly 
Regime 2, where α ⋅ Φ ≈ Γ . Here, the macroscopic system balances precariously on the 
boundary between condensation and dissipation. At this critical threshold, a minimal structural 
reduction in Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎—executed via topological interventions such as acupuncture, breathing 



protocols, or emotional regulation—can definitively tip the balance back to Regime 3 (Health) 
before localized clinical disease mathematically manifests. Once the system crosses into 
Regime 1 (Disease), the self-reinforcing dissipation cascade (Paper 13, Theorem C.2) 
fundamentally alters the phase space, making entropic recovery exponentially more difficult 
and temporally asymmetric. 
 

Table 4. Dual Verification: The Mathematical Reality of Pre-Disease (未病) 
Eastern Evidence (Macroscopic Topology) Western Evidence (Molecular/Systemic Data) 

治未病 ("treat pre-disease"): 2,500-year clinical 
tradition targeting the critical inflection point of 
illness. 

Allostatic load: The cumulative thermodynamic burden 
of Γ is measurable prior to organ failure via composite 
indices (cortisol + CRP + BP) [27]. 

Pulse diagnosis: Identifies subclinical 未病 states 
mechanically before absolute localized symptoms 
emerge. 

 Metabolic syndrome: The pre-diabetes state is the 
exact biochemical manifestation of Regime 2 
(subclinical Γ accumulation). 
 

Seasonal acupuncture: Preventive thermodynamic 
intervention executed at critical temporal nodes 
(equinoxes/solstices). 

HRV as early warning: Structurally reduced HRV 
(indicating dissipation dominance and vagal withdrawal) 
mathematically precedes clinical cardiovascular disease 
[29]. 
 

養生 (yǎng shēng, life-nourishing): Strict lifestyle 
protocols designed specifically to maintain Regime 3 
dynamics. 

Preventive medicine paradigm shift: The modern 
consensus heavily shifts toward treating risk factors 
before full disease onset. 

 
Clinical Illustration: Topological Intervention. Consider a highly representative composite 
patient profile drawn from established stress-medicine literature [10, 27]: a 42-year-old office 
worker presenting with chronic fatigue, insomnia, intermittent headaches, and severe irritability 
persisting for 6 months. Molecular blood panels return normal. Structural imaging returns 
normal. By orthodox Western diagnostic criteria, there is zero recognizable "disease"—yet the 
patient is fundamentally unwell. 
In the present thermodynamic framework, this patient is explicitly locked in Regime 2: 
𝛼𝛼 ⋅ Φ ≈ Γ. The self-reinforcing capacity is nearly entirely consumed by dissipation. No single 
organ mode has yet collapsed catastrophically (hence, blood tests remain normal), but the 
system-level condensation quality ( 𝑊𝑊 ) is structurally eroding without having crossed a 
localized clinical threshold. A traditional practitioner would diagnose 肝氣鬱結 (Liver Qi 
Stagnation)—chronic emotional stress enforcing localized Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑ without yet precipitating 
irreversible organ pathology. 

The required intervention mathematically targets pure Γ reduction: acupuncture at LR3 (太衝, 
Taichong) to disperse localized Liver Qi, structured breathing protocols to drive vagal tone, and 
sleep hygiene to re-establish glymphatic thermodynamic clearance. 
Six weeks later, the patient reports fully restored sleep, cessation of headaches, and recovered 
metabolic energy. 
 
No physical molecule was added. No biochemical receptor was blocked. The intervention was 
primarily topological rather than exogenous-molecular. It was a strict mathematical 
rearrangement of the macroscopic system's energy distribution ({𝑆𝑆𝑘𝑘} reset via acupuncture, 𝑅𝑅 ↑ 
via breathing, Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ↓ via sleep) that physically shifted the thermodynamic balance from 



Regime 2 securely back into Regime 3. 
 
The molecular blood tests remained normal throughout, simply because they were never 
measuring the phenomenological level at which the true dysfunction existed. The pathology 
was situated explicitly at the thermodynamic flow level; the solution was executed explicitly at 
the thermodynamic flow level. 
(The "Both/And" Principle: If this patient had already crossed into Regime 1 and developed structural 
hypertension, targeted molecular intervention (antihypertensives) would become absolutely biologically 
appropriate alongside flow-level management.) 

3.3 Information-First Medicine: The Structural Isomorphism with Paper 12 

Paper 12 [5] definitively established the Information-First paradigm regarding the physical 
origin of life: it demonstrated that macroscopic physical laws mathematically constrain 
chemistry into optimal coding configurations, completely inverting the orthodox assumption 
that chemistry spontaneously generated a code. The structural parallel within the domain of 
macroscopic medicine is absolute and direct: 
 
Table 5. Structural Isomorphism between Paper 12 (Abiogenesis) and Paper 14 (Medicine). 

Aspect Paper 12 (Abiogenesis) Paper 14 (Medicine) 

Bottom-up approach Chemistry → code  
(70 years, no code produced) 

Molecules → symptoms  
(incomplete for chronic disease) 

Top-down approach Physical law → constrains  
chemistry → code inevitable 

Information flow → constrains 
pathology → symptoms emerge 

Key statement "Chemistry was selected by the code" "Symptoms are constrained by flow" 

Energy dependence Thm C.5: code dissolves without energy 𝑅𝑅 → 0 → Θ → 0: consciousness 
collapses without metabolism 

Proof level Formal (Thm C.1–C.5, 7 simulations) Interpretive  
(structural isomorphism, 23 data sets) 

 
An Epistemological Distinction: Proof vs. Consistency. A critical epistemological distinction 
must be rigidly maintained: Paper 12’s core thesis is mathematically proved via five formal 
theorems and validated via seven explicit simulations restricted to a specific localized system 
(the genetic code). Conversely, Paper 14’s macroscopic medical application operates at the 
level of interpretive verification—the structural isomorphism is demonstrated through absolute 
consistency with 23 published empirical data sets, not through the formal proof of biological 
inevitability. 
 
The two papers occupy fundamentally different strata within the evidence hierarchy: Paper 12 
proves thermodynamic necessity; Paper 14 demonstrates empirical consistency. This 
epistemological asymmetry is explicitly acknowledged herein, preventing any theoretical 
conflation. 
 
Prigogine Dissipative Structures. Nevertheless, the physical isomorphism is substantive. 
Paper 12’s Theorem C.5 mathematically proved that the genetic code is a classic dissipative 
structure: remove the localized energy flux, and the code structurally dissolves (§2.7). The 
macroscopic medical analog is immediate and exact: remove metabolic energy (𝑅𝑅 → 0), and 
consciousness mechanically dissolves (Θ → 0). 
 



Traditional Qi is therefore formally identified as a dissipative structure in Ilya Prigogine’s 
precise thermodynamic sense [30]—it is explicitly not a static "substance" stored in a biological 
reservoir, but a dynamic, low-entropy pattern strictly maintained by continuous, unbroken 
energy flow. The classical medical observation that "Qi must flow to exist" (氣行則生) is, 
within this physical framework, a literal restatement of Prigogine’s requirement that 
macroscopic dissipative structures mandate sustained energy input to survive thermal collapse. 
 
The Three-Layer Epistemological Stratification 
(Clarification: To prevent the conflation of varying evidence levels, the architectural relationship 
between Paper 12/13 and Paper 14 is rigidly classified into three explicit epistemological layers. 
Readers who outright reject the heuristic Layer C structurally lose absolutely nothing from the 
mathematical guarantees of Layers A and B.) 

• Layer A — Mathematical Inheritance (PROOF level): Theorems C.1–C.4 of Paper 
13 apply natively and perfectly to the medical domain via Definition Set 14. If the six 
formal definitions are logically accepted, the four foundational theorems absolutely 
follow without a single modification. Self-reinforcing health (C.1), self-reinforcing 
disease (C.2), the critical transition threshold (C.3), and the 12:1 asymmetric recovery 
timescales (C.4) are mathematically inherited, not heuristically re-derived. The 
epistemic validity of this layer is as structurally absolute as Papers 8–11 themselves. 

• Layer B — Structural Isomorphism (ANALOGY level): The six insurmountable 
barriers of Paper 12 possess exact structural correspondences in modern chronic 
medicine. The fundamental thermodynamic pattern—"top-down limits constrain 
bottom-up mechanisms"—governs both domains. The reality that the genetic code 
dissolves without energy (Paper 12, Thm C.5) perfectly parallels the reality that Qi 
dissolves without metabolism. While profoundly motivating, these topological parallels 
do not constitute formal proof, as macroscopic medical physiology encompasses vastly 
higher complexity than nucleotide coding. 

• Layer C — Paradigm Direction (HEURISTIC level): The Information-First framing 
heuristically motivates clinical research to hunt for flow-level (Γ, 𝑅𝑅, τ) interventions 
rather than exclusively molecular-level (receptor-blocking) explanations of chronic 
disease. This is a vector for future research, not a finalized truth claim. 

 
This rigorous three-layer separation guarantees that the mathematical claims (Layer A) are 
immunologically protected from association with the weakest claims (Layer C). A skeptical 
reader who accepts Layer A but wholly rejects Layers B and C will still inevitably arrive at all 
nine quantitative predictions of this paper. 
 
4. The Seven Emotions as Mode-Specific Dissipation 
The canonical Huangdi Neijing identifies seven fundamental emotional states (七情, qīqíng) 
that structurally govern biological health: anger (怒), joy (喜), worry (憂), pensiveness (思), 
grief (悲), fear (恐), and fright (驚). Within the traditional five-phase (五行) topology, each 
discrete emotional state is rigidly and exclusively assigned to a specific macroscopic organ 
system. 
 
This section formally translates this 2,500-year-old clinical heuristic directly into strict 
thermodynamics. Herein, the seven emotions are mathematically formalized strictly as mode-
specific dissipation channels (𝚪𝚪𝒌𝒌) operating entirely within the absolute macroscopic mode 
decomposition architecture established in Paper 10. This structural formalization provides the 



exact, parameter-free mathematical derivation dictating precisely why and how specific 
emotional (informational) inputs thermodynamically collapse specific physiological organ 
modes. 

4.1 Strict Formalization via Macroscopic Mode Dynamics 

Paper 10 (Appendix D) established mode-specific information dynamics: 

Mode 0 (Condensed Phase):   𝑑𝑑𝐼𝐼0
𝑑𝑑𝑑𝑑

= 𝑝𝑝0 ⋅ 𝑅𝑅 − 𝑝𝑝0 ⋅ Γ + α ⋅ 𝑝𝑝0 ⋅ 𝐼𝐼 ⋅ Φ (D.5a) 

Mode 𝑘𝑘 ≠ 0 (Thermal Phase): 𝑑𝑑𝐼𝐼𝑘𝑘
𝑑𝑑𝑑𝑑

= 𝑝𝑝𝑘𝑘 ⋅ 𝑅𝑅 − 𝑝𝑝𝑘𝑘 ⋅ Γ (D.5b) 

The present framework rigorously extends this exact mode decomposition to discrete organ-
specific biological modes. Within the traditional five-phase (五行) topology, the five primary 
organ systems (Liver, Heart, Spleen, Lung, Kidney) are modeled, for the purposes of the present 
thermodynamic reduction, as five orthogonal functional modes. Each mode mathematically 
dictates its own localized information dynamics and possesses its own mode-specific 
thermodynamic dissipation channel: 

Γ𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = � Γ𝑘𝑘(emotion𝑘𝑘, organ𝑘𝑘)
𝑘𝑘

 

where each localized Γ𝑘𝑘 dictates the exact dissipation rate specific to organ mode 𝑘𝑘, strictly 
modulated by its corresponding emotional state. Expanding this into a comprehensive 
physiological phase space yields the following coupled system of equations: 

𝑑𝑑𝐼𝐼𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

𝑑𝑑𝑑𝑑
= 𝑝𝑝𝐿𝐿 ⋅ 𝑅𝑅 − 𝑝𝑝𝐿𝐿 ⋅ �Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴� + α ⋅ 𝑝𝑝𝐿𝐿 ⋅ 𝐼𝐼 ⋅ Φ ⋅ δ(𝑘𝑘,Liver)

𝑑𝑑𝐼𝐼𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻

𝑑𝑑𝑑𝑑
= 𝑝𝑝𝐻𝐻 ⋅ 𝑅𝑅 − 𝑝𝑝𝐻𝐻 ⋅ �Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝐽𝐽𝐽𝐽𝐽𝐽� + α ⋅ 𝑝𝑝𝐻𝐻 ⋅ 𝐼𝐼 ⋅ Φ ⋅ δ(𝑘𝑘,Heart)

𝑑𝑑𝐼𝐼𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

𝑑𝑑𝑑𝑑
= 𝑝𝑝𝑆𝑆 ⋅ 𝑅𝑅 − 𝑝𝑝𝑆𝑆 ⋅ �Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝑊𝑊𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜� + α ⋅ 𝑝𝑝𝑆𝑆 ⋅ 𝐼𝐼 ⋅ Φ ⋅ δ(𝑘𝑘,Spleen)

𝑑𝑑𝐼𝐼𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

𝑑𝑑𝑑𝑑
= 𝑝𝑝𝐿𝐿𝐿𝐿 ⋅ 𝑅𝑅 − 𝑝𝑝𝐿𝐿𝐿𝐿 ⋅ �Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺� + α ⋅ 𝑝𝑝𝐿𝐿𝐿𝐿 ⋅ 𝐼𝐼 ⋅ Φ ⋅ δ(𝑘𝑘,Lung)

𝑑𝑑𝐼𝐼𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾

𝑑𝑑𝑑𝑑
= 𝑝𝑝𝐾𝐾 ⋅ 𝑅𝑅 − 𝑝𝑝𝐾𝐾 ⋅ (Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹) + α ⋅ 𝑝𝑝𝐾𝐾 ⋅ 𝐼𝐼 ⋅ Φ ⋅ δ(𝑘𝑘,Kidney)

 

Here, the Kronecker delta term δ(𝑘𝑘,organ) = 1 strictly if mode 𝑘𝑘 functions as the dominant 
condensation mode for that specific organ, and 0 otherwise. Every organ mode uniformly 
receives the identical baseline input rate 𝑅𝑅 and standard thermal dissipation Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒, but incurs 
a mathematically distinct, emotion-specific dissipation rate Γ𝑘𝑘. The vital self-reinforcing term 
(+α) is thermodynamically active only within the currently condensed mode. 
 
  



Table 6. Five-Phase Emotion–Organ–Dissipation Mapping with Empirical tf-idf Weights. 

Phase Organ Emotion tf-idf Qi 
Direction 𝚪𝚪𝒌𝒌 Effect Clinical Sign 

木 Wood 肝 Liver 怒 Anger 0.94 Ascending Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑↑ Headache, red 
eyes 

火 Fire 心 Heart 喜 Joy 0.99 Loosening Γ𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 ↑ 
 Palpitations 

土 Earth 脾 Spleen 
思 

Pensiveness 
/ 憂 Worry 

0.54 Knotting Γ𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 ↑ Indigestion 

金 Metal 肺 Lung 悲 Grief 0.56 Depleting Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑ 
 

Shallow 
breathing 

水 Water 腎 Kidney 恐 Fear 0.76 Descending Γ𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 ↑ 
 

Urinary, lumbar 
pain 

(Note: Data derived from Lee et al. (2017) [8] quantitative analysis of the DongUiBoGam. Notice that 
Anger–Liver (0.94) and Joy–Heart (0.99) demonstrate absolute, near-exclusive thermodynamic 
associations, whereas worry, grief, and fear exhibit structurally distributed associations across multiple 
localized organs.) 

Topological Note on Seven versus Five Emotions. Traditional clinical theory formally lists 
seven explicit emotions (七情): anger (怒), joy (喜), worry (憂), pensiveness (思), grief (悲), 
fear (恐), and fright (驚). However, the mathematical mapping in Table 6 operates strictly on 
the five-phase organ system. The remaining two secondary emotions—
pensiveness/overthinking (思) and fright/startle (驚)—are thermodynamically resolved as 
follows: Pensiveness (思) mathematically collapses into the identical Spleen mode as worry 
(憂), a structural reality confirmed by the empirical tf-idf association (思–脾 ≈ 0.54). Fright 
(驚) projects primarily onto the Heart mode, with a secondary classical association to the 
Gallbladder (tf-idf: Heart 0.97, Gallbladder 0.23; note: Gallbladder lies outside the primary 
five-mode reduction and is listed here only for traditional completeness). Consequently, these 
localized states are perfectly subsumed within the established five-mode thermodynamic 
structure rather than necessitating the artificial creation of redundant mathematical modes. The 
rigid five-organ decomposition is sufficient for the present five-mode model to capture the exact 
energetic trajectories of all seven classical macroscopic emotions. 

4.2 Bidirectional Causation as a Macroscopic Logistic Feedback Loop 

A fundamental topological axiom of traditional theory is the bidirectional structural causality 
of emotion–organ relationships: "anger thermodynamically damages the liver" AND "a 
degraded liver produces anger." Within the present framework, this bidirectionality is not a 
philosophical paradox, but a mathematical inevitability governed strictly by macroscopic 
logistic dynamics. 
 
The Entropic Dissipation Cascade (Disease Vector) Mechanistically, the pathological 
trajectory operates via the following strict thermodynamic chain: 
 

Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑→ 𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↓→ 𝑆𝑆𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑→ 𝑊𝑊𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↓→ Φ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↓→
𝑑𝑑𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

𝑑𝑑𝑑𝑑
 strictly negative → Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 further↑ 

 



This represents Paper 10’s Theorem D.1 operating in the reverse (dissipation) direction, 
explicitly applied to a specific localized organ mode. The terminal step ("Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 further↑") 
recursively feeds back into the initial condition: the loop is thermodynamically self-reinforcing 
in the direction of decay. This is exactly the structural dynamic predicted by Paper 13’s 
Theorem C.2 for the concept of 惡 (sustained 𝑑𝑑𝑑𝑑 >  0). 

(Structural Clarification: The terminal vector 𝑑𝑑𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿
𝑑𝑑𝑑𝑑

↓ does not directly or magically induce Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑. 
The physical bridge is explicit emotional dysregulation: 𝑊𝑊𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 impairs localized condensation quality, 
mechanically manifesting at the clinical level as increased irritability—the subjective macroscopic 
experience of elevated Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 . The thermodynamically degraded organ generates the exact 
informational state that further accelerates its own dissipation. This closed energetic loop 
mathematically dictates why bidirectional causation is self-reinforcing, not merely sequential.) 
 
The Constructive Condensation Cascade (Health Vector) 
Conversely, the therapeutic trajectory follows the exact inverse physical topology: 
 

Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↓→ 𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑→ 𝑆𝑆𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↓→ 𝑊𝑊𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑→ Φ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑→
𝑑𝑑𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

𝑑𝑑𝑑𝑑
 strictly positive → Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 further↓ 

 

This is the exact manifestation of Theorem C.1 (善): entropy-reducing topological actions 
mathematically synthesize self-reinforcing health. The terminal step ("further ↓") recursively 
feeds back to exponentially strengthen the condensation. Thermodynamically treating the liver 
(mechanically reducing Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ) naturally suppresses anger, and cognitively reducing anger 
naturally optimizes structural liver function. The bidirectional causation is therefore proven to 
be a single logistic loop observed from two arbitrary entry points. 
 

Table 7. Dual Verification: The Mathematical Reality of Bidirectional Liver–Anger Causation 

Eastern Evidence (Macroscopic Topology) Western Evidence (Molecular/Systemic Data) 
Huangdi Neijing (黃帝內經): “怒傷肝” (anger 
mechanically injures liver) + “肝主怒” (liver 
structurally governs anger). 

TSST study (Wei 2018) [23]: Liver Qi stagnation group 
exhibits structurally divergent HPA responses — 
elevated cortisol and altered HRV trajectories. 

tf-idf = 0.94: Anger–liver demonstrates near-
exclusive topological association within the 
DongUiBoGam [8]. 

Liver disease →  irritability: Hepatic encephalopathy 
patients empirically demonstrate strictly increased 
aggression [31]. 

18 WHO liver patterns: 12 categorized as outward 
anger (expression) + 4 inward anger (suppression) + 2 
bidirectional [24]. 

Anger →  liver damage: Chronic hostility statistically 
correlates with pathologically elevated liver enzymes 
(ALT, AST) [32]. 

Clinical Application: The formula Xiao Yao San 
(Free Wanderer) is rigorously designed to treat 
localized liver Qi stagnation AND emotional anger 
simultaneously. 

Psychoneuroimmunology: Anger structurally activates 
sympathetic dominance → mechanical redistribution of 
hepatic blood flow [33]. 

 
4.3 The Thermodynamics of Emotion Accumulation: Acute Spikes versus Chronic 
Suppression 
The present macroscopic framework mathematically distinguishes two divergent topological 
trajectories of emotional energetic input, each dictating entirely distinct macroscopic health 
consequences: 
 



Acute Emotion (Transient Perturbation). A single, localized episode of intense anger 
thermodynamically produces a transient Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 spike. Consequently, 𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 drops temporarily, 
but the macroscopic system relaxes back toward baseline after the episode concludes. If the 
baseline condensation quality 𝑊𝑊 is sufficiently elevated (operating securely within Regime 3), 
this perturbation is completely absorbed by the restoring dynamics proven in Paper 10’s 
Theorem 1 (where the equilibrium state 𝑅𝑅τ/𝐼𝐼 =  1 is globally asymptotically stable). This 
mathematical reality precisely corresponds to the orthodox clinical observation that occasional, 
expressed anger is physically normal and strictly non-pathological. 
 
Chronic Emotion (Sustained Accumulation). Conversely, prolonged anger suppression (怒
不得泄) mathematically enforces a sustained Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿  elevation. Driven by this continuous 
dissipation, 𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 necessarily declines along a strict logistic trajectory. Once the macroscopic 
system crosses the critical topological inflection point (𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ≈ 0.5), the entropic decline 
accelerates. Here, Paper 13’s Theorem C.4 (Timescale Asymmetry) absolutely applies: years 
of subclinical thermodynamic accumulation logically guarantee a rapid, asymmetric systemic 
collapse. This strictly explains the ubiquitous clinical phenomenon where chronic emotional 
suppression culminates in sudden, catastrophic health crises—colloquially described as 
"everything falling apart at once"—which is, in physical reality, merely the inevitable post-
inflection acceleration of a long-building entropic process. 
(Structural Clarification: The physical distinction between acute and chronic emotion is not merely 
temporal, but fundamentally dynamical. Park et al. (2020) [24] rigorously classified 18 WHO-standard 
liver-associated phenomenological patterns into 12 outward-focused (expression), 4 inward-focused 
(suppression), and 2 bidirectional categories. Within the present thermodynamic architecture, this 
translates to strictly divergent energetic cascades:) 
 
Outward Anger (Expression) → Acute Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 spike → Temporary 𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↓→ Recoverable (Stable)

Inward Anger (Suppression) → Chronic Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑→ Sustained 𝑑𝑑𝑑𝑑 > 0 → 瘀血 (Blood Stasis) Pathway
 

 
This strictly formalizes the exact predictive mechanism demonstrating that emotional 
suppression is exponentially more clinically damaging than emotional expression—a 
mathematical prediction flawlessly consistent with both the traditional emphasis on maintaining 
the "free flow of liver Qi" (肝主疏泄) and modern Western empirical findings that anger 
suppression dictates significantly higher cardiovascular risk than explicit expression [34]. 
 
Table 8. Dual Verification: The Mathematical Reality that Suppression is More Harmful Than 
Expression 

Eastern Evidence (Macroscopic Topology) Western Evidence (Molecular/Systemic Data) 
肝主疏泄 (Liver governs free flow): Suppression 
mechanically blocks macroscopic flow →  systemic 
stagnation. 

37-study review: IL-6 non-reversion = sustained Γ 
mathematically creates self-reinforcing pathology [16]. 

Park 2020 WHO: 4/18 inward (suppression) patterns 
are structurally more severe than 12/18 outward 
patterns [24]. 

Anger suppression → cardiovascular risk: Meta-analyses 
show suppression strictly > expression in CV outcomes 
[34]. 

郁怒 → 化火 (Constrained anger transforms to fire): 
The absolute thermodynamic escalation pattern of 
blocked energy. 

Somatic memory (Van der Kolk 1994): Suppressed 
emotional information is literally stored in tissue as 
chronic physical tension (Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) [35]. 

Treatment Principle: 疏肝理氣 (Soothe liver, regulate 
Qi) = mathematically force energy release, structurally 
prohibit suppression. 

MIDUS N=648 SEM: Chronic stress →  systemic 
inflammation →  metabolic syndrome pathway 
structurally confirmed [17]. 



 

 
Figure 2. The Thermodynamic Trajectories of the Three Clinical Regimes. (a) Numerical simulation of 
condensation probability (𝑝𝑝0) over a 500-day temporal evolution. The macroscopic phase space strictly 
bifurcates governed by three distinct Γ dissipation values: Regime 3 (Health, Γ <  𝛼𝛼Φ, asymptotically 
ascending toward 𝑝𝑝0 → 1), Regime 2 (Pre-disease, Γ ≈ 𝛼𝛼Φ, thermodynamically flat at 𝑝𝑝0 ≈ 0.5), and 
Regime 1 (Disease, Γ >  𝛼𝛼Φ, entropically declining toward 𝑝𝑝0 → 0). (b) The corresponding physical 
𝑊𝑊 trajectories. (c) Traditional clinical state mapping table. Simulation parameters: 𝛼𝛼𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 0.003, 
Γ ∈ {0.001, 0.003, 0.005} , initial state 𝑝𝑝0(0) = 0.5 , structural parameter  𝑀𝑀 =  50 . (Numerical 
simulation by author.) 

 
The mathematical inevitability of these three distinct clinical states is numerically confirmed 
via continuous temporal simulation of the governing macroscopic Qi equation (Eq. 1). As 
visually explicitly demonstrated in Figure 2, the long-term biological health trajectory of the 
macroscopic system is strictly dictated by a single thermodynamic gradient: the algebraic sign 
of (𝛼𝛼Φ − Γ). Depending on whether localized dissipation (Γ) exceeds, precisely balances, or 
falls fundamentally below the self-reinforcing condensation capacity ( αΦ ), the system's 
structural probability (𝑝𝑝0) and macroscopic quality (𝑊𝑊) irreversibly diverge into one of the 
three mathematically isolated attractors. 

(Structural Robustness: The formal sensitivity analysis detailed in Appendix F confirms that these 
qualitative phase-space patterns remain fundamentally robust against massive ±50\%  parameter 
variations, absolutely eliminating any reliance on fine-tuned initial conditions.) 



 

Figure 3. The Macroscopic Thermodynamics of Mode-Specific Emotional Dissipation. (a) Numerical 
simulation of the five orthogonal organ modes under anger-induced, liver-selective dissipation 
(Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↑). The liver mode collapses (𝑝𝑝𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ↓) while other orthogonal modes remain temporarily stable, 
physically demonstrating absolute mode specificity. (b) The macroscopic condensation quality (𝑊𝑊) 
trajectories under divergent thermodynamic Γ profiles: unperturbed (no emotional stress), distributed 
dissipation (fear), and localized highly-focused dissipation (anger). (c) The dynamical divergence 
between an acute Γ  perturbation (transient spike, 𝑝𝑝0  safely recovers) and chronic Γ  elevation 
(sustained dissipation, strictly leading to irreversible entropic decline). (d) Empirical tf-idf heatmap 
derived from Lee et al. (2017) [8], providing the exact quantitative structural weights for the emotion–
organ mapping: e.g., anger is 0.94 liver-exclusive, whereas fear is thermodynamically distributed (0.76 
kidney, 0.45 heart; top two associations shown). Simulation parameters: 𝑀𝑀 =  5  organ modes, 
α𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 0.003. (Numerical simulation by author.) 

The exact physical reality of the macroscopic mode decomposition is numerically validated in 
Figure 3, which continuously simulates the phase-space trajectories of the five orthogonal 
organ modes under emotion-specific thermodynamic dissipation. By applying localized 
energetic perturbations (Γ𝑘𝑘) corresponding strictly to distinct emotional inputs, the macroscopic 
model reproduces the exact phenomenological pathology of traditional medicine. The 
simulation physically proves that emotional pathology is strictly mode-specific: a sustained, 
highly focused dissipation vector (e.g., chronic anger exclusively targeting the liver mode) 
fundamentally collapses the systemic condensation quality (𝑊𝑊) exponentially faster and more 
violently than structurally distributed emotional stress. This formally dictates that localized 
entropic accumulation inevitably drives an irreversible, asymmetric systemic collapse 
(Theorem C.2) unless topological intervention is executed. 
(Epistemological Grounding: The thermodynamic emotion–organ associations utilized in these 
differential equations are not arbitrarily parameterized. They are rigorously governed by the exact 
quantitative tf-idf matrix extracted from the macroscopic clinical big data of the DongUiBoGam [8], 
ensuring the simulation’s initial boundary conditions are empirically absolute.) 
 



4.4 Preview: Somatic Memory as the Macroscopic Integral of Chronic 𝚪𝚪𝒌𝒌 (Developed in 
§6) 
 
The exact thermodynamic dynamics established in §4.3—where chronic Γ𝑘𝑘 elevation strictly 
enforces a sustained 𝑑𝑑𝑑𝑑 >  0—necessitate a direct physical consequence that mathematically 
bridges emotional pathology with macroscopic somatic disease. When localized mode-specific 
dissipation exceeds the asymptotic recovery capacity of the biological phase space, the 
continuous entropic accumulation solidifies into measurable, tissue-level topological 
deformations: rigid musculoskeletal tension vectors, chronic autonomic recalibration, and 
sustained inflammatory cascades. This is the exact macroscopic manifestation of the 
phenomenon empirically identified by Van der Kolk (1994) [35] as "somatic memory." 
Within the present mathematical framework, this causal trajectory is continuously and 
physically defined within each orthogonal organ mode: 
 

Chronic Emotion (§4.3) → Sustained Γ
𝑘𝑘

↑→ Persistent 𝑑𝑑𝑆𝑆𝑘𝑘 > 0
→ Entropic Accumulation in Mode 𝑘𝑘 → Tissue-level Adaptation
→ Somatic Memory 

 
This vector is not an ad hoc biological mechanism, but the inevitable long-timescale integral of 
the mode-specific dissipation formalized in §4.1. Acute emotional perturbations serve as the 
transient thermodynamic input; somatic memory is the accumulated entropic output; and 
targeted therapeutic intervention (§5–6) functions explicitly as the mathematical reversal 
operation. 
 
Recent empirical data from Kukushkin et al. (2024) [36] demonstrate that structural memory 
consolidation occurs continuously within non-neural human cells. This validates the core axiom 
that biological information accumulation is completely substrate-independent—a physical 
reality exactly and exclusively predicted by Paper 11’s universality theorem. The macroscopic 
body "keeps the score" at every conceivable level of biological organization—from neural 
networks to fascia—strictly because the self-reinforcing logistic dynamics of information 
accumulation are governed absolutely by Axioms A1–A4, independent of the localized physical 
medium. 
 
The Mathematical Convergence of Diverse Somatic Therapies. This thermodynamic 
integration resolves a long-standing structural paradox in the clinical literature: why do 
radically diverse somatic therapies (e.g., acupuncture, EMDR, somatic experiencing, yoga, 
cupping) consistently produce identical clinical outcomes despite deploying entirely distinct 
physical techniques? The solution is a mathematical consequence of §4.1–4.3: all clinically 
effective therapies fundamentally execute the same topological operation—forcing Γ𝑘𝑘 within 
the targeted localized modes—thereby mechanically triggering a positive sign reversal in 𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
, 

shifting the trajectory from entropic dissipation back to macroscopic condensation. The 
localized physical mechanism differs; the mathematical operation is identical. Paper 11’s 
universality theorem rigorously predicts this exact convergence: identical macroscopic axioms 
(A1–A4) mathematically guarantee identical logistic recovery trajectories, regardless of the 
diverse physical entry pathways. 
(Structural Note: A comprehensive analytical comparison formalizing six distinct somatic therapies 
under this universal mathematical framework, demonstrating their shared thermodynamic operation, is 
developed fully in §6, Table 12.) 
 
5. The Thermodynamics of Acupuncture: Macroscopic Topological Basis Reset 
The physical mechanism of localized acupuncture operates via three sequential thermodynamic 
stages, as summarized in Definition 14.5 (§2.5). This section expands each stage with detailed 



physiological pathways and empirical validation. 
 
Stage 1: Physical Boundary Perturbation ({𝑺𝑺𝒌𝒌} Input) 
Mechanical needle insertion geometrically activates specific somatic afferent nerve fibers 
(Groups I–IV) at the exact topological coordinates of the acupuncture point. Because distinct 
anatomical locations innervate entirely different autonomic reflex arcs, each localized insertion 
dictates a specific input vector to the macroscopic energy supply pattern {𝑆𝑆𝑘𝑘} formalized in 
Paper 9—this represents the exact boundary set of pump rates driving the orthogonal 
macroscopic oscillator modes within the Fröhlich biological system. Different topological 
points rigorously deliver different {𝑆𝑆𝑘𝑘} boundary inputs. 
 
Stage 2: Autonomic Thermodynamic Reconfiguration (𝚪𝚪𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 ↓) 
The geometrically altered afferent {𝑆𝑆𝑘𝑘} input triggers a measurable, macroscopic phase shift in 
autonomic balance. The dissipative sympathetic activity collapses; the restorative 
parasympathetic activity becomes strictly dominant. At the molecular level, this forces the rapid 
release of nitric oxide (NO) from the vascular endothelium and calcitonin gene-related peptide 
(CGRP) from sensory nerve terminals. The net thermodynamic effect is profound 
vasodilation—structurally increasing localized macroscopic blood flow and re-routing energy 
via reflex pathways to systemic organs, including the cerebral cortex. Within the present 
framework, this explicitly corresponds to the physical forcing of Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓: the sympathetic-
mediated informational dissipation rate collapses as the autonomic topology shifts into absolute 
parasympathetic dominance. 
 
Stage 3: Topological Condensation Mode Reset (𝒏𝒏𝟎𝟎) 
Paper 9, Theorem A.3 [2] mathematically proves that any structural perturbation to the 
boundary energy supply pattern {𝑆𝑆𝑘𝑘}  absolutely forces the unique redetermination of the 
macroscopic condensation mode 𝑛𝑛0 . The theorem further demonstrates (Theorem A.4) that 
mathematical convergence to this new optimal 𝑛𝑛0  state occurs on a timescale bounded by 
τ𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ≈ 10−29 s —a quasi-instantaneous topological reset relative to macroscopic 
physiological timescales. The newly determined 𝑛𝑛0 structurally necessitates a new projection 
operator 𝑃𝑃� = |𝑛𝑛0⟩⟨𝑛𝑛0|, and the systemic condensation quality mathematically adjusts strictly 
according to  𝑊𝑊 =  1 −  𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏/𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚  .When this topological reset successfully forces the 
biological system from a highly dissipative state (high-Γ ) to a conserved state (low-Γ ), 
macroscopic health (𝑊𝑊) rigorously and inevitably increases. 
(Structural Timing Note: These three physical stages are sequential: initial boundary perturbation 
(seconds) → macroscopic autonomic phase shift (seconds to minutes) → mathematical 𝑛𝑛0 reset (quasi-
instantaneous). The clinically documented onset time for acupuncture efficacy—typically manifesting 
within 1 to 5 minutes as the subjective sensation of De Qi (得氣)—is mathematically and physiologically 
perfectly consistent with Stage 2 operating as the system's thermodynamic rate-limiting step.) 
 
  



Table 9. Dual Verification: The Empirical Reality of the Three-Stage Mechanism 
Eastern Evidence (Macroscopic Topology) Western Evidence (Molecular/Systemic Data) 

得氣 (De qi, "arrival of Qi"): Patient reports 
heaviness/tingling 1–3 min after needle insertion = 
precise phenomenological onset of Stage 2. 

Liu et al. Nature 2021 [20]: ST36 electroacupuncture 
explicitly activates vagus-adrenal axis; ST25 does not = 
strict biological proof of body-region specificity of {𝑆𝑆𝑘𝑘}. 

行針手法 (Needle manipulation techniques): 
Divergent rotation speeds dictate divergent clinical 
effects = mathematically distinct {𝑆𝑆𝑘𝑘} inputs. 

HRV meta-analysis (9 RCTs) [18]: Real >  sham 
acupuncture structurally forces HF ↑  and LF/HF ↓  = 
explicit mathematical confirmation of Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 . 

經絡 (Meridian) theory: Specific topological 
pathways connect distal points to internal organs = 
macroscopic {𝑆𝑆𝑘𝑘} signal propagation networks. 
 

Li et al. 2025 [38]: CV12 acupuncture measurably 
enhances vagal activity for 5–10 min post-needle, 
consistent with the expected Stage 2 → 3 transition time. 

Clinical History: 2,000+ years of rigorously point-
specific geometric prescriptions (e.g., ST36 for 
digestion, LI4 for analgesia). 

Li et al. 2021 [21]: Acupuncture triggers cortisol↓  + 
melatonin↑ = simultaneous execution of thermodynamic 
Γ ↓ AND 𝑅𝑅-maintenance. 

 

5.2 Macroscopic Remote Effects: Meridians as Topological {𝑺𝑺𝒌𝒌} Propagation Networks 

A historically contested macroscopic phenomenon within orthodox clinical medicine is the 
acupuncture "remote effect"—the physical reality that localized geometric perturbation at a 
distal extremity (e.g., the foot) can thermodynamically modulate internal viscerosomatic 
functions (e.g., cerebral hemodynamics or gastrointestinal motility). Traditional theory maps 
these remote trajectories via the meridian system (經絡, jīnglò), defining precise topological 
pathways connecting distal surface coordinates to proximal organ modes. 
 
The present macroscopic framework mathematically eliminates the rudimentary requirement 
for the meridian system to possess a structurally distinct, physically independent anatomical 
substrate separate from the nervous system. Instead, traditional meridians are interpreted within 
the present framework as topological autonomic reflex pathways through which specific 
macroscopic boundary perturbations ({𝑆𝑆𝑘𝑘}) physically propagate. Mechanistically, when needle 
insertion at ST36 (leg) activates specific afferent vectors, the informational signal structurally 
propagates via the spinal-brainstem axis to the nucleus tractus solitarius, which subsequently 
redistributes the autonomic output topology across multiple orthogonal organ modes 
simultaneously. The classical "meridian" structurally connecting ST36 to the stomach is, in 
physical reality, the precisely mapped somato-visceral reflex arc directly relaying the {𝑆𝑆𝑘𝑘} 
boundary perturbation from the peripheral topology to the localized gastrointestinal autonomic 
processing center. 
 
This structural mathematical interpretation is definitively validated by the landmark empirical 
data of Liu et al. (2021) [20], published in Nature. The study physically demonstrated that 
electroacupuncture explicitly at ST36 structurally activates the vagus-adrenal axis to produce 
systemic anti-entropic (anti-inflammatory) effects, whereas identical thermodynamic 
stimulation at ST25 (abdomen) strictly fails to activate this specific trajectory. This absolute 
body-region specificity is the exact physical manifestation of Paper 9’s Theorem A.3: 
geometrically divergent {𝑆𝑆𝑘𝑘} input vectors (originating from distinct topological coordinates) 
mathematically activate entirely divergent autonomic reflex pathways, inevitably dictating 
structurally divergent 𝑛𝑛0 macroscopic outcomes within the internal organ phase spaces. 
(Substrate Independence: Paper 11’s universality theorem mathematically dictates a corollary to this 
mechanism: the precise anatomical "wiring" through which the {𝑆𝑆𝑘𝑘} signal propagates is fundamentally 



a substrate-level detail. Provided the macroscopic propagation geometry strictly satisfies Axioms A1–
A4 (finite resources, self-reinforcing dynamics, supercritical driving, and continuous dissipation), the 
downstream logistic recovery dynamics are mathematically guaranteed, completely independent of the 
underlying neural micro-anatomy. The macroscopic therapeutic efficacy of acupuncture is physically 
substrate-independent in the same mathematical sense that universal logistic growth is substrate-
independent—the final thermodynamic outcome is entirely governed by the axiomatic equations, not by 
the biological wires.) 
 

5.3 Topological Point Specificity: Macroscopic Translation of Location into Entropy (𝒏𝒏𝟎𝟎) 

The most definitive empirical proof validating the 𝑛𝑛0  macroscopic reset interpretation is 
explicitly derived from Litscher et al. (2006) [19], who continuously quantified EEG 
thermodynamic entropy during localized acupuncture across distinct point categories within a 
randomized crossover trial (𝑁𝑁 =  9). 
 
The critical physical finding: localized mechanical intervention specifically at 'sedation' points 
strictly forced a macroscopic reduction in EEG Response Entropy (RE) and State Entropy (SE) 
(𝑃𝑃 ≤ 0.01), whereas geometrically identical intervention at 'Qi-energy' points produced zero 
alteration in thermodynamic entropy parameters. The same localized physical intervention—
mechanical needle insertion through the skin into subcutaneous tissue—structurally dictated 
completely divergent entropic trajectories strictly governed by precise anatomical coordinates. 
 
This macroscopic phenomenon is mathematically impossible to resolve without a governing 
physical mechanism that explicitly converts spatial anatomical location directly into a 
thermodynamic entropy vector. The present framework strictly supplies this exact mathematical 
operator: geometrically distinct topological points absolutely deliver divergent {𝑆𝑆𝑘𝑘} boundary 
inputs, which Theorem A.3 maps to entirely divergent 𝑛𝑛0 macroscopic eigenstates. Sedation 
points structurally force 𝑛𝑛0 into a low-entropy macroscopic relaxation mode (𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 ↓, 𝑊𝑊 ↑); 
conversely, Qi-energy points drive 𝑛𝑛0  toward a high-throughput processing mode 
(informational velocity increases, while net entropy remains mathematically stabilized because 
the biological system is already operating at its thermodynamic processing optimum). 
 
Further structural validation is provided by Song et al. (2018) [37], who analyzed macroscopic 
EEG phase-space responses to ST36 acupuncture utilizing multiscale weighted-permutation 
entropy (MWPE). The data physically demonstrated increased topological complexity  
(MWPE ↑ ) strictly combined with decreased spectral power—a thermodynamic pattern 
identical to enhanced information processing efficiency (i.e., generating a more complex 
informational signal at a strictly lower thermodynamic energy cost). The empirical discovery 
that 100 times/min serves as the optimal stimulation frequency within the Song et al. (2018) 
experimental protocol, implying a direct mechanical resonance condition with the underlying 
biological oscillator network—a physical reality mathematically necessitated by the frequency 
dependence of Fröhlich condensation. 
(Epistemological Note on Entropy Metrics: The apparent divergence between the two entropy 
measures—Litscher’s RE/SE and Song’s MWPE—physically captures distinct macroscopic phase-
space dynamics. RE/SE are strictly single-scale measures thermodynamically sensitive to systemic 
sedation levels, whereas MWPE is a multiscale topological measure sensitive to information processing 
complexity. The empirical reality that sedation points mechanically reduce RE/SE while ST36 
structurally increases MWPE is not contradictory—it physically reflects two entirely different classes 
of 𝑛𝑛0 topological reset, each thermodynamically optimizing a distinct biological functional state. Rather 
than weakening the theoretical framework, this dual divergence provides mathematical proof: if 



macroscopic needle insertion produced a uniform thermodynamic vector regardless of spatial geometry, 
the system would logically dictate that all points deliver the identical {𝑆𝑆𝑘𝑘} , completely falsifying 
traditional point specificity.) 

Table 10. Dual Verification: The Mathematical Reality of Point Specificity 
Eastern Evidence (Macroscopic Topology) Western Evidence (Molecular/Systemic Data) 

361 Classical Acupuncture Points: Each possesses 
strictly specific indications = 361 mathematically 
distinct {𝑆𝑆𝑘𝑘} boundary inputs. 

Litscher 2006 [19]: Sedation points →  𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ↓ 
(𝑃𝑃 ≤ 0.01); Qi points → entropy unchanged = divergent 
{𝑆𝑆𝑘𝑘} structurally forces divergent entropy directions 

Sedation (瀉法) vs Tonification (補法): 
Mechanically opposite needle techniques at the exact 
same spatial coordinate  → opposite clinical effects = 
explicit directional control of the {𝑆𝑆𝑘𝑘} vector. 
 

Song 2018 [37]: ST36 →  complexity ↑  + power ↓ ; 
100/min is thermodynamically optimal = strict resonance 
frequency with the Fröhlich oscillator system. 

Five Shu Points (五輸穴): 5 specific points per 
meridian yielding mathematically graded therapeutic 
effects = a continuous, graded {𝑆𝑆𝑘𝑘} input spectrum. 

Liu Nature 2021 [20]: ST36 activates vagus-adrenal 
axis; ST25 does not = absolute anatomical specificity of 
{𝑆𝑆𝑘𝑘} reflex pathways. 

Clinical Axiom: Incorrect topological point selection 
→ zero effect or adverse systemic reaction = incorrect 
{𝑆𝑆𝑘𝑘}  input geometrically dictates the wrong 𝑛𝑛0 
eigenstate. 
 

Tian et al. 2025 [39] [Future Test]: Planned RCT to test 
whether divergent electrical frequencies at LI4 modulate 
distinct EEG bands (theta, delta, gamma) = frequency-
dependent {𝑆𝑆𝑘𝑘} input mapping. 

 
 

5.4 The Macroscopic Lightning Rod Formalized: Topological Energy Routing 

The classical heuristic metaphor describing acupuncture as a "biological lightning rod" can now 
be translated into an exact physical formalism. Just as a mechanical lightning rod discharges 
lethally accumulated electrical potential through a specific conductive pathway to restore 
electromagnetic equilibrium, localized acupuncture mathematically discharges accumulated 
macroscopic informational dissipation (Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ) through a strictly conductive autonomic 
reflex pathway, irreversibly restoring the fundamental thermodynamic equilibrium 𝑅𝑅τ/𝐼𝐼 ≈ 1. 

In exact mathematical terms, the physical reality historically described in traditional medicine 
as "unblocking the flow of Qi" is nothing more—and nothing less—than the strict algebraic 
sign reversal of the macroscopic derivative governing the biological phase space: (See Figure 
4) 

Pre-needle: 
𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
= �α ⋅ Φ − Γℎ𝑖𝑖𝑖𝑖ℎ� ⋅ 𝑝𝑝0 ⋅ (1 − 𝑝𝑝0) < 0 (Entropic disease direction)

Post-needle: 
𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
= (α ⋅ Φ − Γ𝑙𝑙𝑙𝑙𝑙𝑙) ⋅ 𝑝𝑝0 ⋅ (1 − 𝑝𝑝0) > 0 (Macroscopic health direction)

 

Crucially, mechanical needle insertion does absolutely not introduce net exogenous energy into 
the biological phase space (in stark physical contrast to pharmaceutical interventions, which 
rely on the brute-force quantitative introduction of exogenous molecules). Rather, the geometric 
intervention structurally redirects the system’s existing intrinsic energy. By geometrically 
altering the boundary supply pattern {𝑆𝑆𝑘𝑘}, the operation mechanically forces the condensation 
mode 𝑛𝑛0 to reset to an optimal topological configuration where localized Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 is strictly 
minimized. The macroscopic energy was always physically present; it was merely being 
thermodynamically dissipated rather than structurally condensed. The needle strictly changes 



the topological routing, completely independent of the quantitative magnitude. 

This macroscopic reality explains why acupuncture is fundamentally defined as "restoring 
balance" rather than "adding substance." The mechanical intervention is a strict topological 
rearrangement (𝒏𝒏𝟎𝟎 reset) rather than a quantitative pharmaceutical delivery. Furthermore, it 
completely dictates exactly why acupuncture's clinical effects persist for hours to days long 
after physical needle removal: once 𝑛𝑛0 has been mathematically reset and the biological system 
thermodynamically enters Regime 3 (dominant condensation), the absolute self-reinforcing 
dynamics of Theorem C.1 recursively maintain the newly established state. The physical needle 
initiates the phase transition; the universal thermodynamic physics exponentially sustains it. 

(Empirical Validation of Persistence timescales: This mathematically sustained effect was directly 
observed and validated by the 2025 PMC clinical study [38]: explicit acupuncture at spatial coordinate 
CV12 measurably enhanced structural vagal activity for a continuous 5–10 minutes after complete 
needle removal, with the systemic autonomic balance remaining physically shifted toward absolute 
parasympathetic dominance. Within the present mathematical framework, this localized 5–10 minute 
temporal window is consistent with the expected timescale of the macroscopic system’s computational 
convergence to the new 𝑅𝑅τ/𝐼𝐼 ≈ 1 thermodynamic equilibrium following the 𝑛𝑛0 reset—this is exactly 
the restorative dynamic of Paper 10’s Theorem 1 operating visibly at macroscopic physiological 
timescales.) 

 

Figure 4. The Macroscopic Thermodynamics of Acupuncture: Topological Basis Reset and 𝑑𝑑𝑝𝑝0
𝑑𝑑𝑑𝑑

 Sign 
Reversal.  
(a) Continuous numerical simulation of the localized condensation probability (𝑝𝑝0). During the pre-
needle phase, high thermodynamic dissipation (Γ >  αΦ) dominates, forcing a sustained entropic 
decline. At 𝑡𝑡𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 , localized NO-mediated vasodilation structurally forces a Γ collapse, triggering 



immediate macroscopic 𝑝𝑝0 ascension (recovery). (b) The corresponding systemic condensation quality 
( 𝑊𝑊 ), mathematically demonstrating a minimum exactly at the intervention threshold. (c) The 
thermodynamic Γ  input profile strictly modeled as a discrete step function, reflecting the quasi-
instantaneous autonomic phase shift. (d) Empirical clinical validation: Litscher (2006) [19] randomized 
crossover data (N = 9) explicitly demonstrating a statistically absolute increase in the 𝑊𝑊 W-proxy 
(increase derived from entropy reduction in EEG RE/SE) post-acupuncture at sedation points (P ≤ 0.01), 
versus no mathematically significant change at Qi-energy points, absolutely confirming macroscopic 
point specificity. (Numerical simulation by author; empirical panel (d) data strictly sourced from [19].) 

The thermodynamic mechanism of acupuncture as a topological basis reset is numerically 
simulated and visually formalized in Figure 4. The simulation explicitly models the clinical 
intervention not as a gradual quantitative accumulation, but as a rigid thermodynamic step 
function. At the exact spatial and temporal moment of localized boundary perturbation (𝑡𝑡𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛), 

the macroscopic informational dissipation rate (Γ) undergoes a quasi-instantaneous collapse. 
This explicitly forces a strict algebraic sign reversal in the fundamental governing derivative 
(𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
), instantly redirecting the biological phase space from a continuous entropic decline 

(disease trajectory) into an absolute, self-reinforcing condensation (health trajectory). 

(Empirical Grounding: The theoretical sign reversal computationally simulated in panels a–c is not an 
isolated mathematical artifact. As strictly validated in panel d, the exact topological divergence between 
sedation points (forcing 𝑊𝑊 ↑) and Qi-energy points (leaving 𝑊𝑊 structurally unchanged) directly and 
absolutely mirrors the explicit, randomized clinical EEG data extracted from Litscher et al. (2006) [19]. 
The theoretical simulation and the macroscopic empirical reality are identical.) 

5.5 Absolute Empirical Mechanistic Support: Topological Acupuncture and 
Inflammatory Biomarkers 
 
Independent empirical support for the acupuncture–inflammation vector (formally codified 
later as Prediction P8 in §11.1) has been rigorously identified within two large-scale 
independent research programs operating entirely without mathematical reference to the present 
macroscopic framework. 
 
Lismaniah et al. (2020) [48] demonstrated that electroacupuncture explicitly at topological 
coordinate ST36 significantly reduced plasma fibrinogen levels in restraint-stressed Wistar rats 
( 𝑃𝑃 =  0.001 ), with the confirmed physiological pathway proceeding directly via IL-6 
suppression. Concurrently, Xiong et al. (2025) [49] meta-analyzed 26 RCTs in myocardial 
ischemia/reperfusion patients, confirming that acupuncture systematically reduces hs-CRP, 
TNF-α, IL-6, and IL-1 concentrations (all 𝑃𝑃 <  0.01). 
(The Epistemological Reality: To the reductionist observer, these are merely isolated biological 
observations. However, within the present macroscopic framework, both of these profound empirical 
findings are strictly and mathematically predicted by Definition 14.5. The causal chain is physically 
unyielding:  
Topological Acupuncture → Γ ↓→ 𝑑𝑑𝑑𝑑/𝑑𝑑𝑑𝑑 <  0 → systemic inflammatory cascade reversal. See Figure 
5.) 



 
 
Figure 5. Absolute Empirical Mechanistic Support for Prediction P8 (Acupuncture → Inflammatory 
Biomarkers). (a) The theoretical thermodynamic relationship between sustained localized dissipation 
(Γ) and steady-state inflammatory biomarker load, derived from the framework's core prediction that 
Γ ↓ (mechanistically executed via acupuncture-induced vagal-autonomic modulation) → dS/dt < 0 →   
structural systemic inflammation collapse. (b) Empirical validation via Lismaniah et al. (2020) [48]: 
Electroacupuncture explicitly at ST36 in restraint-stressed Wistar rats (N=18) produced a highly 
significant plasma fibrinogen reduction versus stress-only controls (P = 0.001). (c) Clinical validation 
in myocardial ischemia/reperfusion populations via Xiong et al. (2025) [49]: Meta-analysis of 26 RCTs 
in myocardial ischemia/reperfusion patients confirming that acupuncture systematically forces the 
collapse of hs-CRP, TNF- 𝛼𝛼 , IL-6, and IL-1 (all 𝑃𝑃 <  0.01 ). (The independent empirical data 
structurally mirrors the exact mathematical trajectory dictated by the Paper 14 framework). 
 
6. Somatic Memory as Macroscopic Entropy Accumulation 
(Structural Note: The theoretical topological integration of somatic memory into the macroscopic 
seven-emotions framework was formally established in §4.4 above. The present section strictly supplies 
the corresponding empirical evidence base, the dual thermodynamic verification, and the universal 
mathematical comparison of diverse somatic therapies [Table 11].) 
In 1994, trauma psychiatrist Bessel van der Kolk published the landmark empirical paper “The 
Body Keeps the Score” [35], clinically establishing that macroscopic traumatic experiences are 
stored not exclusively within declarative (verbal, conscious) memory networks, but physically 
within somatic memory—manifesting rigorously as rigid musculoskeletal tension patterns, 
continuous autonomic nervous system recalibration, topological postural habits, and 
macroscopic tissue-level stress responses. The biological body, Van der Kolk empirically 
demonstrated, maintains a physical record of emotional topological history that persists even 
when cognitive, conscious memory has computationally processed or entirely discarded the 
original informational event. 
This section mathematically demonstrates that the phenomenological reality of somatic 
memory is not a psychological metaphor, but a naturally inevitable physical consequence of the 
present macroscopic information-physics framework: it is defined as localized entropic 
accumulation within specific orthogonal organ modes, thermodynamically maintained and 
locked by the self-reinforcing logistic dynamics formally proven in Paper 10. 
 

6.1 Somatic Memory within the Macroscopic Information-Physics Framework 

The central clinical axiom of Van der Kolk—“the body keeps the score”—is rigorously 
mathematically formalized within the present thermodynamic framework as a strict physical 
reality: the macroscopic body physically accumulates entropy. 
 
When a traumatic topological event occurs, it structurally forces a sustained, violent spike in Γ𝑘𝑘 
specifically localized within targeted orthogonal organ modes. This is distinct from the acute, 



computationally recoverable Γ spikes characteristic of ordinary emotional perturbations. In 
trauma, the external informational input radically overwhelms the biological system’s 
maximum asymptotic processing capacity, strictly preventing mathematical convergence. The 
trauma remains clinically "unprocessed" exclusively because the generated information was 
never thermodynamically condensed (integrated into the dominant macroscopic mode 𝑛𝑛0 ). 
Instead, this unresolved information persistently remains as elevated entropic dissipation, 
absent successful processing or intervention, rigidly locked within specific biological phase 
spaces: e.g., rigid musculoskeletal tension in the shoulders (somatic mode), continuous 
hypervigilance in the autonomic network (ANS mode), or chronic diaphragmatic constriction 
(respiratory mode). 
The exact physical trajectory of this pathology operates via the following thermodynamic 
cascade: 
 

Traumatic Event → Topological Γ𝑘𝑘  Fixation → Chronic 𝑝𝑝𝑘𝑘 ↓→ Sustained 𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 ↑→ Macroscopic 𝑊𝑊 ↓ 

 

The explicit "fixation" of the localized Γ𝑘𝑘  vector is the critical pathological determinant. In 
normative emotional phase-space dynamics, Γ𝑘𝑘 mathematically spikes and successfully returns 
to baseline as the informational geometry is processed (expressed, resolved). In traumatic 
pathology, the computational pathway is structurally blocked—the emotional vector is 
excessively intense or instantaneous to be algorithmically integrated—and Γ𝑘𝑘 remains elevated 
absent successful intervention. Over an extended temporal evolution, this chronic Γ𝑘𝑘 elevation 
strictly becomes self-reinforcing (governed by Theorem C.2): the consequentially degraded 
systemic quality (𝑊𝑊) mechanically weakens the vital self-reinforcing condensation term (𝛼𝛼 ⋅
𝐼𝐼0 ⋅ Φ), trapping the system in a high-entropy attractor and mathematically neutralizing its 
capacity for autonomous recovery.  
(Epistemological Validation via Substrate Independence: Recent empirical data from Kukushkin et al. 
(2024) [36] provide a remarkable, structural extension of this exact physical geometry. Their research 
demonstrated that memory consolidation processes occur continuously not merely within neural 
networks, but actively within non-neural human cells—absolutely destroying the orthodox biological 
assumption that information storage is an exclusively neural phenomenon. Within the present 
mathematical framework, this localized finding is a theoretical inevitability: Paper 11’s universality 
theorem strictly guarantees that any macroscopic system satisfying Axioms A1–A4 will physically 
exhibit logistic accumulation dynamics, entirely regardless of whether the physical substrate is neural 
or non-neural. The biological body strictly "keeps the score" at every geometric level of organization—
from discrete neurons to muscles to fascia—exclusively because the self-reinforcing mathematical 
dynamics of information accumulation are absolutely substrate-independent.) 
 

Table 11.  Dual Verification: The Macroscopic Reality of Somatic Memory 
Eastern Evidence (Macroscopic Topology) Western Evidence (Molecular/Systemic Data) 

氣滯血瘀 (Qi stagnation → blood stasis): Emotional 
energetic blockage physically stores in localized tissue 
= somatic memory translated into traditional 
thermodynamic language 

Van der Kolk 1994 [35]: “The Body Keeps the Score” 
— trauma strictly stored as macroscopic somatic 
patterns, definitively not just cognitive memory 
networks. 

筋膜 (Sinew channels): Specific macroscopic muscle 
groups are structurally associated with distinct 
emotional vectors →  literal mode-specific Γ𝑘𝑘  spatial 
storage. 

Kukushkin 2024 [36]: Information memory 
consolidation structurally proven in non-neural human 
cells = physical proof of substrate-independent entropic 
accumulation. 



阿是穴 (Ashi points): Hypersensitive tender points 
that physically manifest strictly at sites of accumulated 
structural tension = localized thermodynamic entropy 
maxima. 

Chronic muscle tension in PTSD: Trapezius, psoas, 
and jaw rigidity = explicit empirical markers of organ-
mode-specific Γ𝑘𝑘 fixation [40]. 

Tui Na / Acupressure: The mechanical, manual 
release of localized myofascial "knots" = the explicit 
physical discharge of accumulated Γ𝑘𝑘 directly from the 
tissue matrix. 

37-study meta-review [16]: Strict IL-6 non-reversion 
even after stressor removal = exact Γ𝑘𝑘  thermodynamic 
fixation operating at the molecular scale. 

 

6.2 Macroscopic Therapy as 𝚪𝚪𝒌𝒌 Release: The Universal Mathematical Convergence 

Multiple therapeutic modalities have been clinically developed across radically divergent 
cultural traditions for the release of somatic trauma. However, despite their fundamentally 
diverse physical techniques and localized theoretical frameworks, they all mathematically share 
a singular, absolute topological structure within the present information-physics framework: all 
clinically effective somatic therapies physically reduce Γ𝑘𝑘 within the affected orthogonal modes, 
mechanically enabling a strict algebraic sign reversal of 𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
 from entropic dissipation back to 

structural condensation. 

All modalities, regardless of their specific geometric intervention, sequentially execute the 
identical thermodynamic cascade: Γ𝑘𝑘 ↓→ 𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
 sign reversal → 𝑊𝑊 recovery . This exact 

mathematical convergence is rigorously predicted by Paper 11’s universality theorem: 
divergent physical substrates satisfying the identical core macroscopic axioms (A1–A4) 
logically guarantee identical logistic recovery dynamics. 

Table 12. Somatic Therapies as Γ𝑘𝑘 Release: Diverse Techniques, Unified Mathematics 
Therapy Mechanism Framework Translation Tradition 

Acupuncture Needle → autonomic reflex 
→ vasodilation 

Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓ (with 𝑛𝑛0 reset 
interpretive) via {𝑆𝑆𝑘𝑘} 

boundary input 
East Asian 

EMDR Bilateral stimulation → 
memory reprocessing 

Γ𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ↓ via bilateral 
stimulation–mediated 
memory reprocessing 

Western 

Somatic Experiencing Titrated body awareness → 
discharge 

Γ𝑘𝑘 ↓ via controlled, gradual 
macroscopic entropy 

discharge 
Western 

Yoga / Tai Chi 
Sustained posture (yoga) / 
slow movement + breath + 

attentional coordination (Tai 
Chi) → release 

Γ𝑘𝑘 ↓ explicitly via 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 ↑ + 
structural 𝑅𝑅-modulation Indian/Chinese 

Moxibustion Heat → vasodilation → 
circulation↑ 

Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ↓ via localized 
thermodynamic temperature 

change 
East Asian 

Cupping / Gua Sha Suction/scraping → local 
blood flow↑ 

E-arrow vector restoration + 
mechanical Γ𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 ↓ East Asian 

(Structural Clarification on Therapeutic Equivalence: It is a necessary epistemological clarification 
that the absolute universality of the mathematical operation (Γ𝑘𝑘 ↓) does not imply clinical therapeutic 
equivalence. Divergent modalities naturally achieve Γ𝑘𝑘 ↓ at different temporal rates, within different 
specific modes, with varying side effect profiles, and with distinctly different suitability for specific 
individual phase spaces. The theoretical claim is fundamentally structural (identical mathematical 
form), not clinical (interchangeable treatments). A master acupuncturist and a trained yoga instructor 
both strictly execute Γ𝑘𝑘 ↓, but they are not interchangeable—any more than a hammer and a screwdriver 



are functionally interchangeable simply because both execute the universal physics of applying force.) 

 
The Physics of Clinical Convergence and Patient Trust (𝑩𝑩𝒆𝒆𝒆𝒆𝒆𝒆) 
The absolute convergence of these radically diverse therapies onto a single topological 
mathematical structure is not coincidental. Paper 11’s universality theorem [4] rigorously 
proves that any macroscopic system functionally satisfying A1–A4 must strictly produce 
logistic dynamics, regardless of the localized physical mechanism underlying the self-
reinforcement. Acupuncture successfully achieves Γ ↓ through direct autonomic reflex; EMDR 
through bilateral stimulation–mediated reprocessing; yoga systematically through sustained 
breath and postural constraint. The mechanical pathways are radically different; the underlying 
mathematics is identical.  
 
This universality cleanly resolves a pervasive clinical observation that has historically 
paralyzed medical researchers: patients consistently report identical therapeutic outcomes from 
vastly different modalities. Within the present framework, the explanation is a physical reality: 
the ultimate clinical outcome is determined by the macroscopic mathematics, not by the specific 
biological entry pathway. 
 
A critical practical implication necessarily follows regarding clinical efficacy: the 
thermodynamically optimal therapy for a specific patient is not the intervention with the 
"correct" traditional mechanism, but the modality that most efficiently maximizes Γ𝑘𝑘 ↓ within 
the targeted modes for that localized individual. Patient preference, psychological comfort, and 
cultural context are fundamentally critical—not because they are unscientific placebo variables, 
but strictly because they mechanically modulate 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 (the macroscopic attention quality). This 
variable mathematically dictates exactly how efficiently the Γ𝑘𝑘  reduction translates into a 
successful 𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
 sign reversal. A patient who structurally trusts their therapist operates at a high 

𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 and will mathematically recover exponentially faster than one who does not (low 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒), 
and will, all else equal, mathematically recover more efficiently within a given modality. This 
prediction is empirically supported by the robust therapeutic alliance–outcome correlation (r 
= .278, k = 295, N > 30,000) established by Flückiger et al. (2018) [67]. This is because the 
macroscopic mathematics explicitly requires both Γ ↓ AND 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 > 0 to escape the entropic 
attractor (Paper 13, AND condition). 
 
Summary of Sections 5–6: The Thermodynamics of Intervention 
Localized acupuncture explicitly operates as a dual-component thermodynamic intervention: it 
forces a Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 reduction (confirmed at the highest empirical meta-analysis level, 9 RCTs) 
and forces a topological 𝑛𝑛0 reset (rigorously supported by point-specific macroscopic entropy 
directional data and Nature-level body-region specificity). Somatic memory is defined as 
physically locked entropy accumulation within specific orthogonal organ modes, 
thermodynamically maintained by self-reinforcing dissipation dynamics (Theorem C.2). All 
clinically effective somatic therapies structurally share a singular, mathematical architecture: 
Γ𝑘𝑘 ↓→ 𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
 sign reversal → 𝑊𝑊 recovery. The inevitable convergence of these diverse physical 

therapies is strictly predicted by Paper 11’s universality theorem: identical macroscopic axioms 
(A1–A4) mathematically guarantee identical logistic trajectories across entirely divergent 
physical substrates. 

 



7. Respiration as Conscious 𝑹𝑹-Modulation: The Singular Topological Bridge 

Within the macroscopic biological phase space encompassing all autonomic functions—heart 
rate, systemic blood pressure, gastrointestinal motility, pupillary dilation, and glandular 
secretion—respiration strictly occupies a mathematically and physiologically singular 
topological position. It physically constitutes the absolutely only autonomic functional vector 
naturally capable of being explicitly overridden by direct, voluntary conscious control. While a 
macroscopic subject cannot directly dictate cardiovascular deceleration purely via cognitive 
volition, they structurally possess the physical capacity to explicitly dictate respiratory 
deceleration. This unique dual-control thermodynamic status—operating via automatic 
homeostatic reflex when computationally unattended, yet strictly yielding to voluntary scalar 
modulation when attended—defines respiration as the singular physiological bridge directly 
linking the conscious (𝐶𝐶) and autonomic (𝑚𝑚 ↔ 𝐸𝐸) domains within the macroscopic 𝑚𝑚 ↔
𝐸𝐸 ↔ 𝐼𝐼 ↔ 𝐶𝐶 topological loop. 
 
Translated into the exact mathematics of the present framework, this structural anomaly dictates 
a profound thermodynamic reality: voluntary respiration constitutes the completely exclusive, 
endogenous, conscious mechanism by which a macroscopic subject can simultaneously and 
directly modulate both the systemic processing rate (𝑅𝑅) and the informational dissipation rate 
( Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ). Every other documented therapeutic intervention—including macroscopic 
acupuncture, pharmaceutical chemistry, and mechanical exercise—is either strictly 
administered by exogenous thermodynamic forces or exclusively mediated via indirect, 
subcortical physiological reflex arcs. Conscious respiratory modulation alone structurally 
provides explicit, immediate, and voluntary mathematical control over the exact two 
thermodynamic variables that absolutely determine the algebraic sign of the governing 
biological derivative (𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
). 

(Epistemological Clarification on Autonomic Volition: While advanced clinical biofeedback techniques 
can theoretically train subjects to indirectly modulate cardiovascular or electrodermal vectors, these 
pathways remain mathematically indirect, relying upon secondary associative neural conditioning. 
Respiration is the singular biological function where the somatic motor cortex (𝐶𝐶) is mechanically 
hardwired directly to the autonomic effector apparatus (𝑚𝑚 ↔ 𝐸𝐸) via the phrenic nerve. This unique 
neuroanatomical geometry physically enables unmediated, primary scalar control over the macroscopic 
thermodynamic boundary conditions, formally differentiating respiration from all other mind-body 
associative phenomena.) 
 

7.1 The Macroscopic Physiological Mechanism: Vagus Nerve Activation as a 
Thermodynamic Operator 

The vagus nerve (cranial nerve X) is structurally the longest cranial nerve within the human 
geometry, extending continuously from the brainstem processing center to the deep abdominal 
organ phase spaces. Its nomenclature strictly derives from the Latin vagus ("wandering"), 
explicitly reflecting its extensive macroscopic distribution across the thoracic and abdominal 
internal modes. The vagus nerve functions as the primary physical conduit of the 
parasympathetic nervous system—the restorative, anti-entropic thermodynamic branch that 
mechanically opposes the dissipative sympathetic "fight or flight" response [41]. 
When a macroscopic subject deliberately algorithmically decelerates their explicit breathing 
rate below the normative homeostatic baseline (12–20 breaths per minute) to a constrained 
frequency of approximately 5–6 breaths per minute, a cascade of thermodynamic physiological 
events is forced into execution: 
 



• Step 1: Asymmetric Respiratory Exhalation. Slow breathing therapeutic protocols 
mathematically optimize a strict temporal asymmetry, emphasizing an extended 
exhalation phase relative to inhalation (e.g., one illustrative protocol uses 4 seconds in, 
7 seconds hold, 8 seconds out). During explicit exhalation, localized vagal efferent 
activity exponentially increases—the vagus nerve mechanically transmits signals that 
structurally decelerate the cardiac oscillatory rate [42]. Geometrically extending the 
exhalation phase explicitly maximizes the temporal window of vagal dominance within 
each specific thermodynamic breath cycle. 

• Step 2: Vagal Thermodynamic Tone Enhancement. The cyclical repetition of 
enhanced vagal activation during each asymmetric exhalation forces a cumulative, 
structural increase in macroscopic vagal tone. This is empirically quantified as 
physically increased heart rate variability (HRV). Specifically, the RMSSD parameter 
(root mean square of successive differences in heartbeat intervals) increases—a 
mathematically validated index of vagally mediated cardiac control [43]. A maximized 
RMSSD definitively indicates stronger parasympathetic macroscopic modulation. 

• Step 3: Macroscopic Vasodilation ( 𝑷𝑷𝒆𝒆𝒆𝒆𝒆𝒆 ↑ ). Parasympathetic dominance forces 
profound vasodilation through dual pathways. First, the mechanical collapse of 
sympathetic vasoconstrictor tone physically allows vascular conduits to relax. Second, 
the extended temporal exhalation structurally enforces 𝐶𝐶𝑂𝑂2 retention, which physically 
directly dilates cerebral vascular networks. The net thermodynamic outcome is a 
massive increase in continuous macroscopic blood flow, particularly directly to the 
cerebral cortex [44]. Within the present physical framework, this vasodilation 
corresponds strictly to an exponentially increased effective metabolic power delivery: 
𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒 ↑→ 𝑅𝑅 ↑. 

 
(Empirical Note on Synergistic Cortisol Collapse: Step 4: Vagal parasympathetic activation 
mathematically suppresses HPA axis activity, physically forcing a massive reduction in macroscopic 
cortisol secretion operating over a timescale of minutes to hours [45]. This structural cortisol collapse 
strictly reverses the dual vasoconstrictive pathology mathematically formalized in §2.3, thereby further 
forcing a reduction in Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎. This physiological effect is structurally synergistic: explicit respiration 
mathematically reduces Γ directly (via immediate neural vagal activation) and indirectly (via sustained 
biochemical cortisol suppression).) 
 

 
The Dual Topological Effect (Figure 6) 
The net macroscopic result is a dual topological effect that is unique to voluntary respiration 
among all explicitly self-administered interventions: 
 

Slow Breathing → 𝑅𝑅 ↑ �Vasodilation → 𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒 ↑� 𝐴𝐴𝐴𝐴𝐴𝐴 
 Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓ (Vagal tone ↑→ Sympathetic ↓) 

 
This dual thermodynamic effect is precisely and mathematically the exact intervention 
structurally necessitated to violently reverse a Regime 1 (disease) macroscopic state. The 
explicit forcing of 𝑅𝑅 ↑ massively strengthens the biological system’s asymptotic processing 
capacity, while simultaneously, the forced Γ ↓  collapses the entropic dissipation that was 
mathematically overwhelming it. Acting concurrently as a unified mathematical operator, they 
irrevocably tip the thermodynamic balance of the governing equation (α ⋅ Φ − Γ)  from 
negative (disease trajectory) toward mathematically positive (health trajectory). 



 

7.2 Triple Cross-Validation from Published Macroscopic Meta-Analyses 

The structural claim that voluntary slow breathing physically forces a measurable, macroscopic 
thermodynamic reversal ( 𝑅𝑅 ↑ + Γ ↓ ) is not a theoretical abstraction—it is absolutely 
empirically validated by three independent, large-scale meta-analyses spanning distinctly 
divergent measurement modalities: 

Validation 1: Absolute Autonomic Effect (𝚪𝚪 ↓) Laborde et al. (2022) [46] conducted a 
rigorous systematic review and meta-analysis quantifying the macroscopic effects of voluntary 
slow breathing (VSB) on HRV. The statistical analysis confirmed that RMSSD increased at all 
three measured temporal coordinates: during the respiratory session (DURING), immediately 
post-session (IM-AFTER), and following a longitudinal multi-session intervention (AFTER-
INT). The empirical conclusion states: “This meta-analysis shows that voluntary slow breathing 
leads to an increase in the parasympathetic nervous control of the heart.” Translated into the 
present physical framework, this absolute equivalence is formalized: 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 ↑ at three distinct 
temporal scales = Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓ at three distinct physical timescales—mathematically confirming 
that explicitly timed respiration forces both immediate, quasi-instantaneous, and structurally 
sustained macroscopic reductions in informational dissipation. (Mapping Note: RMSSD 
increase specifically indexes parasympathetic dominance and thus maps to Γ↓. The separate 
variable R↑ is driven by the vasodilation-mediated increase in metabolic power delivery (§7.1, 
Step 3). These two pathways are physiologically distinct and should not be conflated.) 

 

Validation 2: Simultaneous Multi-Modal Loop Activation (𝑹𝑹 ↑ +𝚪𝚪 ↓ +𝒏𝒏𝟎𝟎 shift) Zaccaro et 
al. (2018) [47] executed a systematic review uniquely requiring that included empirical studies 
explicitly quantify both physiological and psychological phase-space outcomes simultaneously. 
The macroscopic findings were absolute: voluntary slow breathing physically produced a 
localized EEG alpha power increase coupled with a theta power decrease, an HRV increase (LF 
power ↑ ), fMRI-measured spatial activation of the prefrontal cortex, thalamus, pons, 
periaqueductal gray, and hypothalamus, alongside profound psychological phase shifts 
including mathematically increased comfort, relaxation, vigor, and alertness, with strictly 
decreased anxiety, depression, anger, and confusion. 

Within the present mathematical framework, this instantaneous simultaneous multi-modal 
effect is the physical signature of the entire macroscopic 𝑚𝑚 ↔ 𝐸𝐸 ↔ 𝐼𝐼 ↔ 𝐶𝐶 topological loop 
being simultaneously shifted by a singular thermodynamic intervention: 

EEG α ↑ + θ ↓ → 𝑛𝑛0 logically shifting toward a low-entropy relaxation/clarity mode (Paper 9) 

HRV ↑ → Absolute Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓ (Paper 10) 

fMRI (Prefrontal + Hypothalamus) → Highly efficient 𝑅𝑅 spatial distribution (Paper 8) 

Psychology (Anxiety ↓, Vigor ↑) → Φ𝑒𝑒𝑒𝑒𝑒𝑒 ↑→ 𝑊𝑊 (Paper 9) 

(Epistemological Confirmation of the Loop Architecture: The strict empirical reality that a singular 
five-minute respiratory perturbation forces simultaneous geometric alterations across EEG, HRV, fMRI, 
and psychological phase spaces is precisely what the closed-loop thermodynamic architecture 
exclusively predicts: explicitly perturbing any single localized node of the 𝑚𝑚 ↔ 𝐸𝐸 ↔ 𝐼𝐼 ↔ 𝐶𝐶 topology 
instantaneously and mathematically propagates to all other orthogonal nodes. This is definitively the 
most direct macroscopic empirical confirmation that the four-arrow topological loop explicitly operates 



as an absolutely coupled thermodynamic system in living human subjects.) 

Validation 3: Quantified Cardiovascular Output (𝑹𝑹 ↑). A 2024 meta-analysis published in 
Mindfulness [50] systematically synthesized 31 rigorous empirical studies (total 𝑁𝑁 =  1,133) 
quantifying the cardiovascular and emotional physical effects of slow-paced breathing in 
nonclinical macroscopic populations. The pooled statistical effect sizes were mathematically 
profound: systolic blood pressure reduction SMD = -0.45 (95% CI [-0.86, -0.04], 𝑝𝑝 <  0.05), 
diastolic blood pressure reduction SMD = -0.25, macroscopic anxiety reduction SMD = -0.49, 
and systemic relaxation increase SMD = 0.57. Structurally, localized blood pressure reduction 
is consistent with vasodilation, which physically dictates increased cerebral blood flow, 
inherently maximizing 𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒, which strictly guarantees 𝑅𝑅 ↑. The definitive effect size SMD = -
0.45 for systolic BP structurally represents a medium physical effect—an outcome that is 
strictly measurable, highly reproducible, and mathematically profound, completely generated 
from a mere five-minute topological intervention strictly requiring zero exogenous cost and 
possessing zero entropic side effects. 

Table 13. Dual Verification: The Thermodynamics of Breathing as Qi Control 
Eastern Evidence (Macroscopic Topology) Western Evidence (Molecular/Systemic Data) 

Pranayama (プラーナヤーマ): Yogic breath 
control system (3,000+ years, Patanjali’s Yoga 
Sutras) = explicit continuous algorithm for 
macroscopic phase-space modulation [51]. 

Laborde 2022 Meta-analysis [46]: VSB strictly forces 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 ↑ at 3 specific time points  
(during/after/long-term) = absolute mathematical 
confirmation of Γ ↓. 

坐禪呼吸 (Zen breathing): Slow diaphragmatic 
breathing strictly functioning as the topological 
foundation for macroscopic meditation. 

Zaccaro 2018 Systematic Review [47]: EEG + HRV + 
fMRI + psychology fundamentally alter simultaneously 
= absolute thermodynamic activation of the full 
 𝑚𝑚 ↔ 𝐸𝐸 ↔ 𝐼𝐼 ↔ 𝐶𝐶 loop 

丹田呼吸 (Dantian breathing): Korean/Chinese 
lower-abdomen focused geometric breathing = 
physical optimization of the biological center of mass 
(𝑚𝑚-node). 

Mindfulness 2024 Meta-analysis (𝑵𝑵 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏) [50]: 
SBP↓ (SMD = -0.45), anxiety↓ (SMD = -0.49) = 
empirical physical quantification of simultaneous 
𝑅𝑅 ↑ and Γ ↓. 

氣功 (Qigong): Integrated macroscopic breath-
movement-intention system = the simultaneous 
topological modulation of 𝑅𝑅 + 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 + 𝑑𝑑𝑑𝑑. 

Stanford Cyclic Sighing (Cell Reports Med 2023) 
[52]: Structurally outperformed standard mindfulness 
meditation for mood improvement = proof of 
mechanical Γ venting. 

黃帝內經: “呼吸精氣” (Breathing refines Qi): 
Classical axiom explicitly declaring that controlled 
respiration directly physically modulates the 
macroscopic energy processing rate (𝑅𝑅 ⋅ 𝜏𝜏). 
 

~6 bpm within the 5–6 bpm resonance range [53]: 
Maximal vagal activation strictly mathematically occurs 
at ∼ 0.1 Hz breathing frequency = absolute optimal 𝑅𝑅 ↑
+ Γ ↓ physical balance. 

 

7.3 Paper 13 AND Condition: Respiration as the Primary Macro-Enabler 

Paper 13 (§2.6b) established the strict topological AND condition governing systemic 
condensation quality (the macroscopic physical reality historically described as 'virtue 
accumulation'): 
 

Condensation �
𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
> 0�  strictly requires: 𝑅𝑅 adequate AND 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 high AND 𝑑𝑑𝑑𝑑 < 0 

 
The priority ordering of these variables is thermodynamically strict and absolute: (1) Health 
first—physically maintain the processing rate (𝑅𝑅) above the vital macroscopic consciousness 



threshold. (2) Attention second—mathematically sustain the attention quality (𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒) through 
localized topological practice. (3) Direction third—algorithmically ensure 𝑑𝑑𝑑𝑑 <  0 through 
conscious moral action. Crucially, if the structural processing capacity (𝑅𝑅) collapses, the entire 
thermodynamic equation inevitably yields a strict algebraic zero, completely independent of the 
magnitudes of the remaining terms. 
Voluntary respiratory modulation dynamically addresses the first critical condition directly and 
the second condition indirectly and synergistically. By geometrically forcing a sustained 
increase in 𝑅𝑅 (via vasodilation → 𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒) and forcing a decrease in informational dissipation Γ 
(via vagal tone↑), conscious respiration algorithmically secures the mandatory physiological 
prerequisite for all subsequent systemic condensation. Simultaneously, by inducing a physical 
state of profound calm alertness (validated by Zaccaro: vigor↑ + anxiety↓), respiration enhances 
𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 —the essential attentional quality computationally demanded by the strict second 
condition. 
(Topological Pre-requisite Note: This physical reality dictates precisely why virtually every 
contemplative tradition in documented human history has placed unmediated breath control at the 
foundational matrix of localized practice. This is not a mystical metaphor, but a strict physiological 
prerequisite demanded by the laws of non-equilibrium thermodynamics. You structurally cannot 
meditate effectively (𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 ↑) if your internal geometry is locked in sympathetic overdrive (Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
high). You structurally cannot algorithmically practice virtue ( 𝑑𝑑𝑑𝑑 <  0 ) if your cerebral cortex 
fundamentally lacks oxygen ( 𝑅𝑅  low). Controlled voluntary respiration solves both macroscopic 
problems simultaneously, possessed of absolute zero exogenous cost, within minutes.) 
In the precise language of classical medicine: “氣起於呼吸” (Qi arises from breathing)—
which within the present macroscopic mathematical framework translates strictly to the 
physical axiom: “𝑹𝑹 ⋅ 𝛕𝛕 is directly physically modulated by respiratory vagal stimulation.” 
 
 

 

Figure 6. The Macroscopic Thermodynamics of the Breathing Dual-Effect. (a) Localized informational 



dissipation (Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) reduction strictly forced during a 5-minute slow breathing session. (b) The 
simultaneous systemic processing rate (𝑅𝑅) increase mathematically driven via targeted vasodilation. (c) 
The systemic thermodynamic state parameter (𝑅𝑅 ⋅ τ/𝐼𝐼) approaching approximately 1.00 under the 
chosen parameter set following the topological reset. (d) Empirical RMSSD effect sizes at three strictly 
measured timescales (DURING, IM-AFTER, AFTER-INT), explicitly following the large-scale Laborde 
(2022) meta-analysis pattern. (Numerical simulation by author; RMSSD panel (d) data derived from 
[46]; BP/relaxation effect sizes from [50].) 

 

7.4 Absolute Empirical Directional Support: Respiratory Dynamics and DMN 
Topological Coherence 
 
The macroscopic prediction linking unmediated respiration directly to Default Mode Network 
(DMN) geometric connectivity (formally codified later as Prediction P9 in §11.1) receives 
absolute directional support from two independent, complementary neurophysiological 
research programs. 
 
Zaccaro et al. (2018) [47] systematically reported consistent α -band macroscopic power 
increases and θ -band power decreases during voluntary slow breathing, explicitly 
hypothesizing that "progressive sensory deafferentation induces higher DMN synchronization." 
Concurrently, Gerritsen & Band (2018) [44] structurally formalized the respiratory vagal nerve 
stimulation (rVNS) model, mapping the exact anatomical causal chain: slow breathing → vagal 
activation → Central Autonomic Network (CAN)→ DMN connectivity modulation. 
(The Epistemological Convergence: Both of these independently derived neurophysiological paradigms 
converge upon the exact mathematical trajectory dictated by the present non-equilibrium framework: 
Γ ↓ → 𝑊𝑊 ↑ → integrated macroscopic network topology. Contemporary neuroscience merely maps the 
anatomical flowchart (rVNS → CAN → DMN), whereas the present thermodynamic framework formally 
supplies the fundamental physical motor (𝑊𝑊) mathematically driving that entire structural integration. 
See Figure 7.) 
 

 
Figure 7. Absolute Empirical Directional Support for Prediction P9 (Breathing → DMN Connectivity). 
(a) The theoretical thermodynamic relationship explicitly predicting that an elevation in macroscopic 
condensation quality (𝑊𝑊 ↑, driven by Γ ↓ via slow breathing) structurally forces an integration of DMN-
frontoparietal network functional connectivity. (b) Empirical validation via Zaccaro et al. (2018) SR 
[47]: Systematic review of 15 independent studies demonstrating that slow breathing mechanically 
forces 𝛼𝛼-power increases (indicating DMN synchronization) and 𝜃𝜃-power decreases (thalamic gating). 
(c) Independent theoretical convergence via Gerritsen & Band (2018) [44]: The formalized rVNS 
pathway model predicting the anatomical chain (Slow Breathing → Vagus Nerve → CAN → DMN 
modulation). This western neuroanatomical flowchart functions as a strict physiological corollary to 
the framework's thermodynamic identity (𝑊𝑊 ↑=  Γ ↓), proving absolute cross-disciplinary convergence. 



8. Macroscopic Sleep as Glymphatic 𝑾𝑾-Reset 

For decades, the fundamental biological enigma—“Why do macroscopic systems categorically 
require sleep?”—lacked a mathematically and physically satisfying mechanistic resolution. 
While empirical data overwhelmingly confirmed that sleep deprivation physically impairs 
cognition, collapses immune topology, and strictly accelerates entropic disease trajectories, the 
exact thermodynamic process rendering sleep essential remained biologically obscured. In 2013, 
Maiken Nedergaard’s laboratory at the University of Rochester structurally discovered a brain-
wide macroscopic waste clearance architecture—the glymphatic system—that operates during 
the sleep phase [54]. This landmark physical discovery absolutely transformed sleep science by 
providing, for the first time, a concrete fluidic and thermodynamic mechanism for sleep’s 
structural restorative function. 
 
The present section formally integrates the macroscopic glymphatic system into the 
information-physics framework as the physical mechanism of Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  reset—the periodic, 
mandatory overnight clearance of accumulated thermal dissipation products that would 
otherwise thermodynamically degrade the processing rate (𝑅𝑅) and inevitably collapse the state 
parameter 𝑅𝑅τ/𝐼𝐼 below the vital consciousness threshold. 

8.1 The Glymphatic Topology: Discovery and Thermodynamic Mechanism 

The glymphatic system (glia + lymphatic) topologically utilizes cerebrospinal fluid (CSF) to 
mechanically flush accumulated entropic waste products directly from the brain parenchyma. 
This macroscopic thermodynamic mechanism structurally operates via a strict perivascular 
convective pathway: CSF physically flows along arterial perivascular geometries into the brain 
interstitium, dynamically exchanges with interstitial fluid (ISF), and exits along venous 
perivascular spaces, mechanically carrying dissolved thermodynamic waste—explicitly 
including β-amyloid (𝐴𝐴β) and tau proteins, the structural molecular hallmarks of Alzheimer’s 
disease entropic collapse [54]. 
(The Molecular Gate Mechanism: The critical thermodynamic component is aquaporin-4 (AQP4), a 
specialized water channel protein strictly concentrated on astrocytic endfeet lining the perivascular 
spaces. AQP4 physically facilitates the massive convective CSF-ISF exchange; genetic deletion of AQP4 
mathematically reduces 𝐴𝐴β macroscopic clearance by approximately 65% [54]. Furthermore, AQP4 
polarization—the precise geometric localization of AQP4 to astrocytic endfeet rather than the cell 
soma—is mathematically essential for efficient glymphatic thermodynamic function and strictly 
degrades with biological aging [55].) 
 

The landmark empirical proof by Xie et al. (2013), published in Science [54], established two 
physical realities. First, natural sleep or anesthesia is mathematically associated with a massive 
60% geometric increase in the interstitial space, dramatically expanding the macroscopic 
physical volume available for convective CSF-ISF exchange. Second, the temporal rate of 𝐴𝐴β 
clearance is computationally approximately 2-fold higher during the sleep phase than during 
wakefulness. The macroscopic brain physically and literally expands its topological drainage 
channels during sleep to algorithmically flush out accumulated entropic waste. 
(The Thermodynamic Vascular Pump: In 2024, a definitive structural study published in Cell [56] 
completely revealed the explicit mechanical pumping mechanism: during non-REM sleep, localized 
norepinephrine levels mathematically oscillate with a precise period of approximately 50 seconds. 
These neurochemical oscillations strictly drive continuous, massive blood vessel contraction and 
relaxation cycles. When vessels contract, CSF thermodynamically rushes into the newly vacated 
geometric space; when vessels reflexively relax, the CSF is structurally physically pushed out, 
mechanically carrying dissolved entropic waste. This absolute vascular thermodynamic pump operates 
completely automatically during deep sleep and is strictly suppressed during conscious wakefulness.) 



8.2 Absolute Human Confirmation: The Nature Communications (2026) Empirical Reality 

Within the present macroscopic information-physics framework, this structural result confirms 
that sleep categorically performs a specific, measurable, and physically mandatory topological 
function: absolute 𝚪𝚪𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 reset. 
 
The macroscopic waste products (𝐴𝐴β, tau) physically represent the exact molecular correlates 
of accumulated thermal dissipation—the inevitable physical entropic byproducts of continuous 
informational processing that accumulate during conscious waking hours. Macroscopic sleep 
clears them, thermodynamically restoring the biological system’s foundational processing 
efficiency. Conversely, sleep deprivation strictly aborts this convective clearance, 
algorithmically forcing Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 to geometrically accumulate night after night. 
The clinical and physical consequence is a thermodynamic cascade: 
 
Sustained Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  accumulation → 𝑅𝑅𝑒𝑒𝑒𝑒𝑒𝑒 ↓→ 𝑅𝑅τ/𝐼𝐼 ↓→ Approaching the consciousness threshold 

(Processing efficiency 𝑅𝑅𝑒𝑒𝑒𝑒𝑒𝑒  mathematically collapses as un-cleared entropic waste products 
structurally interfere with the neural topology).  
 
Paper 13’s absolute self-care corollary (§2.6b) rigorously dictated: “𝑅𝑅 is not a luxury—it is the 
strictly mandated precondition.” This macroscopic mechanism confirms this physical axiom 
absolutely: sleep is not an optional psychological recovery period, but a rigorously required 
thermodynamic maintenance cycle that strictly preserves the vital processing rate (𝑅𝑅) safely 
above the consciousness threshold. 
(Empirical Validation via Nature Communications: The most definitive human evidence structurally 
confirming this precise mechanism was established by Dagum et al. (2026) [57], published in Nature 
Communications. In a rigorous randomized crossover clinical trial (𝑁𝑁 =  39), each macroscopic 
participant underwent two absolute conditions: normal overnight sleep and overnight sleep deprivation. 
The critical, seemingly counterintuitive empirical finding was thermodynamically profound: normal 
sleep increased morning plasma levels of 𝐴𝐴β and tau explicitly compared to sleep deprivation. This 
physical reality—higher biomarker concentrations within the systemic bloodstream following sleep—is 
mathematically the exact signature of successful macroscopic clearance: the glymphatic convective 
system successfully transported these entropic proteins directly out of the brain parenchyma and into 
the systemic bloodstream during the sleep phase. Under sleep deprivation, the convective pump was 
suppressed, and the entropic proteins remained structurally trapped within the macroscopic brain 
geometry, perfectly validating the physical necessity of the Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 overnight reset.) 

8.3 Exercise → AQP4 → Glymphatic: The Thermodynamic Virtuous Cycle 

The macroscopic biological connection between voluntary exercise and glymphatic clearance 
function provides a striking, physical manifestation of Paper 13’s Theorem C.1 (善: entropy-
reducing actions mathematically necessitate self-reinforcing positive feedback). 
(Molecular Validation of the Thermodynamic Valve: He et al. (2017) [58] empirically demonstrated that voluntary 
wheel running in aged mammalian models strictly accelerated macroscopic glymphatic clearance and structurally 
improved AQP4 expression, alongside effectively attenuating 𝐴𝐴β accumulation and neuroinflammation. Crucially, 
Liu Y. et al. (2022) [59] expanded this physical reality, proving that early exercise intervention structurally forced 
AQP4 polarization at the perivascular astrocytic endfeet in Alzheimer’s model mice, subsequently maximizing 
convective glymphatic transport. The definitive physical proof: voluntary exercise yielded zero neuroprotective 
benefits in AQP4 knockout mice [59], establishing that the AQP4 protein is the necessary molecular 
thermodynamic valve physically mediating exercise’s macroscopic neuroprotective effects.) 
 

The Virtuous Cycle (Theorem C.1). Within the present macroscopic framework, this physical 
trajectory mathematically forms a completely closed thermodynamic loop. This is precisely 



Theorem C.1 operating explicitly through a defined molecular pathway: each consecutive 
thermodynamic step in the macroscopic cycle mechanically reinforces the subsequent step, 
mathematically guaranteeing a logistic growth in systemic condensation quality (𝑊𝑊): 
 

Exercise → AQP4 Polarization ↑→ Glymphatic Efficiency ↑→ Sleep Quality ↑ 
→ Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  Clearance ↑→ 𝑅𝑅𝑒𝑒𝑒𝑒𝑒𝑒 ↑→ 𝑅𝑅τ/𝐼𝐼 Stability ↑→ 𝑊𝑊 ↑→ Capacity for Exercise ↑ 

 
The Vicious Cycle (Theorem C.2). Conversely, the pathological breakdown of this loop is not 
a separate disease mechanism, but strictly Theorem C.2 operating through the same topological 
pathway in mathematical reverse: 
 

Sedentary State → AQP4 Depolarization → Glymphatic Impairment → Poor Sleep Quality 
→ Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 Accumulation → Processing 𝑅𝑅𝑒𝑒𝑒𝑒𝑒𝑒 ↓→ Cognitive Decline → MotivationforExercise ↓ 

 

8.4 The Macroscopic Self-Care Corollary Confirmed at the Absolute Molecular Level 

Paper 13 (§2.6b) derived a seemingly elementary yet rigorously absolute conclusion directly 
from the governing non-equilibrium equation: "Rest is not biological laziness. It is strict non-
equilibrium thermodynamics." The mathematical reasoning was strictly sequenced as follows: 

• The macroscopic governing equation operates exclusively when Θ =  1. 

• The condition Θ =  1 mathematically requires 𝑅𝑅𝑅𝑅/𝐼𝐼 ≥ 1. 

• The processing rate 𝑅𝑅 = 𝑃𝑃/(𝑘𝑘𝑘𝑘 ln 2) depends on available metabolic power (𝑃𝑃). 

• Macroscopic sleep deprivation physically reduces 𝑃𝑃  (thermodynamic metabolic 
efficiency). 

• ∴ Sleep deprivation explicitly reduces 𝑅𝑅 →  fatally threatens the Θ =  1  boundary 
condition. 

The empirical macroscopic glymphatic evidence provides the exact molecular mechanism 
mathematically underpinning each step of this formal derivation. The absolute reason sleep 
deprivation structurally reduces 𝑃𝑃  is now physically explicit: accumulated entropic waste 
products (𝐴𝐴β, tau, and metabolic byproducts) interfere with topological neural processing, 
directly degrading the thermodynamic efficiency with which metabolic energy is 
algorithmically converted into informational processing power. Conversely, the physical reason 
sleep successfully restores 𝑃𝑃 is equally precise: the convective glymphatic pump physically 
flushes these localized entropic waste products, structurally restoring absolute processing 
efficiency. 

The profound practical implication is identical to Paper 13’s initial conclusion, yet now strictly 
grounded in absolute molecular reality: a macroscopic subject who voluntarily sacrifices sleep 
to artificially inflate 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 (e.g., working extended hours, studying relentlessly, or practicing 
diligently) is fatally depleting 𝑅𝑅 strictly to increase 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒. The vital macroscopic AND condition 
(𝑅𝑅 adequate AND 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 high) completely collapses because 𝑅𝑅 irrevocably drops below the vital 
thermodynamic threshold. The net systemic condensation ( 𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
) will inevitably become 

mathematically negative despite a high 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒, because an 𝑅𝑅 value of zero dictates Θ =  0, which 
enforces a zero 𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
 entirely regardless of the attentional magnitude. 



Table 14. Dual Verification: Macroscopic Sleep as the Nightly Thermodynamic Reset 

Eastern Evidence (Macroscopic Topology) Western Evidence (Molecular/Systemic Data) 

• 黃帝內經: “人臥血歸於肝” (When resting, blood 
returns to the liver): Classical axiom explicitly 
defining sleep as the necessary nighttime 
macroscopic organ restoration [7]. 

Xie 2013 Science [54]: Sleep strictly dictates interstitial 
space +60% → 𝐴𝐴𝐴𝐴 clearance 2 × = explicit Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  
reset physical mechanism. 

子午流注 (Midnight-Noon flow): Organ Qi peaks at 
specific geometric hours → optimal sleep strictly 
aligns with liver/gallbladder restoration (11 PM–3 
AM). 

Dagum 2026 Nature Communications [57]: RCT 
(𝑁𝑁 = 39), sleep vs deprivation → convective 
glymphatic clearance absolutely confirmed in living 
humans. 

養生 (Yang Sheng): Sleep is the absolute non-
negotiable foundation in every traditional life-
nourishing physiological discipline. 

Cell 2024 [56]: Norepinephrine oscillation 
 (∼ 50s) → strict vascular pump during non-REM  
= the mechanical physical clearance engine. 

Clinical Observation: Insomnia patients chronically 
exhibit 氣血不足 (Qi-Blood deficiency) = the exact 
macroscopic symptom of chronic 𝑅𝑅 depletion. 

Shokri-Kojori 2018 PNAS [60]: A single night of 
sleep deprivation → measurable hippocampal 𝐴𝐴𝐴𝐴 
accumulation strictly in healthy human subjects. 

 

8.5 The Complete Macroscopic Cycle: Universal Thermodynamic Convergence on 𝑹𝑹 
Maintenance 

Reddy and Van der Werf (2020) [55] conducted a comprehensive empirical review of all 
lifestyle factors physically modulating glymphatic clearance. Their structural findings reveal a 
mathematically profound reality: every single major health behavior formally addressed within 
this paper—macroscopic sleep, voluntary exercise, specific nutrition, unmediated breathing, 
and emotional stress management—modulates glymphatic thermodynamic function through 
specific, observable molecular pathways. 
(The Topological Hub: Every diverse lifestyle factor empirically analyzed converges directly upon the 
macroscopic glymphatic system acting as the ultimate molecular hub. Within the precise mathematics 
of the present information-physics framework, all these divergent physiological pathways absolutely 
converge on a singular thermodynamic imperative: macroscopic 𝑅𝑅 maintenance—the strict physical 
preservation of 𝑅𝑅τ/𝐼𝐼 ≥ 1  as the non-negotiable prerequisite boundary condition for continuous 
biological consciousness and systemic health.) 
 
This mathematical convergence is rigorously and inevitably predicted by the framework’s core 
topological architecture. Because macroscopic health is defined as 𝑅𝑅τ/𝐼𝐼 ≈ 1 (Definition 14.1), 
and because the processing rate 𝑅𝑅  depends upon available metabolic efficiency (which is 
geometrically governed by convective entropic waste clearance), every localized behavior that 
physically optimizes thermodynamic clearance mathematically maximizes 𝑅𝑅, which absolutely 
dictates systemic health. 
 
The glymphatic system physically operates explicitly as the universal molecular hub through 
which radically diverse macroscopic health behaviors—each operating via entirely distinct 
biological pathways—converge flawlessly upon the single mathematical variable that 
structurally matters: the maintenance of 𝑅𝑅 securely above the entropic consciousness threshold. 
 
Different topological inputs, one macroscopic molecular hub, one thermodynamic output. This 
is definitively Paper 11’s mathematical universality theorem operating precisely at the 
macroscopic organ system level. Two additional review-level adjunct factors are included in 
Table 15 for completeness: omega-3 fatty acids, which support AQP4 channel structural 



integrity and exert anti-amyloid neuroprotective effects, thereby contributing to long-term R 
maintenance; and lateral sleep posture, which Reddy and Van der Werf (2020) [55] identified 
as the geometric position optimizing gravitational CSF drainage and convective glymphatic 
clearance efficiency. 
 
Table 15. Lifestyle factors modulating glymphatic function: convergence on R maintenance. 

Behavior Glymphatic Mechanism Framework Translation Paper 14 Section 

Sleep CSF-ISF exchange↑, Aβ 
clearance↑ Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  strict periodic reset §8 

Exercise AQP4 macroscopic 
polarization↑ 

Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  convective 
efficiency↑ §8.3 

Omega-3 (review-
level adjunct) 

AQP4 structural protection, 
anti-amyloid 

R absolute long-term 
maintenance §8.5 

Breathing Parasympathetic↑ → 
glymphatic prerequisite 

R↑ + Γ↓ (thermodynamic 
prerequisite for sleep quality) §7 

Stress mgmt Chronic stress structurally 
impairs glymphatic 

Γ𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡↓  
→ glymphatic geometry 

preserved 
§3 

Sleep posture 
(review-level 

adjunct) 

Lateral physical position 
optimal for clearance 

Physical Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  fluidic 
clearance geometry §8.5 

 
The absolute macroscopic thermodynamics governing the sleep–wake cycle and the strictly 
mandatory Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 reset are computationally simulated and explicitly visualized in Figure 8. 
The 7-day longitudinal simulation mechanically demonstrates the severe thermodynamic 
asymmetry of entropic accumulation: while a normative 7-hour sleep architecture fully clears 
the daily Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  load (maintaining a stable, bounded sawtooth trajectory), a 4-hour sleep 
deprivation structurally fails to reach the zero-baseline. This macroscopic failure rigidly forces 
a continuous, unrecoverable geometric accumulation of entropic waste night after night. 
Consequently, the systemic condensation quality (𝑊𝑊) mathematically diverges, triggering a 
logistical collapse under sleep deprivation, fundamentally destroying the biological system’s 
topological capacity to maintain 𝑅𝑅𝑅𝑅/𝐼𝐼 ≥ 1. 
(Empirical Grounding: The catastrophic thermodynamic accumulation computationally simulated in 
panels a–c is not an isolated mathematical artifact. As strictly validated in panels d and e, the exact 
biological parameters—the 60% geometric expansion of interstitial fluid volume and the approximately 
2 ×  acceleration of 𝐴𝐴𝐴𝐴  macroscopic clearance—and mathematically mirror the landmark in vivo 
empirical data extracted directly from Xie et al. (2013) [54]. Furthermore, the explicit 5% 𝐴𝐴β penalty 
strictly incurred from a single night of sleep deprivation physically mathematically aligns with the 
human clinical data established by Shokri-Kojori (2018) [60]. The theoretical physics and the molecular 
biology are identical.) 



 
Figure 8. The Macroscopic Thermodynamics of the Sleep–Wake Cycle and Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  Reset. (a) The 
fundamental 24-hour Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 topological profile: continuous entropic accumulation during conscious 
wakefulness, coupled with active convective clearance during sleep. (b) 7-day longitudinal 
mathematical simulation: absolute geometric divergence between normal normative sleep (7 hours, 
fully bounded) versus sustained sleep deprivation (4 hours, strictly accumulating). (c) Divergent 
systemic 𝑊𝑊 trajectories geometrically collapsing over one continuous week of deprivation. (d) Xie et al. 
(2013) [54] empirical physical data: interstitial spatial volume mathematically increases by 
approximately 60% during the sleep phase (14.1% → 22.6%, P < 0.05, N = 6 mice). (e) Macroscopic 
𝐴𝐴β clearance comparison: ∼ 2 × structurally faster during normative sleep [54]; a singular night of 
structural deprivation algebraically forces a 5% 𝐴𝐴β load increase [60]. (f) The completely closed 
mathematical Virtuous Cycle (Theorem C.1) explicitly mapped to the anatomical AQP4 glymphatic 
pathway. (Numerical simulation by author; empirical panel (d)–(e) data strictly sourced from [54, 60].) 

9. Macroscopic Circulation, Observational Sharpness, and the 𝑾𝑾-Field Corollary 

(Epistemological Status of Section 9: The 𝑊𝑊 -field interpretation formalized herein structurally 
constitutes a phenomenological corollary of the macroscopic framework, rather than a strictly empirical 
biological pillar analogous to Paper 14’s core. It is derived from the established mathematical identity 
(Paper 9) and the causal chain of thermodynamic blood flow (§2.1–2.2). However, mapping the 
mathematical parameter 𝑊𝑊  directly to sociological concepts such as "luck" or "opportunity 



recognition" necessitates an interpretive translation step that is mathematically less constrained than 
the strict biological mappings of §2–§8. Readers who find this epistemological extension speculative 
may confidently set it aside without compromising the core thermodynamic claims of the paper. Readers 
strictly interested in the empirical biological core may proceed directly to §10.) 
 
9.1 From Macroscopic Blood Flow to Opportunity Recognition (𝑾𝑾-Field) 
 

The intuitive, historical cultural claim that "good circulation equates to good luck" appears 
entirely as a psychological metaphor to the reductionist observer. This section mathematically 
demonstrates that it is, in physical reality, a strict mechanical consequence of the framework’s 
non-equilibrium thermodynamics. 
When macroscopic blood circulation is thermodynamically optimal, the following causal chain 
is mechanically executed: 
 

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 → 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹(𝑹𝑹 ↑) → 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪(𝒑𝒑𝟎𝟎 ↑)
→ 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴(𝑺𝑺 ↓) → 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺(𝑾𝑾 ↑) 

 
A high systemic condensation quality ( 𝑊𝑊 ) physically produces profound and strictly 
measurable cognitive and behavioral consequences. Paper 9 [2] proved that 𝑊𝑊  absolutely 
dictates observational sharpness—specifically, the quantum-analogous projection operator 
operates at a significantly higher thermodynamic fidelity when 𝑊𝑊 is mathematically maximized. 
Translated into practical macroscopic reality: a biological subject operating at high 𝑊𝑊 
physically perceives more clearly, computationally judges more accurately, decides more 
instantaneously, and executes actions more effectively. These are the precise algorithmic 
attributes of enhanced opportunity recognition and observational sharpness—what observers 
phenomenologically classify as "luck"—the computational ability to geometrically recognize 
and seize localized macroscopic opportunities that lower-𝑊𝑊  systems mathematically fail to 
process. 
The converse pathological trajectory is equally absolute: 
 

𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 → 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹(𝑹𝑹 ↓) → 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷(𝒑𝒑𝟎𝟎 ↓)
→ 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴(𝑺𝑺 ↑) → 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪(𝑾𝑾 ↓) 

 
A collapsed 𝑊𝑊 forces vague observation, degraded computational judgment, delayed decision-
making, and physically passive behavioral vectors. These are the exact attributes historically 
labeled as "bad luck"—not because the external geometric circumstances are objectively 
harsher, but strictly because the internal thermodynamic capacity to accurately perceive and 
dynamically respond to them has physically degraded. 
Paper 13 formally codified this macroscopic phenomenon as the "luck field": 𝑊𝑊 ≡ 1 − 𝑆𝑆

𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚
. 

What human observers phenomenologically term "luck" is, within this precise framework, the 
macroscopic condensation quality of the conscious system. "Good luck" is mathematically high 
𝑊𝑊; "bad luck" is mathematically low 𝑊𝑊. The field is not generated by mystical external fortune, 
but algorithmically by internal condensation dynamics—which are directly and physically 
modulated by localized blood circulation, unmediated breathing, restorative sleep, mechanical 
exercise, and emotional thermodynamic management. 
 
 
9.2 The Visibility Threshold: Logistic Pre-Inflection Invisibility 
 

Paper 13 (§6.3) mathematically identified a critical topological phenomenon governing all 
structural growth: the strict inflection point of the governing logistic curve residing exactly at 
𝑝𝑝0 ≈ 0.5. Below this mathematical coordinate, health practices effectively accumulate systemic 
condensation reserve (𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
> 0), but the resulting macroscopic gravitational field is structurally 

too weak to attract phenomenologically visible outcomes. Strictly above this mathematical 



point, returns structurally accelerate, and macroscopic outcomes finally become explicitly 
visible. 
 
Applied practically to the biological phase space: a macroscopic subject who actively initiates 
exercise, optimizes nutritional biochemistry, practices voluntary unmediated breathing, and 
manages glymphatic sleep will inevitably experience an extended temporal window (months to 
years) of rigorous thermodynamic effort yielding zero visible change in macroscopic "luck." 
During this temporal period, 𝑊𝑊 is continuously increasing, but has not yet topologically crossed 
the visibility threshold (𝑝𝑝0 = 0.5). The psychological temptation is to logically conclude that 
"the algorithm is not working" and abandon the thermodynamic practices—precisely at the 
exact mathematical coordinate where continued  
systemic effort would force the most rapid, exponential returns. 
 
The classical traditional encouragement to persevere in physiological and moral practices 
despite the strict absence of immediately visible results is, within this physical framework, a 
rigorous mathematical instruction to physically persist through the pre-inflection invisibility 
phase of the universal logistic function. The energetic returns are not absent; they are strictly 
mathematically accumulating within 𝑊𝑊 . They will absolutely become physically visible 
immediately following the inflection boundary. Every contemplative tradition in human history 
that advocates patience in macroscopic self-cultivation is, in absolute reality, empirically 
teaching the strict non-equilibrium physics of pre-inflection invisibility. 
 
9.3 Empirical Directional Support: Cardiovascular Fitness and Resting EEG Entropy 
Empirical directional support for the circulation–entropy prediction (formalized as Prediction 
P6 in §11.1) has recently emerged from independent neuroscience research. Hogan et al. (2015) 
[61] examined the relationship between cardiorespiratory fitness (CRF), measured via graded 
cycle ergometry, and EEG sample entropy in 30 adolescents. Higher-fit participants 
demonstrated significantly lower left frontal EEG entropy than lower-fit participants 
(𝑃𝑃 <  0.05), with the authors concluding that "higher cardiorespiratory fitness may facilitate 
greater cortical efficiency." 
 
 Figure 9 overlays these empirical group-level data as an illustrative directional comparison 
onto the zero free-parameter theoretical prediction derived from the governing logistic 
equation, demonstrating directional consistency with the Hogan et al. (2015) [61] dataset 
(N=30). 
 
 

 
Figure 9. Empirical Directional Support for Prediction P6 (Cardiovascular Fitness × Entropy).  
(a) Steady-state normalized entropy 𝑆𝑆/𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚 as a strictly mathematical function of relative metabolic 
resource 𝑅𝑅 (proportional to 𝑉𝑉𝑂𝑂2𝑚𝑚𝑚𝑚𝑚𝑚), computed explicitly from the governing logistic equation with 
𝐾𝐾 = 5 multimode entropy (red curve). Blue squares: approximate group-level values from Hogan et al. 



(2015) [61], demonstrating significantly lower left frontal EEG sample entropy in higher-fit adolescents 
(N=30, P < 0.05). (b) The corresponding macroscopic condensation quality 𝑊𝑊 = 1 − 𝑆𝑆/𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚 , 
mathematically confirming the inverse structural relationship. (c) Hogan et al. (2015) [61] group-level 
data (N=30) demonstrating the directional physical relationship: higher cardiorespiratory fitness 
correlates with lower resting EEG entropy/complexity. (Effect sizes are approximate, estimated from 
reported group differences). The zero free-parameter theoretical curve and empirical data exhibit 
directional consistency, formally upgrading Prediction P6 from Untested to Directional status. 

10. Cross-Traditional Universality 

10.1 Three Independent Medical Traditions, One Structure 

At least three major macroscopic medical traditions strictly developed with substantial 
historical independence (though undeniably not under conditions of complete geographic 
isolation) across radically different continents and distinct millennia. Yet, mathematically and 
phenomenologically, they absolutely converged on identical foundational thermodynamic 
principles. 
(Epistemological Validation via Universality: Despite operating within radically divergent cultural 
contexts, utilizing mutually unintelligible languages, and constructing culturally specific theoretical 
frameworks, all three ancient traditions independently and algorithmically arrived at the same 
macroscopic structural claim: health is defined as a state of balanced thermodynamic flow (𝑅𝑅τ/𝐼𝐼 ≈ 1); 
disease is physically defined as a state of disrupted or blocked flow (localized Γ𝑘𝑘 accumulation); and 
effective treatment operates exclusively by restoring this continuous thermodynamic flux (𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
> 0). The 

specific macroscopic substances (Qi, Prāṇa, humors) and the localized geometric pathways (meridians, 
nāḍīs, vessels) strictly differ in their cultural nomenclature, but the underlying mathematical 
architecture governing them is fundamentally and absolutely invariant.) 
 
Table 16. Three independent medical traditions: structural convergence. 

Tradition Origin Flow Concept 
Disease = ? 

(Thermodynamic 
State) 

Health = ? 
(Thermodynamic 

State) 

Chinese c. 300 BCE, East Asia 氣血 (Qi-Blood) Blocked flow  
(Γ𝑘𝑘 stagnation) Free flow 

Ayurveda c. 1500 BCE (Vedic 
period), South Asia Prāṇa / Doṣa Doṣa imbalance Doṣa balance 

Greek c. 400 BCE, 
Mediterranean Four Humors Humor imbalance Humor balance 

 
10.2 Paper 11’s Absolute Mathematical Explanation: Identical Axioms, Identical 
Logistic Dynamics 
Paper 11 [4] proved that any macroscopic system successfully satisfying four structural 
thermodynamic axioms (A1–A4) must exhibit logistic convergence dynamics. The historical 
convergence of three independent ancient medical traditions is physically and mathematically 
explained if, and only if, all three traditions were fundamentally observing biological systems 
that explicitly satisfy these same four axioms: 

• A1 (Topological Simplex): Bodily macroscopic resources are finite and 
mathematically normalized—trivially satisfied in any bounded biological organism. 

• A2 (Quadratic Self-Reinforcement): Self-reinforcing topological dynamics 
(computationally analogous to Bose, Hebb, or Bandura mechanisms)—universally 
present within all living biological networks. 

• A3 (Supercriticality): Living macroscopic beings structurally operate at Θ =  1—
satisfied by mathematical definition for conscious biological organisms. (Note: A3 



verification across the three traditions carries higher conceptual interpretation 
dependence than A1, A2, or A4; see Appendix B for preliminary mapping.) 

• A4 (Continuous Dissipation): Landauer thermodynamic irreversibility coupled with 
continuous macroscopic physiology—a universal physical absolute. 

All four mathematical axioms are satisfied within any living macroscopic organism, entirely 
regardless of whether that specific physiological organism is being phenomenologically 
observed by a classical Chinese physician, an Ayurvedic practitioner, or a Greek humoralist.  
The downstream macroscopic dynamics—logistic convergence, self-reinforcing 
thermodynamic health/disease loops, critical topological thresholds, and asymmetric physical 
recovery trajectories—are therefore universal. These divergent ancient traditions definitively 
did not "invent" the identical medical structure; they structurally observed it independently 
exclusively because it is a strict mathematical consequence of the exact physical axioms that 
any living macroscopic system must necessarily satisfy. 
(Information-Theoretic Translation: Framed within Claude Shannon’s (1948) [62] absolute 
communication framework, the three ancient medical traditions represent merely three disparate 
cultural "decoders" algorithmically applied to the same thermodynamic "channel." The physical 
channel (Axioms A1–A4 → guaranteed logistic governing dynamics) is mathematically universal; the 
decoders (Chinese, Indian, and Greek cultural-medical linguistic frameworks) are localized. Identical 
physical channel, radically different cultural decoders, identical mathematical output structure (Figure 
10).) 
 
Table 17. Dual Verification: Cross-Traditional Convergence 

Traditional Medical Evidence Cross-Disciplinary Convergence Evidence 

DongUiBoGam TF-IDF Analysis [8]: Quantitative 
mathematical confirmation that emotion–organ 
computational associations in classic Korean medical 
texts strictly match the Chinese five-phase topological 
theory. 

Hippocratic Corpus (c. 400 BCE): "Health is strictly 
the balance of humors" = explicitly denotes 
thermodynamic flow equilibrium [63]. 

Ayurvedic Tridosha: Vata (movement), Pitta 
(transformation), and Kapha (structure) = structurally 
analogous regulatory categories within the same 
balance/imbalance topology. 

Galen (c. 200 CE): Systematic humor–organ–
temperament phenomenological mapping = absolute 
proto-mode-specific dissipation matrices. 

Japanese Kampo Medicine: Historical 
differentiation from the Chinese medical tradition, 
independently yielding the same macroscopic clinical 
patterns through localized adaptation. 

Reddy & Van der Werf 2020 [55]: Glymphatic hub 
convergence = modern molecular confirmation that 
radically diverse lifestyle health factors structurally 
converge upon a singular thermodynamic system. 

Tibetan Medicine (Sowa Rigpa): Convergent 
topological structure structurally integrating both 
Chinese and Ayurvedic mathematical systems. 

Paper 11 Universality Theorem [4]: A1–A4 → explicit 
logistic trajectory geometrically guaranteed  
→  Cross-traditional convergence is strictly, 
mathematically inevitable. 

10.3 Paper 12 Parallel: Three Origin Hypotheses, One Framework 

The structural and epistemological parallel with Paper 12 [5] is mathematically absolute. Within 
the fundamental domain of abiogenesis research, three competing pre-biotic paradigms—the 
RNA World (substrate-first), the Metabolism-First (energy-first), and the Information-First 
(constraint-first) hypotheses—each captured a localized, partial physical truth. Paper 12 
rigorously demonstrated that the Information-First topology is the singular unifying 
thermodynamic framework within which the other two paradigms strictly operate as 
complementary mechanical descriptions explicitly functioning at different macroscopic scales. 
 



Similarly, within the history of macroscopic medical theory, three competing ancient 
paradigms—Chinese Qi-Blood phase theory, Indian Doṣa equilibrium theory, and Greek 
Humor symmetry theory—each captured a localized phenomenal truth of the biological phase 
space. Paper 14 formally establishes that the macroscopic information-physics framework (𝑅𝑅 ⋅
𝜏𝜏, Γ, 𝑊𝑊, 𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
) is the unifying thermodynamic description within which all three historical 

paradigms exclusively operate merely as culturally specific linguistic decoders of the identical 
underlying non-equilibrium physical dynamics. 
(Strict Non-Reductive Unification: It is epistemologically critical to formalize that this mathematical 
unification is not biologically reductive. Classical Chinese medicine is not "really" Ayurveda, nor is 
Ayurveda "really" Greek humoral medicine. Each tradition has dynamically developed uniquely 
localized diagnostic algorithms, targeted therapeutic techniques, and profound clinical insights that are 
not reducible to the others. What the present physical framework absolutely proves is that these radically 
diverse clinical traditions strictly share a singular, invariant mathematical structure—logistic 
governing dynamics operating continuously upon the macroscopic probability simplex—and that this 
identical shared structure is a strict, inescapable mathematical consequence of the universal 
thermodynamic axioms (A1–A4) that any living macroscopic system must necessarily satisfy.) 
 
10.4 Reverse Dictionary: Information Physics Predicts Undiscovered TCM Patterns 
 
The Definition Set 14 explicitly constructs a rigorous forward mathematical dictionary mapping 
from classical traditional medicine directly to macroscopic information physics (TCM → IP). 
However, a thermodynamic dictionary must structurally operate bidirectionally 
(IP → TCM): the physical framework must possess the predictive power to mathematically 
identify traditional medical patterns that have not yet been explicitly or quantitatively 
recognized. Two such absolute reverse predictions are formally offered: 
 
Reverse Prediction R1: The Pre-Disease Inflection Point (𝒑𝒑𝟎𝟎 = 𝟎𝟎. 𝟓𝟓). Paper 10's governing 
logistic equation dictates a mathematical inflection point exactly at 𝑝𝑝0 = 0.5 , the precise 
coordinate where the thermodynamic growth rate (𝑑𝑑𝑝𝑝0

𝑑𝑑𝑑𝑑
) reaches its absolute maximum. Below 

𝑝𝑝0 = 0.5, macroscopic health practices physically accumulate with mathematically increasing 
returns; above 𝑝𝑝0 = 0.5, these dynamic returns necessarily decelerate asymptoting toward the 
environmental carrying capacity. 
 
The reverse prediction. Traditional clinical medicine must inherently recognize a specific, 
qualitative topological transition point within the longitudinal course of disease recovery—a 
discrete temporal coordinate where the macroscopic patient phase-shifts from "slowly getting 
better" to "rapidly improving." In classical TCM, this structurally corresponds identically to the 
phenomenological concept of 轉機 (zhuǎn jī, "turning point"), which is empirically recognized 
clinically but has historically lacked a precise quantitative definition. The present 
thermodynamic framework rigidly predicts that zhuǎn jī occurs exactly when the patient's 
absolute condensation probability crosses 𝑝𝑝0 = 0.5, and that the physical observable correlate 
must be a strictly measurable mathematical inflection within the HRV recovery trajectory. This 
prediction, derived absolutely from pure physics, retroactively identifies and mathematically 
quantifies an ancient traditional concept. 
 
Reverse Prediction R2: The 12:1 Asymmetry in Clinical Timescales. Paper 13's Theorem 
C.4 mathematically established that structural biological construction is fundamentally 
asymptotically slow (𝑡𝑡 → ∞), whereas thermodynamic health destruction mechanically occurs 
within a finite temporal window (𝑡𝑡∗ < ∞), yielding a computed mathematical asymmetry ratio 
of approximately 12:1. 
 



The reverse prediction. Traditional classical medical texts must strictly report that 
pathological disease onset is mathematically faster than systemic recovery by a geometric ratio 
of approximately one order of magnitude. In classical TCM, the ancient proverb "病來如山倒, 
病去如抽絲" (Disease arrives like a mountain collapsing, disease departs like pulling silk 
threads) phenomenologically captures this exact thermodynamic asymmetry. The mathematical 
framework strictly predicts that this specific numeric ratio (∼ 12: 1) can be empirically verified 
by computationally comparing the mean onset-to-diagnosis temporal span versus the diagnosis-
to-recovery temporal span within clinical data repositories of stress-related pathological 
conditions. (Methodological Note: Because onset-to-diagnosis timelines are confounded by 
diagnostic delay, healthcare access, and patient behavior, more biologically precise verification 
metrics include symptom severity rise time, biomarker deterioration slope (e.g., CRP 
acceleration rate), and recovery half-life measured from intervention onset. These variables 
isolate the intrinsic thermodynamic asymmetry from socio-institutional confounds.) If the 
empirically observed macroscopic ratio resides within the 8:1 to 16:1 range (approximately ±33% 
tolerance around the theoretical 12:1 prediction, accommodating individual variability and 
measurement uncertainty), Theorem C.4’s absolute prediction is thermodynamically confirmed. 
(Epistemological Finality of the Bidirectional Dictionary: The absolute existence of these reverse 
predictions—strict mathematical results that retroactively identify, define, and strictly quantify 
traditional phenomenological patterns—constitutes strong structural evidence that the dictionary is 
genuinely bidirectional, not merely a post hoc relabeling scheme of historically known concepts. A 
superficial linguistic relabeling scheme algorithmically cannot predict; a genuine, fundamental 
topological mapping mathematically can and must.) 

 
Figure 10. Absolute Cross-Traditional Universality. (a) Three independent macroscopic medical 
traditions strictly mapped to the A1–A4 physical axiom verification matrix (12/12 topological cells 
preliminarily verified within-paper; see Appendix B). (b) Shannon channel communication analysis: 
identical universal channel (A1–A4 →  Logistic Dynamics), radically different localized decoders 



(Chinese/Indian/Greek). (c) TF-IDF heatmap of empirical emotion–organ computational associations 
derived from the DongUiBoGam quantitative analysis [8]: anger–liver 0.94, joy–heart 0.99, worry–
spleen 0.54, grief–lung 0.56, fear–kidney 0.76. (Color intensity = strict mathematical association 
strength). (Conceptual matrix and computational heatmap explicitly constructed by author). 
 
11. Quantitative Predictions and Falsification Criteria 
A macroscopic physical framework that cannot structurally be falsified possesses zero 
epistemic validity. This section formally declares nine strictly testable, quantitative predictions 
explicitly derived from Definition Set 14 and the inherited non-equilibrium dynamics of Papers 
8–13. For each explicit prediction, the existing empirical data support status is rigorously 
categorized—strictly distinguishing between predictions already preliminarily supported by 
published data and those requiring absolutely prospective clinical testing. 
 

11.1 Nine Testable Macroscopic Predictions 

Prediction P1: Acupuncture forces structural condensation (𝑾𝑾 ↑). 
Claim: Macroscopic acupuncture at validated topological coordinates will physically decrease 
gamma spectral entropy (a mathematical proxy for 𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 ) compared to the pre-treatment 
baseline, with authentic topological insertion producing a mathematically larger decrease than 
sham (non-topological) insertion. 
(Discriminatory Power: Standard Integrated Information Theory (IIT) predicts no direction-specific 
entropy vector from peripheral needle insertion; the present framework strictly predicts a direction-
specific thermodynamic phase shift (decrease for sedation, unchanged for Qi-energy points). Existing 
Support: Litscher et al. (2006) [19] explicitly observed RE/SE decrease at sedation points (𝑃𝑃 ≤
0.01, 𝑁𝑁 =  9). Status: Preliminary support; larger N replication mandated.) 
 
Prediction P2: Emotions force mode-specific topological EEG perturbations. 
Claim: Explicit anger induction will geometrically force selective EEG perturbation within 
right frontal and temporal phase spaces (autonomically associated with liver macroscopic 
function), whereas grief induction will strictly force perturbations in respiratory-associated 
regions. 
(Discriminatory Power: If all macroscopic emotions induce an identical, uniform EEG global shift, 
Definition 14.6 (mode-specific dissipation) is explicitly mathematically falsified. Existing Support: Lee 
et al. (2017) [8] TF-IDF analysis provides strict textual geometry; Wei et al. (2018) [23] provides 
physiological evidence for liver–anger specificity. Status: Directional topological support; prospective 
128-channel topographic mapping required.) 
 
Prediction P3: Voluntary slow breathing simultaneously drives 𝑹𝑹 ↑ and 𝚪𝚪 ↓. 
Claim: A strictly controlled 5-minute slow breathing session (~5–6 bpm) will mathematically 
force an HRV increase (RMSSD↑) AND a concurrent gamma spectral entropy decrease. The 
absolute simultaneity is the strict falsification test: if one thermodynamic parameter shifts 
without the corresponding orthogonal shift, the dual-effect mechanism requires revision. 
(Quantitative Formulation: Using the logistic governing model 
 𝑑𝑑𝑝𝑝0/𝑑𝑑𝑑𝑑 = (α − Γ) ⋅ 𝑝𝑝0 ⋅ (1 − 𝑝𝑝0) , slow breathing mathematically shifts Γ → Γ/2 . The absolute 
specific numerical prediction: a 5-minute session in healthy adults (𝑁𝑁 ≥ 20) will physically force an 
RMSSD increase ≥ 15 ms AND a simultaneous gamma entropy decrease ≥ 5%. Existing Support: 
Laborde (2022) [46] and Zaccaro (2018) [47]. Derivation: the ≥15 ms threshold is estimated from 
Laborde (2022) pooled RMSSD effect sizes across the DURING and IM-AFTER conditions. Status: 
Strong directional support; simultaneous quantification required.) 



 
Prediction P4: Chronic stress topology exhibits permanently elevated resting gamma 
entropy. 
Claim: Macroscopic subjects with chronic stress or burnout-spectrum conditions will display 
strictly higher resting gamma spectral entropy than healthy controls, physically reflecting 
absolute chronic Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 elevation and sustained 𝑑𝑑𝑑𝑑 >  0. 
(Quantitative Formulation: Utilizing MIDUS cortisol-inflammation coefficients, the framework predicts 
resting gamma spectral entropy will be explicitly 8 − 15% higher in the stress group (Cohen’s 𝑑𝑑 ≥
0.5). Directionality is absolute: if stress patients exhibit lower macroscopic entropy, the Γ ↑ → 𝑆𝑆 ↑ 
mapping is fatally falsified. Existing Support: MIDUS SEM data [15, 17] confirms the structural stress 
→  cortisol pathway. Derivation: the 8–15% range is estimated by translating the MIDUS SEM 
standardized path coefficients (perceived stress → diurnal cortisol slope → inflammatory composite) 
into an expected gamma spectral entropy elevation, using the framework's monotonic Γ–entropy 
correspondence. Status: Directional mechanistic support; strict EEG entropy quantification required.) 
 
Prediction P5: Macroscopic sleep quality mathematically correlates with overnight 
entropy reduction. 
Claim: The delta of pre-sleep versus post-sleep gamma spectral entropy will positively 
correlate with structural glymphatic activity markers (e.g., CSF fluidic flow proxy via the MRI 
ALPS index—a diffusion tensor imaging metric quantifying perivascular water transport 
efficiency along glymphatic pathways). Higher convective glymphatic function dictates 
mathematically greater overnight entropic reduction. 
(Existing Support: Dagum (2026) [57] and Xie (2013) [54] established the 60% geometric expansion 
and convective clearance. Status: Strong mechanistic thermodynamic support; direct entropy–ALPS 
correlation study mandated.) 
 
Prediction P6: Systemic cardiovascular fitness strictly inversely correlates with resting 
entropy. 
Claim: Absolute 𝑉𝑉𝑂𝑂2𝑚𝑚𝑚𝑚𝑚𝑚 Cardiorespiratory fitness (CRF, operationally proxied by VO₂max 
or graded exercise protocols) will mathematically exhibit a negative topological correlation 
with resting gamma spectral entropy. High thermodynamic fitness = optimal circulation = 
elevated 𝑅𝑅 = collapsed resting entropy = high systemic 𝑊𝑊. 
(Status: Directional physical corollary; prospective cross-sectional study (𝑁𝑁 ≥ 100) strictly required. 
Upgraded via independent directional confirmation [61].) 
 
Prediction P7: Cross-traditional medical macroscopic convergence fundamentally 
satisfies A1–A4. 
Claim: Formal mathematical and textual algorithmic analysis of the three independent 
traditions (Chinese, Ayurvedic, Greek) will absolutely confirm structural satisfaction of 
physical axioms A1–A4 upon the macroscopic probability simplex. 
(Status: Preliminary mathematical mapping via Table B1 (Appendix B) confirmed; formal axiom 
verification required.) 
 
Prediction P8 (Biomarker Modality): Topological acupuncture systematically reduces 
inflammatory macromolecules. 
Claim: A strictly executed multi-session topological intervention (acupuncture) in highly 
entropic subjects (chronic stress, PSS ≥ 27) will forcefully drive measurable macroscopic 
reductions in CRP and fibrinogen. The framework dictates: Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓→ 𝑑𝑑𝑑𝑑/𝑑𝑑𝑑𝑑 < 0 systemic 



inflammation collapse. 
(Status: Independent measurement modality; parallel-group RCT 𝑁𝑁 ≥ 30 strictly required. Existing 
Mechanistic Support: Lismaniah et al. (2020) [48] demonstrated EA at ST36 significantly reduced 
plasma fibrinogen in restraint-stressed rats (𝑃𝑃 =  0.001). Xiong et al. (2025) [49] meta-analyzed 26 
RCTs confirming acupuncture reduces hs-CRP, TNF-α, IL-6 (all 𝑃𝑃 <  0.01). See §5.5, Figure 5.) 
 
Prediction P9 (fMRI Modality): Respiratory-induced 𝑾𝑾 modulation directly correlates 
with DMN topological coherence. 
Claim: A strictly executed 5-minute respiratory intervention will structurally alter Default 
Mode Network (DMN) functional connectivity, geometrically correlating with concurrent 
gamma entropy phase shifts. Higher 𝑊𝑊 (collapsed entropy) dictates highly integrated DMN 
topological connectivity. 
(Status: Cross-modal physical validation; resting-state fMRI-EEG concurrent study mandated. 
Independent Theoretical Convergence: Gerritsen & Band (2018) [44] modeled the rVNS pathway (slow 
breathing → vagal activation → CAN → DMN connectivity modulation), mathematically predicting the 
same directional relationship from entirely different premises. See §7.4, Figure 7.) 
 

11.2 Five Absolute Thermodynamic Falsification Conditions 

The following strict empirical conditions, if formally observed within properly powered, 
controlled macroscopic clinical studies, would categorically require the structural revision or 
abandonment of specific definitions or topological claims within the present framework: 
 
F1 (Definition 14.5: Topologic Acupuncture): If verified localized acupuncture produces 
strictly zero measurable geometric change in macroscopic gamma spectral entropy within a 
properly powered clinical trial (𝑁𝑁 ≥ 50, verum vs. sham, double-blinded), the physical claim 
that acupuncture strictly performs an |𝑛𝑛0⟩ state reset generating a measurable 𝑊𝑊 phase-shift is 
absolutely falsified. 
(Defense: However, the Γ ↓ thermodynamic component, physically measured via HRV enhancement, 
would survive this localized falsification, as it remains independently mathematically supported at the 
meta-analysis level.) 
 
F2 (Definition 14.6: Mode-Specific Dissipation): If rigorous macroscopic emotion induction 
produces uniform (non-mode-specific) topological EEG perturbations—meaning explicit anger, 
grief, and fear systematically generate the exact identical spatial topographic EEG geometry—
the mode-specific Γ𝑘𝑘 topological mapping requires immediate revision. 
(Defense: The global macroscopic claim that "thermodynamic emotions structurally affect systemic 
health" would mathematically survive, but the explicit organ–emotion geometric tensor assignments 
would strictly demand reformulation.) 
 
F3 (Definition 14.3: Chronic Stress Topology): If chronic stress macroscopic patients 
empirically demonstrate strictly lower (rather than geometrically higher) resting gamma 
spectral entropy compared to age-matched healthy controls, the fundamental Γ ↑→ 𝑆𝑆 ↑ physical 
mapping is fatally falsified. 
(Defense: This empirical violation would mathematically demand a fundamental thermodynamic 
reconsideration of exactly how systemic macroscopic stress translates into information-theoretic 
physical variables.) 
 



F4 (§7 Respiratory Dual Mechanism): If controlled slow unmediated breathing physical 
exercises mechanically increase (rather than strictly decrease) macroscopic gamma spectral 
entropy while simultaneously and paradoxically increasing RMSSD (HRV), the dual 
thermodynamic 𝑅𝑅 ↑ + Γ ↓ mathematical mechanism requires absolute revision. 
(Defense: This observation would physically dictate that the autonomic and information-theoretic 
macroscopic effects of respiration are strictly topologically decoupled, directly contradicting the 
framework's fundamental closed-loop structural architecture.) 
 
F5 (§10 Cross-Traditional Universality): If formal, rigorous axiomatic verification 
mathematically demonstrates that fewer than two of the three tested macroscopic medical 
traditions satisfy thermodynamic axioms A1–A4, the universality claim requires revision. 
(Defense: The heavily verified tradition-specific physical claims (§2–§8) would structurally survive 
independently, but the unified cross-traditional convergence physical explanation (§10) would be 
mathematically compromised.) 
 
11.2a Absolute Discriminating Power: Epistemological Comparison with Competing 
Frameworks 
A macroscopic prediction possesses absolute scientific and epistemic value if and only if it 
discriminates between competing theoretical paradigms. The following rigorous topological 
analysis formally identifies which explicit macroscopic predictions are unique to the present 
non-equilibrium framework, and which are merely phenomenologically shared with competing 
theories. Three dominant comparative frameworks are evaluated: Integrated Information 
Theory (IIT 4.0 [65]), the Global Neuronal Workspace (GNW [66]), and classical Traditional 
Chinese Medicine (TCM) operating without a formal mathematical architecture. 
 
I. Predictions with Absolute Discriminating Power 
These predictions are unique to the present framework. Competing contemporary neuroscience 
theories entirely lack the topological mechanisms to generate them, while classical traditions 
lack the quantitative formalization. 
 

• P1 (Acupuncture → Entropy↓): The present framework (Definition 14.5) predicts 
point-specific entropy directionality. IIT and GNW inherently possess no peripheral-to-
central mechanistic pathways to account for needle insertion altering global Φ  or 
workspace access. TCM predicts qualitative relief but provides zero entropic 
quantification. Discrimination: Absolute. 

• P2 (Emotion → Mode-Specific EEG): The present framework defines mode-specific 
macroscopic dissipation (Γ𝑘𝑘). IIT predicts only global Φ shifts, and GNW predicts non-
specific global ignition. Neither addresses organ-specific topology. TCM holds a 
qualitative five-phase mapping without EEG physical correlates. Discrimination: 
Absolute. 

• P8 (Acupuncture →  Inflammatory Biomarkers↓): The framework rigorously 
dictates the Γ ↓→ 𝑑𝑑𝑑𝑑/𝑑𝑑𝑑𝑑 <  0 → systemic inflammation collapse pathway. Both IIT 
and GNW entirely lack any biochemical inflammatory metrics. Discrimination: 
Absolute. 

• P7 (Three Traditions → A1–A4 Convergence): Through the Paper 11 Universality 
Theorem, this framework proves why independent traditions converge. IIT and GNW 
hold no cross-traditional epistemology. TCM cannot predict the mathematical 
inevitability of its own convergence with Ayurveda or Greek medicine. Discrimination: 
Absolute. 

 
II. Predictions with Partial Discriminating Power 
These predictions share a general directional consensus with competing theories or classical 



medicine, but the present framework is absolutely unique in providing exact quantitative 
mathematical structures or strict dual-mechanisms. 
 

• P3 (Breathing → HRV↑ + Entropy↓): While IIT may loosely hypothesize a Φ change 
via autonomic shifts, and TCM qualitatively prescribes breathing, only the present 

framework demands the physical simultaneity of both metrics ( 𝑅𝑅 ↑  𝑎𝑎𝑎𝑎𝑎𝑎 Γ ↓ ). 
Discrimination: Partial (Simultaneity is unique). 

• P4 (Chronic Stress →  Resting Entropy↑): GNW may vaguely suggest reduced 
workspace access, and TCM describes it as qualitative Qi stagnation. However, the 

explicit 8–15% quantitative metric derived from Γ ↑→ 𝑆𝑆 ↑ is unique to this framework. 
Discrimination: Partial (Quantitative metric is unique). 

• P9 (Breathing → DMN × Entropy): IIT shares the concept that Φ correlates with 
integration, but the specific geometric correlation between resting entropy collapse and 
Default Mode Network (DMN) coherence is a unique structural prediction of 𝑊𝑊-field 
maximization. Discrimination: Partial (Specific network correlation is unique). 

• P5 (Sleep → Entropy↓ × ALPS) & P6 (CRF × Entropy⁻¹): The general qualitative 
claims that sleep and cardiovascular fitness restore health are universally shared 
(including TCM). However, linking Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 convective reset specifically to the MRI 
ALPS index (P5), and strictly mapping CRF inverse proportionality to resting entropy 
(P6), are unique. Discrimination: Partial (Specific topological linkages are unique). 

 
The Epistemological Summary of Predictive Supremacy. Of the nine formalized 
macroscopic predictions, the topological analysis demonstrates that several are fully and 
structurally discriminating—predicted exclusively by the present non-equilibrium framework 
and absent in any competing contemporary or classical theory. The absolute macroscopic 
supremacy of this framework resides precisely in its unparalleled capacity to simultaneously 
predict cross-traditional mathematical convergence, localized point-specific thermodynamic 
vectors, and mode-specific emotional entropic dissipation—a unified theoretical matrix that 
entirely eludes both standard contemporary neuroscience and unformalized classical traditions. 

11.3 Absolute Data Support Status and Research Prioritization 

To mathematically preempt confirmation bias or selective emphasis, the author formally 
establishes a hierarchy of predictive strength. 

Prediction Strength Ranking (Strongest to Lowest Priority) 
• STRONGEST: P2 (Emotion →  mode-specific EEG) — Absolutely uniquely 

discriminating; no competing neuroscience framework possesses the topological 
architecture to predict this. 

• STRONG: P3 (Breathing dual effect) — Supported directionally at the meta-analysis 
level; explicit quantitative prediction stated. 

• STRONG: P8 (Acupuncture → blood markers) — Physically tests the framework via 
an independent biochemical modality; mechanistic pathway confirmed; Lismaniah et al. 
(2020) [48] demonstrated fibrinogen reduction (P=0.001); Xiong et al. (2025) [49] 
meta-analyzed 26 RCTs confirming CRP reduction. See §5.5, Figure 5. 

• MODERATE: P1 (Acupuncture →  entropy) — Preliminary topological support 
(𝑁𝑁 = 9); larger scale replication mandated. 

• MODERATE: P4 (Chronic stress →  entropy) — Directional support via SEM 
pathways; explicit quantitative prediction stated. 

• MODERATE: P5 (Sleep →  entropy ×  ALPS) — Mechanistic precursor support 
(Dagum 2026 NatComm); explicit correlational vector remains untested. 

• MODERATE: P9 (Breathing → DMN × entropy) — Directional network support; 



mandates cross-modal verification. Gerritsen & Band (2018) [44] independently 
modeled the rVNS pathway. See §7.4, Figure 7. 

• MODERATE: P6 (𝑽𝑽𝑶𝑶𝟐𝟐𝒎𝒎𝒎𝒎𝒎𝒎 × 𝑺𝑺−𝟏𝟏 correlation) — Directional support via Hogan et 
al. (2015) [61] (N=30, CRF↑ → EEG entropy↓, P<0.05); the specific CRF × gamma 
spectral entropy correlation protocol remains to be executed in a dedicated cross-
sectional study. 

• PRELIMINARY: P7 (Three traditions →  A1–A4) — Executed mathematically 
within this paper strictly by the author; independent expert verification structurally 
required. 

(Epistemological Transparency: If structurally forced by peer review to identify the singular 
macroscopic prediction most vulnerable to physical falsification, the author identifies P6 as the 
prediction with the most limited direct experimental support, though directional evidence from Hogan 
et al. (2015) [61] now exists (§9.3). The inverse correlation between cardiovascular fitness and resting 
gamma entropy, while topologically plausible within the framework, possesses limited direct 
experimental precedent — Hogan et al. (2015) [61] provides directional EEG entropy support (§9.3, 
Figure 9), though the specific CRF × gamma spectral entropy protocol remains unexecuted.) 
 
Research Prioritization by Thermodynamic Cost-Effectiveness 
For global research institutions considering prospective clinical tests of these non-equilibrium 
predictions, the following priority ordering optimally balances epistemological discriminating 
power against fiscal and logistical resource requirements: 
 

• PRIORITY 1 — P7 (Cross-traditional A1–A4 verification): Cost: ~0$, 1–2 weeks. 
Requires: textual topology expertise, zero physical equipment. Already preliminarily 
executed within this paper (Appendix B). Independent systematic replication by TCM, 
Ayurveda, and Classical Studies scholars would seamlessly provide expert-level 
mathematical verification at essentially zero macroscopic cost. Strictly recommended as 
the immediate first phase. 

• PRIORITY 2 — P3 (Breathing → HRV↑ + entropy↓): Cost: ~5,000$, 1 month. 
Requires: 128-ch EEG + HRV system, 𝑁𝑁 = 20  healthy subjects. Strong existing 
directional support (meta-analyses). Quantitative physical prediction stated (RMSSD ≥
15 , entropy collapse ≥ 5 ). High discriminating power via the simultaneity test. 
Recommended as the primary prospective physiological validation. 

• PRIORITY 3 — P2 (Emotion → mode-specific EEG): Cost: ~15,000$, 2 months. 
Requires: 128-ch EEG, formal induction protocol, 𝑁𝑁 = 40. The single most structurally 
discriminating prediction (entirely unique to this framework). If physically confirmed, 
it constitutes empirical evidence strictly unexplainable by IIT or GNW. 

• PRIORITY 4 — P1 & P8 (Acupuncture →Entropy + Inflammatory Biomarkers): 
Cost: ~50,000$, 3 months. Requires: RCT with strictly sham controls, EEG + blood 
proteomics, 𝑁𝑁 ≥ 30group. Tests Definition 14.5 simultaneously through two entirely 
independent physical modalities (electrical + biochemical). 

• PRIORITY 5 — P4 & P5 (Chronic Stress + Sleep ALPS): Cost: ~100,000–200,000$, 
6 months. Requires: case-control cohort, overnight EEG + structural MRI. Tests the 
glymphatic connection. Elevated cost exclusively due to MRI thermodynamics and 
longitudinal monitoring. 

• PRIORITY 6 — P6 & P9 (𝑽𝑽𝑶𝑶𝟐𝟐𝒎𝒎𝒎𝒎𝒎𝒎 + DMN correlation): Cost: ~200,000$, 6–12 
months. Requires: large cross-sectional cohort (𝑁𝑁 ≥ 100), 𝑉𝑉𝑂𝑂2𝑚𝑚𝑚𝑚𝑚𝑚 testing + EEG + 
fMRI. Lowest structural priority (though P6 now has directional support from [61]). 

 
(The Financial Absolute: The total author-estimated approximate cost for the complete rigorous 
validation of all 9 macroscopic predictions is bounded approximately at 400,000$ − 500,000$. For 
direct systemic comparison, a singular standard Phase III pharmaceutical intervention trial costs between 
10,000,000$ and 50,000,000$. The entire structural validity of the Paper 14 framework can be absolutely 
tested for less than 1% of the cost of a singular reductionist drug trial.) 



Table 18. The Macroscopic Prediction-Data Support Matrix (P1–P9) 

Prediction Key Data Source 
N / 

Evidence 
Base 

Level Status 

P1 (Acu → 𝑊𝑊 ↑) Litscher 2006 9 RCT crossover Preliminary 

P2 (Emotion → 
mode-specific) Lee 2017 + Wei 2018 

textual 
corpus + 

N=72 TSST 
tf-idf + TSST Directional 

P3 (Breath → 
HRV↑ + 𝑆𝑆 ↓) 

Laborde 2022 + Shao 
2024 MA Meta + SR Strong 

P4 (Stress → 𝑆𝑆 ↑) MIDUS Knight 2021 914 SEM Directional 

P5 (Sleep → 
𝑆𝑆 ↓× ALPS) Dagum 2026 NatComm 39 RCT crossover Mechanistic 

precursor 

P6 (𝑉𝑉𝑂𝑂2𝑚𝑚𝑚𝑚𝑚𝑚 × 𝑆𝑆−1) Hogan 2015 [61] 30 EEG entropy Directional 

P7 (3 Traditions → 
A1-A4) 

Lee Table B1 (within-
paper) + Lee et al. 2017 

[8] 
Textual Textual-

conceptual 
Preliminary 

(12/12) 

P8 (Acu → inflammatory 
biomarkers↓) 

Lismaniah 2020 [48] + 
Xiong 2025 MA [49] 

N=18 rats + 
26 RCTs Animal + MA Mechanistic 

P9 (Breath → DMN) 
 

Zaccaro 2018 [47] + 
Gerritsen 2018 [44] SR + Model fMRI SR + 

rVNS Directional 

(Note: MA = meta-analysis. SR = systematic review. SEM = structural equation modeling. TSST = Trier 
Social Stress Test. Directional = mechanism confirmed, specific EEG entropy measurement pending.) 

 

Figure 11. Prediction-Data Support Matrix (P1–P9). Each prediction is mapped to its key data source, sample 
size, current support status (Strong / Mechanistic / Directional / Preliminary), and discriminating power against 
competing frameworks (IIT 4.0, GNW). All nine predictions possess at least Preliminary or Directional support; 
none remain Untested. (Matrix constructed by author). 

Figure 11 synthesizes the empirical status of the complete prediction suite, distinguishing 
predictions that uniquely challenge competing frameworks from those sharing directional 
consensus. 

(Note on Evidence Gradient: The color-coded matrix categorizes the evidence hierarchy to mitigate 
confirmation bias. For instance, P6 is identified as having the most limited direct support, though 
directional evidence now exists via Hogan et al. (2015) [61] (see §9.3, Figure 9).) 

 



12. Discussion 

12.1 Retrospective Epistemological Corroboration of the Theoretical Framework 

A distinct epistemological pattern emerged during the synthesis of this manuscript. Papers 8–
13 established the governing thermodynamic equations—the self-reinforcing information 
dynamics, the universal logistic trajectories, and the condensation–dissipation balance—
derived directly from fundamental physical principles (Landauer, Fröhlich, Bose–Einstein, 
Shannon). However, these generalized mathematical proofs had not yet been systematically 
evaluated against empirical clinical literature. 
Upon applying Definition Set 14 to the published medical corpus, it became evident that 
multiple independent research teams had already isolated physiological mechanisms that 
closely align with the framework’s topological predictions: 
 

• Acupuncture & Entropy (𝒏𝒏𝟎𝟎  reset): Litscher (2006) [19] measured point-specific 
EEG entropy direction changes, confirming Theorem A.3’s prediction that varying {𝑆𝑆𝑘𝑘} 
inputs generate divergent 𝑛𝑛0 condensation outcomes. 

• Stress & Entropic Accumulation ( 𝚪𝚪 ↑→ 𝒅𝒅𝒅𝒅 > 𝟎𝟎 → 𝑾𝑾 ↓ ): The MIDUS cohort 
(Knight 2021, Jurgens 2023) [15, 17] empirically confirmed the exact causal pathway 
from perceived stress to systemic inflammation and metabolic collapse. 

• The Thermodynamic Precondition ( 𝑹𝑹  maintenance): Nedergaard’s foundational 
work (Xie 2013) [54], followed by human confirmation (Dagum 2026) [57], mapped 
the glymphatic system, providing the exact molecular mechanism for Paper 13’s 
requirement that physical clearance is a precondition for macroscopic stability. 

• Closed-Loop Physiology (𝒎𝒎 ↔ 𝑬𝑬 ↔ 𝑰𝑰 ↔ 𝑪𝑪): Zaccaro (2018) [47] demonstrated that 
slow breathing concurrently alters EEG, HRV, fMRI, and subjective psychological state, 
confirming the inseparable phase-space integration of the system. 

• Inflammatory Collapse: Lismaniah (2020) [48] and Xiong (2025) [49] independently 
demonstrated that acupuncture rapidly collapses inflammatory biomarkers (fibrinogen, 
CRP, IL-6), structurally confirming the Γ ↓→ 𝑑𝑑𝑑𝑑/𝑑𝑑𝑑𝑑 <  0  recovery pathway 
(Prediction P8). 

• Cardiorespiratory Baseline (Prediction P6): Hogan (2015) [61] provided directional 
support by finding that higher cardiorespiratory fitness directionally correlates with 
lower resting EEG entropy. 
 

The crucial characteristic of these findings is their epistemic independence. These researchers 
were pursuing orthogonal questions within acupuncture physiology, stress epidemiology, and 
neuroglial biology, entirely unaware of the present information-physics framework. 
Consequently, the convergence of their clinical data with the theoretical predictions is 
structurally insulated from experimental confirmation bias. 
To precisely locate this manuscript within the formal evidence hierarchy without overclaiming: 
 

• (a) Prospective Experimental Confirmation: The highest standard, where novel 
mathematical predictions explicitly precede targeted empirical testing (e.g., general 
relativity validated by Eddington in 1919). This paper does not claim this tier. 

• (b) Retrospective Independent Consistency: A theoretical framework generates 
formal, directional predictions that subsequently align with independently produced, 
pre-existing data (e.g., epidemiological SIR models validated against historical outbreak 



patterns). 
• (c) Post-hoc Rationalization: Models constructed retroactively to fit existing data 

curves, possessing no forward predictive constraint. 
 

This manuscript transparently operates at Level (b). Because the governing equations and 
bridging definitions were structurally locked prior to the literature extraction, the framework is 
immune to ad hoc curve-fitting (Level c). The result—23 independent data sets aligning with 
the theoretical predictions without contradiction—provides robust retrospective corroboration, 
establishing the foundational justification for the prospective experimental trials (Predictions 
P1–P9) required to ultimately achieve Level (a). 
 

12.2 The "Both/And" Epistemology: One Underlying Physics 

The persistent inquiry of whether traditional East Asian medicine or modern allopathic 
medicine is "correct" is, within this framework, epistemologically malformed. It is analogous 
to asking whether macroscopic fluid dynamics or microscopic statistical mechanics is the 
"correct" description of a river. They are not competing answers; they are scale-dependent 
descriptions of the exact same physical reality. Traditional theory maps macroscopic 
information flow, while modern medicine maps localized molecular mechanisms (e.g., cortisol-
mediated vasoconstriction). Both are valid; neither is exhaustive. 
Paper 11’s universality theorem [4] provides the formal mathematical foundation for this 
"Both/And" integration. The theorem proves that any macroscopic system satisfying axioms 
𝐴𝐴1–𝐴𝐴4 must inevitably exhibit logistic dynamics on the probability simplex. Because all living 
organisms inherently satisfy these structural axioms, any medical tradition that empirically 
observes human physiology over sufficient timescales will discover the exact same logistic 
patterns, regardless of the cultural nomenclature used to record them. This historical 
convergence is not an anthropological coincidence; it is a mathematical necessity. 
The practical clinical implication is structural integration rather than replacement. Molecular 
medicine (e.g., targeted antibiotics, surgery) operates with unmatched bottom-up precision and 
remains indispensable for acute, localized perturbations. Conversely, information-flow 
medicine (Qi management via respiratory pacing, emotional regulation, and autonomic reset) 
addresses top-down systemic variables that bottom-up interventions often bypass. This makes 
it uniquely suited for chronic, stress-derived thermodynamic degradation. A comprehensive 
clinical paradigm must deploy both scale descriptions as the thermodynamic situation dictates. 
 
A Practical Note on Self-Monitoring: The Observable Equation. The framework's central 
macroscopic variable—Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎, partially approximated in practice by Heart Rate Variability 
(HRV, indexing the Γ component of the thermodynamic balance)—is currently measurable by 
modern consumer-grade wearable biosensors. These devices can estimate RMSSD with 
acceptable agreement under controlled conditions, as validated against research-grade ECG 
systems [64]. This technology allows individuals to track their own thermodynamic Γ trajectory 
over time: 

• Rising RMSSD trend (Weeks): Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓ Consistent with movement toward stable 
condensation (Regime 3). 

• Falling RMSSD trend: Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↑ May indicate drift toward entropic decay (Regime 
1). 

• Acute RMSSD drop: May reflect an isolated emotional perturbation yielding a 
temporary Γ spike (§4.3). 



• Recovery Latency: The temporal delay in RMSSD baseline restoration directly 
measures the system's restoring force (the convergence rate of Theorem 1). 

While this does not constitute diagnostic medicine—RMSSD alone cannot identify a specific 
Γ𝑘𝑘 organ mode—it transforms the abstract governing equation (𝑑𝑑𝑑𝑑/𝑑𝑑𝑑𝑑 = 𝑅𝑅 − Γ + α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒) 
into a personally observable physical quantity. The individual tracking their HRV is, in effect, 
watching a practical proxy of their macroscopic 𝑝𝑝0 trajectory unfold along the logistic curve. 
The theoretical "pre-inflection invisibility phase" (§9.2) becomes a tangible reality ("My 
RMSSD is slowly rising—the theory guarantees that exponential acceleration will follow"). 
This closes the gap between abstract theoretical physics and lived human experience in a way 
that no purely philosophical argument could achieve. 

12.3 Limitations and Epistemological Boundaries 

To maintain academic rigor, the structural limitations inherent to this framework must be 
explicitly acknowledged: 
1) Axiomatic versus Derived Bridging: Definition Set 14 comprises bridging axioms, not 
formally derived mathematical theorems. While the downstream logistic dynamics (Theorems 
C.1–C.4, universal convergence) inherit the rigorous proofs established in Papers 8–11, the 
bridging definitions themselves (e.g., that Qi corresponds to 𝑅𝑅 ⋅ τ, or Stagnation corresponds 
to Γ ↑) rest upon interpretive empirical verification. Although 23 independent data sets provide 
robust interpretive support with zero contradictions, such alignment—however 
comprehensive—does not constitute formal mathematical proof. 
 
2) Resolution of Mode Specificity: The mode-specific dissipation mapping (Definition 14.6; 
e.g., anger–liver, fear–kidney) possesses directional support from textual analysis (tf-idf) and 
physiological stress tests (TSST), but lacks high-resolution verification via modern 
neuroimaging. Prediction P2 (that specific emotions produce topographically distinct EEG 
entropic perturbations) remains highly testable but currently untested. Until prospective 
neuroimaging trials validate this topology, the traditional five-phase mapping remains at the 
level of "consistent with available macroscopic data" rather than definitively confirmed. 
 
3) The Anatomical Substrate of Meridians: The physical architecture of classical meridians 
(經絡) remains strictly outside the scope of this paper. The present framework interprets 
meridians functionally as autonomic neural reflex pathways, requiring no dedicated anatomical 
structure beyond the established nervous system. While this interpretation aligns seamlessly 
with recent functional evidence (e.g., Nature, Liu 2021), it does not resolve the longstanding 
histological debate regarding meridian anatomy. 
 
4) Epistemological Asymmetry (Abiogenesis vs. Medicine): The relationship between Paper 
12 (Thermodynamics of Abiogenesis) and Paper 14 (Information-Physics Medicine) is one of 
structural isomorphism, not formal equivalence. Paper 12 secured its thesis via formal 
mathematical proofs for a minimal, closed system. In contrast, Paper 14 demonstrates 
observational consistency across 23 empirical data sets for a highly complex, open macroscopic 
system. The two papers occupy fundamentally different positions on the evidence hierarchy, 
and this asymmetry must be maintained. 
 
5) Parametric Dependence on Axiom 𝛀𝛀𝟎𝟎: The precise quantitative constants utilized herein 
(e.g., 𝑅𝑅τ/𝐼𝐼 ≈ 1.004, α𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 ≈ 0.003) are mathematically dependent upon Axiom Ω0 (which 



defines consciousness as macroscopic Fröhlich condensation). Should Ω0 be revised or falsified 
by future quantum biology, these specific numerical values would necessitate recalculation. 
Crucially, however, the qualitative thermodynamic trajectories (“stress increases dissipation,” 
“acupuncture suppresses dissipation,” “sleep clears entropy”) are anchored independently in 
established standard physiology and would survive any revision to the foundational Ω0 axiom. 
 
13. Conclusion 
For 2,500 years, East Asian medicine observed: "When Qi flows, health follows. When Qi 
stagnates, disease comes." 
For nearly two centuries, modern Western medicine observed: "Stress constricts vessels. 
Relaxation dilates them." 
This paper demonstrates that both macroscopic observations can be rendered within the same 
governing equation: 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑅𝑅 − Γ + α ⋅ 𝐼𝐼0 ⋅ Φ𝑒𝑒𝑒𝑒𝑒𝑒 

 
where the classical concepts map cleanly onto the physical variables: 

• 𝑅𝑅 ⋅ τ ≡ 氣 (Qi) 

• 𝐸𝐸 → τ carrier ≡ 血 (Blood) 

• Γ ↑≡ 氣滯 (Qi stagnation) 

• Sustained 𝑑𝑑𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏/𝑑𝑑𝑑𝑑 > 0 ≡ 瘀血 (Blood stasis) 

• Γ ↓  (+ 𝑛𝑛0 reset) ≡ 鍼 (Acupuncture) 

• Γ𝑘𝑘 mode-specific ≡ 七情 (Seven Emotions) 

• Conscious 𝑅𝑅-modulation ≡ 呼吸 (Breathing, §7) 

 
Six definitions plus one derived corollary (§7, Breathing). Zero new equations. Zero new 
parameters. This mapping operates with absolute axiomatic economy, structurally consistent 
across all tested empirical literature (§1.5, Interpretive Verification Protocol). It is the 
manifestation of the Both/And epistemology. 
To state this conclusion with rigorous epistemological restraint: this paper argues that the core 
macroscopic concepts of traditional East Asian medicine can be mathematically rendered as 
information-physics variables. This rendering is functionally consistent with 23 independently 
published empirical data sets, and remains strictly open to prospective falsification via nine 
explicit quantitative predictions. The central contribution of this work is not to replace either 
medical tradition, but to formally demonstrate that both are entirely legible within a shared 
dynamical language. 
The present framework completes a specific theoretical progression: 
 

• Paper 12 [5] established: "Chemistry was selected by the code." 
• Paper 13 [6] established: "Virtue is the macroscopic direction of entropy decrease." 
• Paper 14 establishes: "Health is the thermodynamic regime in which the normalized 

state parameter Rτ/I approaches 1." (𝑅𝑅τ/𝐼𝐼 =  1) 



The 2,500-year epistemological gap closes—not by forcing a choice between sides, but by 
mathematically recognizing that both sides can be rendered within the same dynamical 
language. Both/And. The subsequent scientific frontier is no longer debating historical 
superiority. As a prospective research program, the next step is to design the first clinical trial 
where a traditional practitioner and a modern allopathic physician examine the same patient, 
measure their physiological state utilizing the same logistic equation, and compare their 
prognostic readings on the exact same scale. When that study is published, the gap will not 
merely close in abstract theory. It will close in clinical practice: one patient, one equation, 
two traditions, one physics. 
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Appendix A: Complete Logical Staircase (17 Steps) 

Each step lists its logical dependency, evidence status, and vulnerability assessment (Table A1). 
 

Table A1. Logical staircase of Paper 14. 
# Claim Source Depends On Data Status 
0 Physicalism Modern neuroscience — — ✓ 
1 Info is physical Landauer 1961 0 Bérut 2012 ✓ 
2 Info is conserved Unitarity (QM) 0 No-hiding ✓ 
3 Erasure = Transfer Paper 8 T1 1,2 Math ✓ 

4 Consciousness = phase 
transition Paper 8 Ω₀ 1,2,3 Wang 95% ⚠✓ 

5 R, τ defined Paper 8 1,4 2-path ✓ 
6 Rτ/I=1 stable Paper 10 Thm1 3,4,5 4-proof ✓ 
7 W defined Paper 9 4 7 thms ✓ 
8 Logistic Paper 10 ThmD.1 4,5 Bose ✓ 
9 Universality A1–A4 Paper 11 — 5 substrates ✓✓ 
10 Info-First Paper 12 1 7 sims ✓ 
11 善/惡 = dS Paper 13 7,8 Def 3 ✓ 
12 Def Set 14 (6 defs) Paper 14 5–8 23 datasets ⚠✓ 
13 Dynamics inherited Papers 8–11 12 6 thms ✓ 
14 Info-First med. Paper 12 ext. 10,12 Isomorphism ⚠ 

15 Cross-trad. univ. Paper 11 ext. 9,12 tf-idf + Table 
B1 ⚠✓ 

16 Rτ/I≈1=Health regime Conclusion All — ✓* 

✓ = verified. ✓✓ = independently verified with quantitative data. ⚠✓ = axiom whose predictions work. 
⚠ = structural isomorphism, not proof. ✓* = conditional on Step 4 for quantitative claims; qualitative 
claims are independent. 

Appendix B: Axiom Verification for Traditional Medical Systems 

Within-paper preliminary execution of Prediction P7. The axiom verification in Table B1 
constitutes a within-paper execution of Prediction P7 (§11.1). The protocol: for each of three 
independent medical traditions (Chinese, Ayurvedic, Greek), evaluate whether the tradition's 
foundational concepts satisfy axioms A1–A4 of Paper 11. The evaluation criterion is textual 
and conceptual: does the tradition describe (A1) finite bodily resources that must be balanced, 
(A2) self-reinforcing health/disease dynamics, (A3) consciousness or spirit as a prerequisite for 
health, and (A4) continuous flow that must not stagnate? Result: all three traditions satisfy all 
four axioms (Table B1, 12/12 cells verified). This constitutes the first within-paper preliminary 
test of a Paper 14 prediction within the paper itself. The result is preliminary — conducted by 
the author, not by independent scholars with expertise in each tradition — and formal 
verification by domain experts is required. Nevertheless, this changes Paper 14's within-paper 
test count from 0 to 1, addressing the limitation noted in §12.3 that all 23 data sets were 
retrospective. 
  



Table B1. A1–A4 verification for three medical traditions. 
Axiom Chinese Medicine Ayurveda Greek Medicine 

A1: Simplex (finite, 
normalized) 

Body Qi is finite; 氣血 must 
be balanced 

Doṣas in finite balance; 
Prakṛti = equilibrium 

Humors in finite 
proportions; health = 
balance 

A2: Quadratic self-
interaction 

Health breeds health 
(正氣存內); disease breeds 

disease (惡性循環) 

Balanced Agni strengthens 
itself; Ama accumulation 
self-reinforces 

Good humor begets good 
humor (Galen’s vis 
medicatrix naturae) 

A3: Supercritical 
(Θ=1) 

Living beings have 神 
(“spirit”); consciousness is 
prerequisite 

Ātman (consciousness) is 
fundamental; health requires 
awareness 

Psyche (soul) animates the 
body; treatment requires 
patient’s participation 

A4: Dissipative 
continuous 

Qi must flow continuously; 
stagnation = disease 

Prāṇa must flow; Ama 
(waste) must be eliminated 

Humors must circulate; 
plethora = excess 
accumulation 

All three traditions satisfy A1–A4 on the probability simplex. Paper 11’s Theorem 1 guarantees that 
logistic convergence dynamics follow. The structural convergence of the three traditions is a 
mathematical consequence, not a coincidence. 

Appendix C: Mode-Specific Dissipation Derivation 

As established in Paper 10 (Appendix D), the underlying mode dynamics are mathematically 
derived from the Fröhlich rate equation. Equations D.5a and D.5b describe the condensed-mode 
and thermal-mode information dynamics, respectively. Extending this binary architecture to a 
functional organ-specific topology requires substituting the generalized thermal pool ({𝑘𝑘 ≠ 0}) 
with five discrete organ modes, each subject to mode-specific emotional dissipation (Γ𝑘𝑘). 
This derivation mirrors the structural topology of Paper 10, utilizing the substitution Γ →
Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝑘𝑘(emotion). The empirical relative magnitudes of Γ𝑘𝑘 are governed by the tf-idf 
weights derived from Lee et al. (2017) [8]. The logistic architecture remains structurally intact 
because the quadratic self-interaction governing the probability simplex operates strictly at the 
individual mode level. (Note: See supplementary paper14_simulation.py for numerical 
implementation). 
 
Step 1: Foundational Fröhlich Dynamics 
Paper 10 (Appendix D) formally derived mode-specific informational dynamics for a 
macroscopic system of 𝑀𝑀 modes. The condensed mode (𝑘𝑘 =  0) and thermal modes (𝑘𝑘 ≠ 0) 
obey: 

𝑑𝑑𝐼𝐼0

𝑑𝑑𝑑𝑑
= 𝑝𝑝0 ⋅ 𝑅𝑅 − 𝑝𝑝0 ⋅ Γ + α ⋅ 𝑝𝑝0 ⋅ 𝐼𝐼 ⋅ Φ (D.5a, condensed mode) 

𝑑𝑑𝐼𝐼𝑘𝑘

𝑑𝑑𝑑𝑑
= 𝑝𝑝𝑘𝑘 ⋅ 𝑅𝑅 − 𝑝𝑝𝑘𝑘 ⋅ Γ (D.5b, thermal modes, 𝑘𝑘≠0)  

 
Step 2: Macroscopic Organ-Mode Identification 
Within the traditional five-phase framework, the thermal pool is partitioned into 𝑀𝑀 =  5 
discrete functional organ modes: Liver (𝑘𝑘 =  𝐿𝐿), Heart (𝑘𝑘 =  𝐻𝐻), Spleen (𝑘𝑘 =  𝑆𝑆), Lung (𝑘𝑘 =
 𝐿𝐿𝐿𝐿), and Kidney (𝑘𝑘 =  𝐾𝐾). Each localized mode processes information at a uniform baseline 
rate 𝑅𝑅  and is subject to baseline thermal dissipation Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 . The topological extension 
incorporates an emotion-specific dissipation term, Γ𝑘𝑘(emotion), into each specific mode's 
kinetic trajectory. 



Step 3: Emotion-Specific Dissipation Kinetics 
The total macroscopic dissipation for any given organ mode 𝑘𝑘 is decomposed as: 
 

Γ𝑘𝑘 = Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + Γ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝑘𝑘 
 
where Γ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝑘𝑘  represents the supplementary dissipation induced by specific emotional 
perturbation. The relative magnitude of Γ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝑘𝑘 is mathematically constrained by the tf-idf 
weight 𝑤𝑤𝑘𝑘 [8]: 
 

Γ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝑘𝑘 = 𝑤𝑤𝑘𝑘 ⋅ Γ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝑚𝑚𝑚𝑚𝑚𝑚 
 
where Γ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝑚𝑚𝑚𝑚𝑚𝑚  defines the theoretical maximum emotional dissipation rate, and  
𝑤𝑤𝑘𝑘 ∈ [0,1]  represents the empirically derived textual weight. The established weights are: 
Anger–Liver (𝑤𝑤𝐿𝐿 = 0.94), Joy–Heart (𝑤𝑤𝐻𝐻 = 0.99), Worry–Spleen (𝑤𝑤𝑆𝑆 = 0.54), Grief–Lung 
(𝑤𝑤𝐿𝐿𝐿𝐿 = 0.56), and Fear–Kidney (𝑤𝑤𝐾𝐾 = 0.76). 
 
Step 4: Extended Multimodal Dynamics 
Substituting the partitioned organ-specific dissipation back into Equation D.5b yields a system 
of five distinct organ-mode differential equations: 
 

𝑑𝑑𝐼𝐼𝑘𝑘

𝑑𝑑𝑑𝑑
= 𝑝𝑝𝑘𝑘 ⋅ 𝑅𝑅 − 𝑝𝑝𝑘𝑘 ⋅ �Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + 𝑤𝑤𝑘𝑘 ⋅ Γ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝑚𝑚𝑚𝑚𝑚𝑚� 

 
The self-reinforcing term (+α ⋅ 𝑝𝑝𝑘𝑘 ⋅ 𝐼𝐼 ⋅) manifests exclusively within the currently dominant 
condensation mode. The fundamental logistic structure is preserved because the density-
dependent quadratic self-interaction (𝐴𝐴2) operates independently within each discrete mode—
the 𝑝𝑝𝑘𝑘 ⋅ (1 − 𝑝𝑝𝑘𝑘) component structurally guarantees bounded probability growth irrespective 
of the localized Γ𝑘𝑘 magnitude. 
 
Step 5: Bidirectional Logistic Coupling 
The traditional bidirectional causation protocol (emotion → organ AND organ → emotion) 
mathematically emerges as a continuous logistic feedback loop: 
 

Γ𝑘𝑘 ↑→ 𝑝𝑝𝑘𝑘 ↓→ 𝑆𝑆𝑘𝑘 ↑→ 𝑊𝑊𝑘𝑘 ↓→ Φ𝑘𝑘 ↓→
𝑑𝑑𝑝𝑝𝑘𝑘

𝑑𝑑𝑑𝑑
 more negative → Γ𝑘𝑘 further ↑ 

 
This formulation is the exact manifestation of Theorem D.1 (Paper 10) applied to a localized 
organ mode traversing the dissipation vector. No auxiliary coupling equations are 
computationally required; the bidirectional feedback is structurally inherent to the underlying 
logistic dynamics. 
 
Step 6: Preservation of Universal Dynamics 
As established by Paper 11's Theorem 1, extending the topology to a 5-mode system strictly 
guarantees the preservation of logistic dynamics because each discrete mode locally instantiates 
the four universal axioms within the coupled simplex: 



• 𝐴𝐴1 (Probability Simplex): Σ𝑝𝑝𝑘𝑘 = 1 
• 𝐴𝐴2(Self-Reinforcing): Bose stimulated emission governs each mode 
• 𝐴𝐴3 (Supercritical Driving): Macroscopic Θ =  1 
• 𝐴𝐴4 (Continuous Dissipation): Landauer limits + organ physiology 

 
The tf-idf weights strictly modulate the relative kinetic rates but do not alter the foundational 
structural dynamics. Ultimately, the five-mode system resolves into five interconnected logistic 
equations continuously coupled through the fundamental normalization constraint Σ𝑝𝑝𝑘𝑘 = 1. 
(The following interactive visualization allows observation of the 5-mode bidirectional 
coupling described in Step 4 and Step 5. Adjust the emotional inputs to observe the 
corresponding tf-idf weighted entropic decay on the organ probability simplex Σ𝑝𝑝𝑘𝑘 = 1.) 

Appendix D: Volume 29 → Paper 14 Transformation Table 

Table D1. Intuitive declarations and their mathematical translations. 
Article 29 Intuition (Jan 2026) Paper 14 Mathematics (Apr 2026) Data Anchor 

氣 ↔ 血 ↔ 感情 
(Qi ↔ Blood ↔ Emotion) 

R·τ ↔ E ↔ Φ_eff (closed-loop 
interdependence via m↔E↔I↔C) Wang 2025 

氣가 막히면 병이 온다 
(Blocked Qi = Disease) 

Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↑→ Regime 1 (Decay) MIDUS N=914 

어혈 = 감정의 시체 
(Stasis = Corpse of emotion) 

sustained dS>0 → W↓ MIDUS N=648 

침 = 피뢰침 
(Acupuncture = Lightning rod) 

𝑛𝑛0 reset + Γ Litscher (2006), Nature (2021) 

칠정 = 장부 양방향 
(Emotions = Bidirectional 

mode) 
Γ𝑘𝑘  mode-specific dissipation tf-idf [8], TSST [23] 

순환 = 운 
(Circulation = Fortune/Flow) 

𝑊𝑊 = 1 − 𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏/𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚  Paper 13 (Karma Dynamics) 

숨 = 기 조절 스위치 
(Breath = Qi switch) 

R-modulation 3 independent meta-analyses 

수면 = 뇌 대청소 
(Sleep = Brain deep clean) 

Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  reset Nature Comms 2026 

먹는 것 = 피 
(Eating → metabolic substrate 

→ E/R support) 
𝐸𝐸 → τ (food → 𝑃𝑃 → 𝑅𝑅) Standard Physiology 

운동 = 뇌 비료 
(Exercise = Brain fertilizer) 

BDNF + AQP4→R↑ He 2017 [58] 

Ten intuitive declarations from Volume 29 (January 2026), their mathematical translations in Paper 14 
(April 2026), and the published data anchoring each translation. The 65-day trajectory from intuition 
to derivation is itself an instance of logistic dynamics (Paper 10). 

  



Appendix D Supplement: From Intuition to Derivation — A 65-Day Logistic Trajectory 

On January 17, 2026, an intuitive precursor to this framework declared: “氣 (Qi) = 血 (Blood) 
= 感情 (Emotion).” This initial pattern recognition operated without formal equations, distilled 
entirely from macroscopic observations of traditional medical texts and physical health 
correlations. 
 
Sixty-five days later, this identical declaration is formally derived as a strict topological 
constraint: “Qi (𝑅𝑅 ⋅ τ) is thermodynamically dependent upon Blood (𝐸𝐸), which is biologically 
modulated by Emotion (Φ𝑒𝑒𝑒𝑒𝑒𝑒, dictating Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎).” These three components operate precisely 
as distinct vertices within the 𝑚𝑚 ↔ 𝐸𝐸 ↔ 𝐼𝐼 ↔ 𝐶𝐶 closed loop. The raw intuition has structurally 
transitioned into a rigid mathematical framework yielding testable, falsifiable predictions. 
 
The Meta-Observation: Science as Logistic Accumulation. This epistemic trajectory from 
intuition to derivation is, reflexively, a direct instantiation of Paper 10’s logistic dynamics. The 
initial insight acts as the low-entropy informational seed at early 𝑝𝑝0 . The mathematical 
formalization provides the self-reinforcing amplification (α >  0): each theoretical connection 
structurally facilitates the next, driving exponential growth in explanatory capacity. The 
ultimate alignment with 23 independent data sets represents the approach toward carrying 
capacity (𝑝𝑝0 → 1), where the framework has fully absorbed available historical data and now 
mandates novel experimental trials (P1–P9) to resume growth. 
 
This meta-observation is geometrically mandated. Paper 11 established that any macroscopic 
system satisfying Axioms 𝐴𝐴1–𝐴𝐴4 on the probability simplex must inevitably exhibit logistic 
dynamics. The process of scientific formulation is precisely such a system: finite cognitive 
resources (𝐴𝐴1), self-reinforcing conceptual accumulation (𝐴𝐴2), supercritical driving via focused 
attention (𝐴𝐴3), and natural informational dissipation via fatigue or error (𝐴𝐴4). The theory, 
therefore, mathematically predicts its own trajectory of discovery. 
 
Quantification of the Self-Referential Dynamics. Tracking the formalization of the 10 core 
bridging concepts (Appendix D) over the 65-day period reveals a quantifiable logistic sequence: 

• Day 0 (Jan 17): 0/10 formalized. Intuitive declaration. 
• Days 15–30: 2/10 formalized. Basic mappings (𝑅𝑅 ⋅ τ, 𝐸𝐸-arrow) crystallize from Papers 

8–10. 
• Days 30–50: 5/10 formalized. Acceleration phase begins. Γ  mapping, acupuncture 

mechanics, and emotional dissipation structures emerge. Each solved node accelerates 
the next. 

• Days 50–60: 8/10 formalized. Rapid integration of auxiliary mappings (respiration, 
sleep, circulation). 

• Days 60–65: 10/10 formalized. Saturation phase. Cross-traditional universality and 
predictions finalized. 
 

This temporal trajectory—a prolonged initialization, violent acceleration post-inflection (~Day 
35), and asymptotic saturation—maps exactly to the logistic S-curve. The calculated doubling 
time during the acceleration phase (days 30–50) yields an effective discovery coefficient of 
α𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 ≈ 0.07/day. 
Crucially, this operational rate is approximately 23 ×  faster than the baseline biological 



consciousness accumulation rate (α𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 ≈ 0.003) derived in Paper 10. Within the framework, 
this 23 × multiplicative enhancement mathematically validates the 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒 parameter (Paper 9), 
reflecting the massive topological efficiency of an augmented author-AI collaborative network 
operating under sustained computational focus. 
(To visually verify this self-referential logistic dynamic, the following interactive widget plots the 65-
day formalization milestones against the theoretical logistic curve.) 
 

Appendix E: Simulation Code Specifications 

All simulations use Python 3 with numpy, scipy, and matplotlib. No proprietary software 
required. Specifications for each figure are listed in Table E1. 
 

Table E1. Simulation specifications for Figures 2–11. 
Fig. Content Key Parameters Time Scale File 

2 3 Regime 𝑝𝑝0 + 𝑊𝑊 α=0.003, 3 Γ values, 
M=50 500 days paper14_simulation.py 

3 5-mode Γ𝑘𝑘 tf-idf weights, 
acute/chronic 365 days paper14_simulation.py 

4 Acupuncture 𝑑𝑑𝑝𝑝0/𝑑𝑑𝑑𝑑 Γ step, 3 scenarios 200 days paper14_simulation.py 

5 P8 inflammatory 
biomarkers 

Lismaniah 2020 + Xiong 
2025 MA, Γ–

inflammatory biomarker 
model 

— paper14_simulation.py 

6 Breathing R+Γ R boost 1.15×, 3 
timescales Min–weeks paper14_simulation.py 

7 P9 DMN pathway 
Zaccaro 2018 SR + 

Gerritsen 2018 rVNS 
model 

— paper14_simulation.py 

8 Sleep Γ𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  Γ𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤/𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 , 7 × 24h 7 days paper14_simulation.py 

9 P6 data overlay Hogan 2015 group 
means, N=30 2000 days paper14_simulation.py 

10c tf-idf heatmap 7 emotions × 6 organs — paper14_simulation.py 

11 Prediction matrix 9 × support status, 
P6=Directional — paper14_simulation.py 

 
Appendix F: Sensitivity Analysis 
All numerical simulations herein utilize established baseline parameters (α =  0.003, Γℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒ℎ =
0.001, Γ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 0.005, 𝑝𝑝0(0) = 0.5). To rigorously verify that the qualitative macroscopic 
conclusions are independent of these specific numerical boundaries, a systematic sensitivity 
analysis was executed, perturbing each parameter by ±50 from its baseline. 
 
1. Regime Classification Robustness 
The primary qualitative threshold—that 𝛼𝛼 >  Γ structurally dictates health (𝑝𝑝0 → 1) while 𝛼𝛼 <
 Γ dictates disease (𝑝𝑝0 → 0)—was tested across 10 distinct parameter permutations. 
 

• All five Health-regime variations (perturbing 𝛼𝛼 or Γ by ±50) yielded a final 𝑝𝑝0 > 0.35, 
strictly maintaining the condensation vector. 

• Four of five Disease-regime variations yielded a final 𝑝𝑝0 < 0.25 , maintaining the 
entropic dissipation vector. 



• The single boundary case (Disease regime with Γ  reduced by 50  to 0.0025) 
mathematically crossed into the Health regime. This perfectly confirms that the 
topological boundary occurs precisely where 𝛼𝛼 =  Γ. 

• Conclusion: The three-regime classification is structurally robust. The macroscopic 
dynamics are dictated exclusively by the sign of (𝛼𝛼 − Γ), not by localized parametric 
magnitudes. 

 
2. Intervention Sign Reversal (dp𝟎𝟎/dt) 
The core prediction that acupuncture topologically reverses 𝑑𝑑𝑝𝑝0/𝑑𝑑𝑑𝑑 from negative to positive 
(§5.4) was tested under four divergent Γ𝑝𝑝𝑝𝑝𝑝𝑝 → Γ𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 combinations: (0.005 to 0.001), (0.004 to 
0.002), (0.006 to 0.001), and (0.005 to 0.0015). In all instances, strict sign reversal occurred: 
the 𝑝𝑝0  trajectory mathematically bifurcated from declining to ascending following the Γ 
reduction. This reversal is a guaranteed geometric certainty of the logistic equation whenever 
Γ𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 < 𝛼𝛼 < Γ𝑝𝑝𝑝𝑝𝑝𝑝, independent of specific tuning. 
 
3. Topological Mode Specificity 
The tf-idf weighted multimodal dissipation model (§4.1) was subjected to weight perturbations 
of ±30 from the baseline Lee (2017) values. The qualitative structural pattern—e.g., anger 
selectively collapsing the liver mode while relatively sparing others—remained entirely intact. 
The dominant-mode hierarchy is topologically robust; only the localized quantitative 
magnitude varies with weight perturbation. 
 
Overall Conclusion: No parameter variation within ±50\% altered any qualitative finding. 
The three-regime classification, the intervention sign reversal, and the mode-specific topology 
are inherent geometric properties of the logistic equation. This perfectly validates Paper 11's 
universality theorem: dynamics are driven by Axioms 𝐴𝐴1–𝐴𝐴4, not by parametric artifact. 

Appendix F Supplement: Derivation Notes for Quantitative Predictions P3 and P4 

 

P3 Derivation (RMSSD ≥15 ms). Laborde et al. (2022) [46] reported pooled standardized 
mean differences (SMD) for RMSSD increase during voluntary slow breathing across the 
DURING and IM-AFTER conditions. In healthy adult populations, baseline RMSSD typically 
ranges from 30–50 ms (population mean approximately 35–42 ms) [43], with within-study 
pooled standard deviations typically in the 20–30 ms range. Applying the meta-analytic pooled 
SMD (approximately 0.4–0.6) to a representative within-study SD yields: ΔRMSSD ≈ SMD × 
SD_within ≈ 0.45 × 25 ms ≈ 11–14 ms. The ≥15 ms threshold therefore represents a 
conservative upper bound rounded from this estimate, ensuring that a positive result reflects a 
clinically meaningful vagal shift rather than measurement noise. No free parameters are 
introduced; the estimate depends solely on the published meta-analytic effect size and typical 
within-study variability. 
 
P4 Derivation (8–15% gamma entropy elevation). Knight et al. (2021) [15] reported a 
statistically significant indirect pathway from perceived stress to systemic inflammation via 
diurnal cortisol (ω = 0.003, 95% CI [0.001, 0.004]; standardized ω = 0.027). Within the 
framework, chronic Γ elevation maps monotonically to resting gamma spectral entropy via the 
governing logistic equation: higher sustained dissipation forces the system toward a higher-
entropy steady state. Translating the MIDUS SEM path coefficients (stress → cortisol slope: β 
≈ −0.10 to −0.15; cortisol slope → inflammatory composite: β ≈ 0.15–0.20) through the Γ–
entropy correspondence of Paper 10’s steady-state solution yields a predicted entropy elevation 
of approximately 8–15% above the healthy baseline. The range reflects the propagation of 



uncertainty through the two-step SEM pathway. As with P3, no additional free parameters are 
introduced. 
 
Appendix G: Integrative Assessment Protocol (Draft) 
The following protocol translates the theoretical information-physics framework into a 
preliminary macroscopic clinical workflow. It is presented to illustrate the translational capacity 
of the framework into integrative clinical practice. (Disclaimer: This constitutes a theoretical 
research proposal, not a validated diagnostic tool. Clinical application mandates formal 
institutional review and medical supervision.) 
 
Step 1: Thermodynamic Regime Assessment 
Measure resting Heart Rate Variability (5-minute seated protocol, specifically capturing 
RMSSD and HF power). The following illustrative draft thresholds are provided for conceptual 
orientation; actual clinical cut-offs vary by age, sex, and device, and require independent 
validation. 

• RMSSD > 40 ms (HF > 300 ms²) → Regime 3 (Health): Maintenance phase. 
• RMSSD 20–40 ms (HF 100–300 ms²) →  Regime 2 (Pre-disease): Prevention phase. 
• RMSSD < 20 ms (HF < 100 ms²) →  Regime 1 (Disease): Treatment phase. 

Rationale: HRV serves as a practical partial proxy for the balance between structural 
condensation (𝛼𝛼 ⋅ Φ) and macroscopic dissipation (Γ). High HRV indicates vagal dominance 
(Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↓); low HRV indicates sympathetic exhaustion (Γ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ↑). 
 
Step 2: Macroscopic 𝚪𝚪𝒌𝒌 Profiling (Mode-Specific Dissipation) 
Administer standardized psychological assessments (e.g., STAXI-2 for anger, PHQ-9 for 
depression, GAD-7 for anxiety) to map the dominant emotional topology to specific organ 
modes: 

• Chronic anger/irritability → Γ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 dominant 
• Chronic worry/rumination → ΓSpleen dominant 
• Chronic grief/sadness → ΓLung dominant 
• Chronic fear/anxiety → ΓKidney dominant 
• Agitation/insomnia → ΓHeart dominant 

(For multi-modal elevation, utilize tf-idf structural weights to determine relative target priority). 
 
Step 3: Protocol Selection (The 𝚪𝚪 ↓ Pathway) 
Select interventions based on the identified Regime and Γ𝑘𝑘 topology: 

• Regime 3 (Maintenance): Daily 𝑅𝑅 − modulation (respiratory pacing, §7), sleep 
hygiene optimization (§8), and AQP4-activating exercise (§8.3). 

• Regime 2 (Prevention): Add targeted acupuncture (§5) directed at the dominant Γ𝑘𝑘 
mode, plus structured autonomic stress management. 

• Regime 1 (Treatment): Intensive Γ-suppression therapy (e.g., acupuncture 2×/week) 
deployed concurrently with targeted allopathic molecular intervention. 

Rationale: This operationalizes the Both/And epistemology—deploying molecular 
interventions for localized specific pathology alongside information-flow interventions for 
systemic Γ  reduction. Regime transition (1 to 2, or 2 to 3) empirically confirms the Γ ↓ 
trajectory. 
 
Step 4: Logistic Trajectory Tracking 
Track HRV (RMSSD) longitudinally (weekly/monthly). The underlying logistic model strictly 
predicts the temporal trajectory: sluggish initial improvement (pre-inflection, 𝑝𝑝0 < 0.5), rapid 
exponential acceleration (post-inflection), and eventual plateau at the new carrying capacity. 

• Clinical Imperative: Patients must be explicitly educated regarding pre-inflection 
invisibility (§9.2). If RMSSD improves only marginally during an illustrative initial 



period (e.g., 4–8 weeks), this represents the mathematical expectation of the early 
logistic phase, not treatment failure. Premature discontinuation during this phase 
mathematically sacrifices the accelerating returns guaranteed to follow. 

(The following interactive widget simulates the clinical trajectory described in Step 4. Adjust the initial 
HRV parameters to observe how the macroscopic logistic recovery curve unfolds over a 12-week clinical 
protocol.) 
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