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Section 4 Levels of Organization: Physics, Chemistry, Biology, Life, 
Consciousness 

 

4.1 Why Classification Is Necessary 
Sections 1–3 established the CUWF definition of life as a self-maintaining BMIR closure: Boundary, 
Metabolic Flow, Information Memory, and Feedback Regulation. They also clarified that these four 
conditions are not life when taken separately. Life appears only when the four functions become 
integrated into one living entropic-geometric system. 

This immediately creates a new problem. CUWF contains resonance, coherence, stability basins, 
curvature, mode organization, and entropy-gradient dynamics at many levels of reality. If one uses the 
language carelessly, it may seem that every stable resonance, every organized structure, or every 
complex dynamic process should be called life. That would be incorrect. 

A particle resonance is not life. A crystal is not life. A flame is not life. A molecule is not life. DNA alone is 
not life. A virus outside its host is not full autonomous life. A dead cell may still be biological material, but 
it is no longer a living system. Therefore, CUWF must carefully distinguish levels of organization. 

The purpose of classification is not merely to create labels. It is to prevent category confusion. CUWF 
requires a hierarchy that separates physical order, chemical complexity, biological material, living 
systems, and conscious systems. These levels may be connected, but they are not identical. 

4.1.1 Resonance Is Not Automatically Life 
CUWF describes reality through Entropic Geometry, wave modes, resonance, coherence, and stability 
basins. These concepts are foundational. However, the presence of resonance alone does not imply life. 

A stable particle can be interpreted as a collapse-stabilized resonance. A molecule may be a stable 
configuration of coupled resonances. A crystal may possess structural order and repeatable geometry. 
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A flame may display dynamic flow. A storm may exhibit self-organizing pattern formation. Yet none of 
these automatically qualifies as life. 

The reason is simple: life requires BMIR closure. Resonance may provide stability, but life requires a 
bounded, flow-maintained, memory-constrained, feedback-restored architecture. Without this closure, 
the system may be physical, chemical, ordered, dynamic, or complex, but not fully living. 

Thus, CUWF must distinguish between resonance as a general physical principle and living resonance 
as a special biological regime. 

4.1.2 The Need to Separate Levels of Organization 
The same universe may generate many levels of organization through Entropic Geometry. These levels 
are continuous in origin but distinct in functional closure. A living cell depends on physics and 
chemistry, but it is not reducible to physics and chemistry as isolated parts. A conscious organism 
depends on life, but consciousness is not identical to life itself. 

For this reason, Paper A-21 organizes the transition from non-life to life through five broad levels: 

Level 1 — Physics Level: entropic geometry, field modes, resonance, coherence, stability basins 

Level 2 — Chemistry Level: molecular resonance, bonding, reaction networks, catalytic flow, 
chemical gradients 

Level 3 — Biological Material Level: DNA, RNA, proteins, enzymes, membranes, tissues, dead 
cells, viruses outside hosts 

Level 4 — Living System Level: cells, bacteria, organisms, plants, animals, human bodies 

Level 5 — Conscious System Level: self-referential, integrated, recursive living resonance built 
upon biological life 

These levels are not arbitrary. They represent increasing degrees of entropic-geometric organization 
and increasing integration of BMIR-like functions. Physics provides resonance and stability. Chemistry 
adds reaction networks and catalytic flow. Biological material introduces molecular memory and 
functional structures. Life appears when BMIR functions become self-maintaining closure. 
Consciousness appears only at a higher level of recursive integration built upon living closure. 
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4.1.3 Physical Order Is Not Life 
At the physics level, CUWF already contains stability basins, resonance structures, and coherence 
patterns. These are necessary for life because life cannot exist without stable physical structure. 
However, they are not sufficient for life. 

A particle resonance may have stability but lacks metabolic flow. A field mode may have coherence but 
lacks information memory and feedback regulation. A vacuum mode population may contain fluctuation 
structure but lacks self-maintaining BMIR closure. 

Therefore, physical order is a precondition for life, not life itself. 

4.1.4 Chemical Complexity Is Not Life 
Chemistry brings the system closer to life because chemical systems can form reaction networks, 
catalytic cycles, molecular templates, and gradients. Some prebiotic systems may even display partial 
life-like behavior. But chemical complexity alone remains insufficient. 

A flame has flow, reaction, and energy conversion, but it lacks stable information memory and feedback-
regulated identity. A crystal has order and growth, but it lacks metabolic flow and adaptive regulation. 
An autocatalytic network may reproduce certain chemical components, but unless it becomes bounded, 
memory-constrained, and feedback-restored as one system, it remains proto-life-like rather than full life. 

Thus, chemistry can approach the threshold of life, but life begins only when chemical complexity closes 
into BMIR architecture. 

4.1.5 Biological Material Is Not Necessarily Living 
The biological material level is especially important because it is the easiest place for conceptual 
confusion. DNA, RNA, proteins, enzymes, membranes, tissues, and viruses are biological in origin or 
function, but they are not automatically living systems. 

DNA contains information memory, but DNA alone does not metabolize, regulate, repair, or maintain a 
living basin. A protein may perform a function, but it does not preserve its own organized identity. A 
membrane may provide boundary, but a boundary alone is not life. A dead cell may retain biological 
structure, but its BMIR closure has collapsed. 
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This is why the distinction between biological and living is central to A-21. Biological material may be 
part of life, produced by life, or derived from life, but it becomes living only when integrated into a self-
maintaining BMIR closure. 

4.1.6 Living Systems Require BMIR Closure 
The living system level begins when boundary, metabolic flow, information memory, and feedback 
regulation become mutually coupled into one self-maintaining entropic-geometric architecture. 

A bacterium may be one life because the cell itself can maintain its own BMIR closure. A human 
organism is one life not because every cell is individually counted as a separate organism, but because 
the full body forms one integrated organismic closure composed of nested cellular, tissue, organ, and 
systemic sub-closures. 

This distinction allows CUWF to say that one life is one integrated living stability basin, while still 
recognizing that living organisms may contain many nested biological subsystems. 

4.1.7 Conscious Systems Are Higher-Order Living Systems 
Conscious systems require life, but life does not automatically imply consciousness. A bacterium may 
be alive, but it is not conscious in the reflective human sense. Consciousness requires higher-order 
integration, recursive feedback, self-reference, and internal modeling built upon living BMIR closure. 

Therefore, consciousness must be classified separately. It is not the definition of life; it is a higher-order 
regime that may emerge from sufficiently integrated living systems. In CUWF language, consciousness 
may be understood as recursive living resonance, but this paper treats it only as a bridge topic rather 
than a full theory. 

4.1.8 Summary 
Classification is necessary because CUWF contains resonance, coherence, and stability at every level 
of reality, but life is not identical to resonance, order, complexity, or biological material. 

The purpose of the level structure is to show where BMIR closure first appears and how it differs from 
the lower levels that support it. Physics provides resonance and stability. Chemistry provides molecular 
reaction networks. Biological material provides components such as DNA, protein, membranes, and 
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enzymes. Life appears only when these elements become integrated into a self-maintaining BMIR 
closure. Consciousness emerges, if it does, as a higher-order recursive organization built upon life. 

The central statement of this section is: 

Resonance exists at many levels of CUWF reality, but life begins only when resonance organization 
becomes bounded, flow-maintained, memory-constrained, and feedback-restored as one self-
maintaining living system. 

4.2 Level 1 — Physics Level 
The first level of organization is the physics level. In CUWF, this level includes entropic geometry, field 
modes, resonance, coherence, and stability basins. These are the foundational structures from which 
higher forms of organization may later emerge. However, this level must not be confused with life. 
Physics contains order, resonance, and stability, but order and stability alone are not sufficient to define 
a living system. 

This distinction is crucial for Paper A-21. CUWF does not claim that every resonance is alive. A particle 
resonance, a field mode, a coherent wave structure, or a stable physical basin may be real, organized, 
and dynamically persistent, yet it does not automatically possess life. Life requires more than physical 
stability. It requires an integrated BMIR closure: Boundary, Metabolic Flow, Information Memory, and 
Feedback Regulation functioning together as one self-maintaining system. 

The physics level therefore provides the substrate of possibility. It supplies the language of Entropic 
Geometry, coherence, resonance, curvature, and stability. But it has not yet reached the threshold 
where a system can preserve its own organized identity through regulated exchange with an 
environment. It is the ground from which life may eventually emerge, not life itself. 

4.2.1 Entropic Geometry as the Physical Foundation 
At the physics level, CUWF begins with Entropic Geometry. Entropic Geometry is the structural 
landscape in which wave modes, resonance patterns, coherence relations, and stability basins appear. 
It is not yet biology. It is the deeper geometrical and dynamical condition that makes structured 
existence possible. 
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In this sense, the physics level already contains the core CUWF idea that systems are not merely 
objects located in space. They are configurations within an entropic-geometric landscape. A field mode, 
a particle resonance, or a coherent physical pattern may occupy a stability basin in this landscape. Yet 
such a basin is not necessarily a living basin. 

The difference is that a physical stability basin may be passive. It may persist because of symmetry, 
conservation, resonance, or low-energy stability. A living stability basin must do more. It must actively 
maintain itself through boundary formation, regulated flow, memory constraints, and feedback 
correction. 

4.2.2 Field Modes and Resonance Are Not Life 
CUWF Paper A-19 described fields as entropic wave modes and particles as stable collapse 
resonances. This earlier result is important for A-21, because life also depends on resonance and 
stability. However, the existence of resonance does not imply life. A particle may be a stable resonance 
identity, but it does not metabolize, store biological memory, regulate deviation, or maintain a self-
environment boundary in the biological sense. 

Thus, the physics level may contain resonance identities, but these identities remain below the threshold 
of life. They are not dead, because death applies only to systems that once possessed living closure. 
They are simply non-living physical organizations. 

This distinction prevents a common misunderstanding: if CUWF explains life through Entropic Geometry, 
it does not mean that all entropic-geometric structures are alive. Life is a specific higher-order regime of 
Entropic Geometry, not Entropic Geometry itself. 

4.2.3 Coherence and Stability at the Physics Level 
The physics level can display coherence. A wave packet may remain coherent over an interval. A 
quantum state may preserve phase relation. A particle resonance may maintain identity under ordinary 
interactions. A vacuum mode population may exhibit structured correlations. These are meaningful 
forms of organization. 
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However, coherence at the physics level is not the same as living coherence. Living coherence is not 
merely phase stability. It is coherence maintained by an open, regulated, information-bearing, feedback-
corrected system. A living system must constantly exchange with its environment and restore its own 
viability. Physical coherence may persist without such self-maintaining regulation. 

Therefore, physics-level coherence should be understood as a precursor condition, not as life. It 
provides the possibility of later biological coherence, but it does not by itself satisfy the BMIR criterion. 

4.2.4 BMIR Evaluation of the Physics Level 
Using the BMIR framework, the physics level can be evaluated clearly. It may possess partial boundary-
like structures in the form of resonance domains or stability basins. It may possess structural patterns 
that resemble primitive information in the broad physical sense. It may exhibit relaxation dynamics that 
return a system toward a stable physical state. Yet these features remain incomplete when judged as 
life. 

At the physics level, the BMIR assessment is as follows: 

BMIR function Physics-level expression Life status 
Boundary Partial structural boundary or 

stability-basin boundary 
Not a living self-environment 
boundary 

Metabolic Flow No regulated metabolic 
exchange 

Absent as living metabolism 

Information Memory Structural pattern or physical 
state information 

Not biological constraint 
memory 

Feedback Regulation Physical relaxation or stability 
restoration 

Not living feedback regulation 

Closure No integrated BMIR closure Not life 
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4.2.5 Why Physics Is Necessary but Not Sufficient 
Physics is necessary for life because no living system can exist outside physical reality. Every cell, 
organism, and biological process depends on molecular structure, energetic exchange, quantum 
stability, field interactions, and thermodynamic constraints. In this sense, life is fully physical. 

Yet physics alone is not sufficient to define life. A purely physical structure may be stable without being 
self-maintaining. It may be coherent without being metabolic. It may possess form without memory. It 
may relax toward equilibrium without feedback regulation. The transition from physics to life therefore 
requires additional organization: the emergence of BMIR closure. 

The correct CUWF relation is therefore not: physical resonance equals life. The correct relation is: life 
emerges when physical resonance and entropic geometry become organized into a self-maintaining 
BMIR closure. 

4.2.6 Status of the Physics Level 
The status of the physics level can be summarized simply: 

physics, not life 

This does not diminish the importance of the physics level. On the contrary, it makes the hierarchy 
clearer. Physics provides Entropic Geometry, resonance, coherence, and stability basins. Chemistry 
builds upon these structures. Biological material builds upon chemistry. Life emerges only when these 
lower levels become organized into self-maintaining BMIR closure. 

Thus, the physics level is the foundation of life, but it is not life itself. 

4.2.7 Summary 
The physics level contains the foundational CUWF elements of entropic geometry, field modes, 
resonance, coherence, and stability basins. These structures are necessary for life because life cannot 
exist without physical organization. 

However, the physics level is not life. A resonance is not automatically alive. A stability basin is not 
automatically a living basin. Coherence is not automatically biological self-maintenance. 
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In BMIR terms, the physics level may possess partial structural boundary, structural pattern, and 
relaxation dynamics, but it lacks regulated metabolic flow, biological information memory, feedback 
regulation, and integrated living closure. Therefore, the CUWF status of this level is clear: physics, not 
life. 

 

4.3 Level 2 — Chemistry Level 

The second level in the CUWF classification is the chemistry level. This level is already much richer than 
the basic physics level because entropic geometry now supports molecular resonance, chemical 
bonding, reaction pathways, catalytic flow, and in some cases autocatalytic cycles. Chemical systems 
can organize, transform, repeat reactions, maintain gradients for a period of time, and even show life-
like behavior. However, the central point remains: chemistry is not automatically life. 

In CUWF terms, chemistry represents a more complex organization of resonance and flow, but it does 
not yet necessarily form a self-maintaining BMIR closure. The chemistry level may contain partial 
expressions of Boundary, Metabolic Flow, Information Memory, and Feedback Regulation, but these 
expressions are often incomplete, unstable, externally dependent, or not integrated into one living 
stability basin. 

The status of this level can therefore be summarized as: 

complex chemistry / proto-life-like if partial BMIR appears 

This formulation is deliberately cautious. Chemistry can approach life, prepare the conditions for life, 
and generate partial BMIR-like functions. But unless these functions close into a self-maintaining 
entropic-geometric system, the system remains chemistry rather than full life. 

4.3.1 Molecular Resonance and Chemical Stability 

At the chemistry level, physical resonance becomes chemically organized. Atoms form molecules, 
molecules form stable structures, and molecular shape begins to matter. In CUWF language, a molecule 
is not merely a collection of atoms. It is a resonance-stabilized configuration whose internal geometry 
permits persistent chemical identity under ordinary conditions. 
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Molecular resonance is therefore an important bridge between physics and life. It shows that entropic 
geometry can support stable structure beyond elementary particle resonance. Chemical bonds, electron 
distributions, molecular orbitals, and conformational stability all express deeper compatibility relations 
among resonance modes. 

However, molecular stability alone is not life. A stable molecule may persist, react, or store structural 
information, but it does not necessarily maintain itself as a living basin. A molecule may have form, but 
not metabolism. It may have a pattern, but not feedback. It may participate in life, but not itself be life. 

4.3.2 Reaction Networks and Chemical Flow 

Chemistry also introduces reaction networks. A reaction network is more dynamic than a single molecule 
because it includes pathways, intermediates, products, energy transfer, and environmental 
dependence. In some networks, chemical species are continuously transformed, consumed, 
regenerated, or redirected. 

This is the first level at which something resembling Metabolic Flow may appear. A reaction network can 
possess input and output. It can depend on gradients. It can transform external resources into internal 
products. In some cases, it can sustain itself temporarily through continuous reaction turnover. 

Yet this still does not equal life. A chemical flow becomes living metabolism only when it is regulated 
across a boundary, guided by information memory, and corrected by feedback in order to preserve a 
living stability basin. Reaction flow alone is not enough. 

chemical flow  
eq metabolic BMIR closure 

Thus, chemistry can contain flow, but living metabolism requires regulated flow within a self-maintaining 
entropic-geometric system. 

4.3.3 Catalytic Flow and Functional Chemical Organization 

Catalysis adds another important step. A catalyst changes reaction pathways without being consumed 
in the same way as ordinary reactants. Enzymes, minerals, ribozymes, and other catalytic structures can 
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accelerate or direct chemical transformations. Catalysis therefore introduces function-like behavior at 
the chemical level. 

From a CUWF perspective, catalytic flow is a form of resonance-channel guidance. The catalyst 
reshapes the entropic accessibility of a reaction pathway, lowering barriers and making some 
transformations more probable than others. This is already closer to biological organization because it 
gives chemical systems a directional structure. 

However, catalytic function alone is still not life. A catalyst may guide reactions, but it does not 
necessarily preserve its own boundary, maintain its own metabolism, store its own living information 
memory, or regulate itself back toward viability. It may be part of a living system, but isolated catalytic 
function is not living closure. 

4.3.4 Autocatalytic Cycles and Proto-Life-Like Behavior 

Autocatalytic cycles are especially important for the origin-of-life discussion. In an autocatalytic system, 
products of the reaction network help generate or sustain further reactions in the same network. Such 
systems may show self-amplification, persistence, and partial self-maintenance. 

This is why autocatalytic chemistry can appear life-like. It may contain partial Metabolic Flow, weak 
Information Memory in the form of network pattern persistence, and some limited form of dynamic 
reinforcement. In CUWF terminology, an autocatalytic network may approach a proto-BMIR state. 

But even here, the system is not necessarily full life. Autocatalysis may amplify a reaction pattern, but life 
requires more than amplification. It requires a boundary that defines the system, regulated flow that 
maintains the system, memory that constrains reconstruction, and feedback that restores deviations. 
Without integrated closure, autocatalysis remains proto-life-like chemistry. 

autocatalysis  
ightarrow partial BMIR, not necessarily full life 

4.3.5 BMIR Evaluation at the Chemistry Level 

The chemistry level can now be evaluated through the BMIR framework. 
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Boundary: Some chemical systems may show partial boundary formation. Crystals have structural 
surfaces. Lipid vesicles have physical compartments. Reaction compartments may form in mineral 
pores or droplets. But such boundaries are often passive or incomplete unless they regulate internal 
identity and exchange. 

Metabolic Flow: Chemical systems may show reaction flow, catalytic flow, or autocatalytic turnover. 
However, this becomes living metabolic flow only when it is regulated to maintain the system as a viable 
entropic-geometric basin. 

Information Memory: Some chemical systems preserve patterns, templates, sequences, or network 
structures. Yet information memory in the living sense requires a constraint pattern that guides 
maintenance, repair, reproduction, and adaptation. 

Feedback Regulation: Chemical systems may relax, oscillate, or self-organize, but this is not necessarily 
feedback regulation. Living feedback requires detection of deviation and active restoration toward a 
viable stability basin. 

Thus, the chemistry level may contain partial BMIR expressions, but usually lacks full BMIR closure. 

4.3.6 Why Chemistry Can Approach Life without Becoming Life 

Chemistry is the necessary bridge between physics and biology because it gives resonance 
organization material richness, reaction pathways, catalysis, and molecular memory. Without chemistry, 
biological life as we know it could not emerge. But chemistry remains insufficient unless it closes into a 
living system. 

This is one of the most important distinctions in Paper A-21. Life does not begin simply when molecules 
become complex, when reactions become numerous, or when catalytic cycles appear. Life begins 
when chemical organization becomes entropic-geometric closure. 

In CUWF language, the transition from chemistry to life occurs when chemical resonance networks 
become bounded, flow-maintained, memory-constrained, and feedback-restored as one self-
maintaining living stability basin. 
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chemistry  
ightarrow life only when Closure_{G_E}(B, M, I, R) becomes self-maintaining 

4.3.7 Summary 

The chemistry level includes molecular resonance, reaction networks, catalytic flow, and autocatalytic 
cycles. These structures are more complex than basic physical resonance and may display partial life-
like behavior. However, chemistry is not automatically life. 

At this level, Boundary may be partial, Metabolic Flow may appear as reaction flow, Information Memory 
may appear as pattern or template persistence, and Feedback Regulation may appear as weak self-
organization. But unless these functions become integrated into one self-maintaining BMIR closure, the 
system remains complex chemistry or proto-life-like chemistry rather than full life. 

The CUWF status of this level is therefore: 

complex chemistry / proto-life-like if partial BMIR appears 

Chemistry prepares the ground for life, but life begins only when chemical organization crosses the 
threshold into self-maintaining entropic-geometric closure. 

4.4 Level 3 — Biological Material Level 
The third level in the CUWF classification is the biological material level. This level is especially important 
because it is the point at which ordinary language often becomes misleading. When a system contains 
DNA, RNA, proteins, enzymes, membranes, tissues, or viral structures, it is natural to call it biological. 
However, in the CUWF framework, biological material is not automatically life. 

A biological molecule may have structure. A protein may have function. DNA may carry information. A 
membrane may separate inside from outside. A tissue sample may preserve recognizable biological 
architecture. A virus outside its host may contain a genetic program and a protective capsid. Yet none 
of these examples necessarily forms a self-maintaining living stability basin. They may contain 
components of life, but they do not necessarily possess living closure. 

This section therefore establishes a central distinction for Paper A-21: 
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biological material ≠ living system 

Biological material belongs to the domain of life-originated or life-related matter. A living system, by 
contrast, is an integrated entropic-geometric closure in which Boundary, Metabolic Flow, Information 
Memory, and Feedback Regulation function together as one self-maintaining system. 

Thus, the biological material level occupies an intermediate position. It is more specific than chemistry, 
because it contains molecules, structures, and processes associated with living systems. But it is not yet 
life unless those components participate in complete BMIR closure. 

4.4.1 Biological Material Is Life-Related, Not Necessarily Alive 
The term biological material refers to material that belongs to, derives from, or participates in biological 
systems. This includes nucleic acids, proteins, lipids, membranes, enzymes, tissues, organ fragments, 
dead cells, and viral structures. These materials may be indispensable to life, but they are not equivalent 
to life itself. 

The distinction is not semantic. It is ontological. A molecule of DNA can store genetic information, but 
DNA alone cannot regulate its own boundary, maintain metabolism, repair itself, or return to viability after 
perturbation. A protein can catalyze a reaction, but it cannot preserve a living identity by itself. A 
membrane can form a boundary, but if no metabolic flow, memory constraint, and regulatory feedback 
are integrated with it, the membrane remains only a boundary component, not a living system. 

In CUWF terms, biological material may express one or more BMIR-like functions. However, it lacks the 
integrated closure required for life. 

4.4.2 DNA and RNA: Strong Information Memory without Full Closure 
DNA and RNA provide the clearest example of biological material that contains a powerful life-related 
function without being life by itself. DNA can preserve long-term information memory. RNA can 
participate in information transfer, regulation, and catalytic activity. In the BMIR framework, these 
molecules express the Information Memory component most strongly. 
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However, information memory alone is not life. A DNA sequence in a tube is not a living system. It 
contains an organizational pattern, but it does not maintain a boundary, regulate metabolic flux, or 
correct deviations back toward a viable basin. It is therefore biological information, not autonomous life. 

In CUWF notation, DNA may contribute strongly to: 

I = C_L[G_E] 

but it does not by itself generate: 

Closure_G_E(B, M, I, R) 

Thus, DNA is a component of living closure, not living closure itself. 

4.4.3 Proteins and Enzymes: Functional Resonance Components 
Proteins and enzymes represent biological function. Enzymes accelerate reactions. Structural proteins 
help maintain form. Receptors detect signals. Motor proteins convert chemical gradients into 
mechanical action. These components are highly organized and often essential for life. 

Yet a protein or enzyme by itself is not a living system. It may perform a function, but it does not 
preserve its own integrated identity through boundary, metabolic flow, information memory, and 
feedback regulation. It may be a functional resonance component inside a living system, but outside 
that system it is not autonomous life. 

From the CUWF perspective, proteins and enzymes are best understood as execution structures of 
biological constraint geometry. They translate information memory into functional activity, but they do not 
constitute the whole BMIR closure. 

4.4.4 Membrane and Tissue: Boundary or Structure without Living Closure 
A membrane is often associated with life because cellular life requires a boundary. However, a 
membrane alone is not life. A lipid vesicle or membrane fragment may separate an inside from an 
outside, but unless it supports regulated metabolic flow, information memory, and feedback restoration, 
it remains a boundary-like structure rather than a living system. 
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Similarly, tissue can retain biological architecture after separation from the organism or even after death. 
It may still look biological under a microscope. It may still contain cells, proteins, membranes, and 
residual chemical gradients. But if the integrated BMIR closure has collapsed, the tissue is biological 
material, not a living system in the full CUWF sense. 

This point is crucial: biological form can remain after life has disappeared. 

4.4.5 Dead Cell: Biological Structure after Closure Failure 
A dead cell is one of the clearest examples of the difference between biological material and life. 
Immediately after death, much of the material structure may remain. The membrane may still be visible. 
DNA may still be present. Proteins may still exist. Organelles may still be recognizable. Yet the cell is no 
longer alive because the integrated BMIR closure has failed. 

The dead cell may retain residual Boundary, residual Information Memory, and residual structural 
organization, but Metabolic Flow no longer maintains the living basin, and Feedback Regulation no 
longer restores deviations toward viability. The living entropic-geometric closure has collapsed. 

In CUWF language: 

matter remains, biological material may remain, but living closure disappears. 

This example shows why life cannot be defined by material composition alone. 

4.4.6 Virus outside Host: Life-Adjacent but Not Full Autonomous Life 
A virus outside its host is a particularly important boundary case. It contains genetic information. It may 
possess a capsid or envelope that functions as a partial boundary. It can participate in replication once 
inside a host. Yet outside the host, it lacks autonomous metabolic flow and autonomous feedback 
regulation. 

Therefore, in the CUWF framework, a virus outside its host is not full autonomous life. It is better 
described as a life-adjacent biological entity or a parasitic life-code resonance. It carries a program 
capable of entering another living BMIR system and redirecting its machinery, but it does not maintain 
its own complete BMIR closure independently. 
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This classification is intentionally precise. It does not deny the biological significance of viruses. It simply 
distinguishes biological information-bearing entities from autonomous living systems. 

4.4.7 BMIR Evaluation of Biological Material 
The biological material level can therefore be evaluated by asking which BMIR functions are present, 
partial, absent, or dependent on an external living system. The key question is not whether the material 
is biological, but whether it forms autonomous closure. 

Example 
Dominant BMIR 
component 

Missing or incomplete 
function 

CUWF status 

DNA / RNA Information Memory 

No autonomous 
Boundary, Metabolic 
Flow, or Feedback 
Regulation 

Biological material, not 
life 

Protein / enzyme 
Functional execution, 
catalytic activity 

No self-maintaining 
BMIR closure 

Biological component, 
not life 

Membrane fragment Boundary-like structure 
No autonomous Flow, 
Memory, or Regulation 

Boundary component, 
not life 

Tissue sample Biological structure 
Depends on larger 
organismic closure or 
loses viability 

Biological material 

Dead cell 
Residual structure and 
memory 

BMIR closure broken 
Biological material, no 
longer life 

Virus outside host 
Information Memory + 
partial Boundary 

No autonomous 
Metabolic Flow or 
Feedback Regulation 

Life-adjacent, not full 
autonomous life 

4.4.8 Summary 
The biological material level contains structures and molecules that are essential to living systems, but it 
should not be confused with life itself. DNA, RNA, proteins, enzymes, membranes, tissues, dead cells, 
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and viruses outside hosts may all be biological, yet they do not necessarily form autonomous living 
closure. 

The status of this level is therefore: 

biological, but not necessarily living 

In CUWF, life begins only when biological material is organized into a self-maintaining BMIR closure. 
Biological material supplies components; living closure supplies life. 

4.5 Level 4 — Living System Level 
Sections 4.2–4.4 distinguished the physics level, the chemistry level, and the biological material level. 
These levels are necessary for life, but none of them alone is sufficient to define life. Physics provides 
resonance, coherence, and stability basins. Chemistry provides molecular structure, reaction networks, 
catalytic flow, and prebiotic complexity. Biological material provides DNA, RNA, proteins, enzymes, 
membranes, tissues, and viral structures. Yet life begins only when these ingredients become integrated 
into one self-maintaining BMIR closure. 

The living system level is therefore the first level at which the CUWF definition of full life is satisfied. At 
this level, Boundary, Metabolic Flow, Information Memory, and Feedback Regulation are no longer 
isolated features. They operate as a mutually dependent closure that preserves a living stability basin. 

 

In CUWF terms: 

full life = self-maintaining BMIR closure 

or more formally: 

𝓛 = Closure_G_E(B, M, I, R) 

This means that a living system is not merely a physical structure, not merely a chemical network, and 
not merely biological material. It is an integrated entropic-geometric system that actively preserves its 
own organized identity through regulated exchange with its environment. 
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4.5.1 Cell as a Clear Minimal Living System 
The cell is the clearest minimal example of a full living system. A living cell has a boundary, usually 
expressed through a membrane. It has metabolic flow through nutrient uptake, energy transformation, 
ion gradients, waste export, and internal biochemical turnover. It has information memory through DNA, 
RNA, epigenetic states, and cellular organization. It has feedback regulation through homeostasis, 
signaling pathways, repair mechanisms, stress responses, and cell-cycle control. 

A bacterium, for example, may consist of a single cell, yet it can qualify as one life because its cellular 
BMIR functions close into a self-maintaining living stability basin. It is not merely a bag of molecules. It is 
a bounded, flow-maintained, memory-constrained, feedback-regulated entropic-geometric system. 

This is why CUWF does not define life by size or complexity alone. A single-celled bacterium can be full 
life, whereas an isolated strand of DNA, a protein, or a membrane vesicle is not full life. The difference is 
closure. The bacterium maintains itself as one living basin; the isolated component does not. 

4.5.2 Plant as a Living System 
A plant is a living system because its physical and biochemical structures participate in an integrated 
organismic BMIR closure. Its boundary is not only the outer surface of the plant but also the cellular 
membranes, root interfaces, stomatal regulation, vascular separation, and tissue-level organization that 
distinguish the plant from its environment. 

Its metabolic flow is expressed through photosynthesis, respiration, water transport, mineral uptake, 
sugar distribution, and growth processes. Sunlight alone does not make the plant alive. Rather, the plant 
converts external gradients into regulated metabolic flow that maintains its living geometry. 

Its information memory includes genetic instructions, developmental programs, cellular state patterns, 
hormonal signaling, and adaptive responses to light, gravity, water, pathogens, and seasonal 
conditions. Its feedback regulation appears through stomatal control, tropisms, wound response, 
hormonal balancing, root-shoot communication, and stress adaptation. 

Thus, a plant is not alive merely because it contains chlorophyll or DNA. It is alive because these 
components are organized into a self-maintaining BMIR closure. 
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4.5.3 Animal and Human Organism as Integrated Living Closure 
Animals and humans make the integrated character of life especially clear. A human organism is not 
one life because each cell separately counts as the whole person. Rather, one human life corresponds 
to the integrated organismic closure formed by trillions of cells, tissues, organs, physiological systems, 
immune boundaries, metabolic flows, information networks, and feedback regulators working as one 
living stability basin. 

At the organismic level, Boundary includes skin, mucosal surfaces, immune self-recognition, 
microbiome regulation, and behavioral separation from the environment. Metabolic Flow includes 
digestion, respiration, circulation, nutrient exchange, temperature regulation, waste removal, and cellular 
energy turnover. Information Memory includes genetic, epigenetic, immune, neural, developmental, and 
experiential memory. Feedback Regulation includes endocrine control, nervous regulation, immune 
response, tissue repair, stress response, and whole-body homeostasis. 

Therefore, one human life is not reducible to a single cell, a single organ, or a single molecule. It is one 
integrated entropic-geometric system whose BMIR functions close into a self-maintaining living stability 
basin. 

4.5.4 Why Living Systems Are More Than Biological Material 
The living system level clarifies the boundary between biological material and life. DNA, RNA, proteins, 
enzymes, membranes, and tissues may all belong to biology, but they do not automatically constitute 
life. They become parts of life only when integrated into a living closure. 

For example, DNA has strong Information Memory, but without boundary, metabolism, and regulation, it 
is not alive. A membrane contributes to Boundary, but without metabolic flow, information memory, and 
feedback regulation, it is not a living system. Dead tissue may contain biological molecules, but if the 
BMIR closure has collapsed, the tissue is no longer alive as an autonomous living system. 

The CUWF distinction is therefore simple but strict: 

biological material ≠ life 

living system = biological organization integrated into self-maintaining BMIR closure 



               Paper A-21: Life and Biological Emergence under CUWF          www.cuwfcosmos.com 
 

  

© 2025 CHAYUT TECHASAMRAN 112 

 

4.5.5 BMIR Evaluation of Living Systems 
The following table summarizes why the living system level qualifies as full life in the CUWF framework: 

BMIR Function Cell Organism CUWF Meaning 
Boundary membrane skin, immune 

boundary, regulatory 
boundary 

self-environment 
separation 

Metabolic Flow cellular metabolism digestion, respiration, 
circulation, waste 
export 

regulated flux 
maintaining the basin 

Information Memory DNA/RNA/cellular state genetic, epigenetic, 
immune, neural, 
behavioral memory 

constraint geometry 
preserving organization 

Feedback Regulation homeostasis, repair, 
signaling 

nervous, endocrine, 
immune, repair 
systems 

return toward viable 
stability basin 

Closure self-maintaining cellular 
identity 

integrated organismic 
identity 

full living BMIR closure 

4.5.6 Full Life as Self-Maintaining BMIR Closure 
At the living system level, the status is clear: 

full life = self-maintaining BMIR closure 

𝓛 = 1 iff Closure_G_E(B, M, I, R) is self-maintaining 

This statement does not mean that every component inside a living system is separately a full 
autonomous life. It means that the integrated system qualifies as life when its components participate in 
one closed living architecture. A bacterium may be one life at the cellular scale. A human organism is 
one life at the organismic scale. A cell within the human body may be living as a subsystem, but it is 
nested within the larger organismic closure that defines the life of the whole person. 
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This distinction allows CUWF to avoid two errors. The first error is reductionism: treating life as nothing 
more than molecules. The second error is overextension: calling every resonance, every complex 
system, or every biological component alive. CUWF identifies life only where entropic-geometric 
organization becomes self-maintaining through BMIR closure. 

4.5.7 Summary 
The living system level is the first level where CUWF identifies full life. A living system is not merely 
physical order, chemical complexity, or biological material. It is a self-maintaining entropic-geometric 
closure. 

Cells, bacteria, plants, animals, and human organisms qualify as living systems when their Boundary, 
Metabolic Flow, Information Memory, and Feedback Regulation operate together as one integrated 
living stability basin. 

The status of this level is therefore: 

full life = self-maintaining BMIR closure 

This completes the transition from biological material to living system. The next level, conscious system, 
will show that consciousness is not identical to life but is a higher-order recursive development built 
upon living BMIR closure. 

4.6 Level 5 — Conscious System Level 
The fifth level in this classification is the Conscious System Level. This level does not replace life, and it 
should not be confused with life itself. Consciousness, in the CUWF framework, is not the first 
appearance of living organization. It is a higher-order development built upon an already living BMIR 
closure. 

A bacterium may be alive without being conscious in the reflective or integrated sense. A plant may 
maintain life through boundary, metabolic flow, information memory, and feedback regulation without 
necessarily possessing self-referential awareness. Therefore, CUWF must distinguish between a living 
system and a conscious system. 
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The Conscious System Level refers to living systems in which BMIR closure becomes integrated with 
recursive feedback, self-referential organization, and a high-level body–environment model. In this 
sense, consciousness is not merely another biological function added on top of life. It is a higher-order 
resonance regime that can arise only after life has already established a stable entropic-geometric 
foundation. 

4.6.1 Consciousness Requires Life, but Life Does Not Require Consciousness 
The first distinction is simple but essential: life is not consciousness. A system can be alive if it maintains 
BMIR closure, even if it has no self-model, no subjective awareness, and no recursive internal 
representation. At the same time, consciousness cannot appear in a biological system unless the 
underlying living architecture is sufficiently maintained. 

In CUWF terms, consciousness requires a living stability basin as a substrate. The system must already 
have boundary, flow, memory, and regulation. Without this living foundation, there is no stable entropic-
geometric platform upon which integrated awareness can form. 

conscious system ⊂ living system 

This does not mean that every living system is conscious. It means that consciousness is a higher-order 
subset of life, not the definition of life itself. 

4.6.2 Integrated Brain–Body System 
The clearest biological example of a conscious system is not an isolated brain, and not a single neural 
cell. It is an integrated brain–body system. The brain receives signals from the body, regulates the body, 
models the environment, predicts changes, and coordinates action. The body supplies metabolic flow, 
sensory grounding, immune status, endocrine modulation, and boundary reality. 

Thus, in CUWF, a conscious system should not be reduced to neural computation alone. Consciousness 
arises within a living organismic closure in which neural integration is coupled to the broader BMIR 
architecture of the whole organism. 
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The brain contributes high-level information integration and recursive feedback. The body supplies 
metabolic continuity, sensory boundary, biological memory, and viability constraints. Together they form 
an integrated conscious stability basin. 

𝓑_conscious ⊂ 𝓑_organism 

This means that the conscious basin is nested within the organismic living basin. It does not float 
independently from life. It depends on the organismic BMIR closure that sustains it. 

4.6.3 Self-Referential Organism 
A conscious system is not merely a system that reacts. Many living systems react. A conscious system 
becomes distinctive when regulation becomes self-referential. It does not only correct temperature, 
chemical balance, or mechanical damage. It also models itself as a system located within an 
environment. 

This produces a higher-order boundary. At the basic life level, boundary separates self from 
environment in biological terms. At the conscious level, the system also forms a self-model boundary: an 
internal representation of what belongs to “me,” what is outside “me,” and how the self changes through 
time. 

In CUWF language, this may be described as a recursive layer of living Entropic Geometry. The system 
does not only maintain its basin; it also represents, updates, and regulates its own basin from within. 

R_conscious = recursive regulation of 𝓑_L by an internal self-model 

4.6.4 Recursive Feedback Architecture 
Feedback exists already at the living system level. A cell can detect stress and repair damage. An 
organism can regulate glucose, temperature, blood pressure, immune response, and tissue repair. But 
conscious systems add recursive feedback: feedback about feedback, regulation about regulation, and 
memory about the system’s own previous states. 

This recursive feedback architecture allows the system to anticipate, simulate, evaluate, and 
intentionally adjust its behavior. In CUWF terms, recursive feedback deepens the curvature-guided 
restoration mechanism into a self-referential regulatory field. 
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The conscious system therefore contains multiple layers of R: physiological regulation, neural regulation, 
behavioral regulation, emotional regulation, cognitive regulation, and self-reflective regulation. These 
layers do not abolish BMIR. They extend BMIR into a higher-order architecture. 

4.6.5 BMIR at the Conscious System Level 
At the Conscious System Level, BMIR still applies, but each component is expanded into a higher-order 
form. 

BMIR Function Living System Level Conscious System 
Level 

CUWF Meaning 

Boundary physical and biological 
self–environment 
boundary 

self-model boundary 
and subjective self–
world distinction 

the living basin 
becomes internally 
represented 

Metabolic Flow matter, energy, 
entropy, and 
coherence exchange 

biological metabolism 
plus neural coherence 
flow 

the conscious system 
requires both 
organismic and neural 
flow 

Information Memory genetic, epigenetic, 
cellular, immune 
memory 

neural, experiential, 
symbolic, and 
autobiographical 
memory 

memory becomes 
integrated and self-
referential 

Feedback Regulation homeostasis and 
biological correction 

recursive regulation, 
prediction, attention, 
intention, reflection 

feedback becomes 
feedback about the self 
and its own states 

 

This table shows why consciousness is not a separate substance added to biology. It is a higher-order 
organization of the same living functions. The conscious organism remains a living BMIR closure, but its 
boundary, memory, flow, and regulation are recursively integrated into an internal model of self and 
world. 
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4.6.6 Status of the Conscious System Level 

The status of this level may be summarized as: 

conscious life, not merely life 

This means that conscious systems are living systems, but not all living systems are conscious systems. 
Consciousness is not required for life, but life provides the organized entropic-geometric substrate from 
which consciousness may emerge. 

The Conscious System Level therefore belongs in the classification, not because Paper A-21 attempts to 
solve consciousness fully, but because it shows where biological emergence may lead. Life establishes 
BMIR closure. Consciousness may arise when that closure becomes sufficiently integrated, recursive, 
self-referential, and information-rich. 

4.6.7 Summary 
The Conscious System Level is the fifth level of organization in the CUWF classification. Its components 
include integrated brain–body systems, self-referential organisms, and recursive feedback 
architectures. 

Its status is conscious life, not merely life. It requires living BMIR closure as its foundation, but it extends 
that closure through self-reference, neural integration, recursive feedback, and internal modeling of self 
and environment. 

Thus, CUWF distinguishes three important claims: life is not identical to consciousness; consciousness 
cannot be understood apart from living closure; and conscious systems represent a higher-order 
recursive regime built upon the entropic-geometric architecture of life
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4.7 — Master Classification Table 

Sections 4.2–4.6 separated the levels of organization from physics to consciousness. This section 
consolidates that hierarchy into a master classification table using the BMIR criterion: Boundary, 
Metabolic Flow, Information Memory, and Feedback Regulation. The purpose of the table is not to 
force every system into a rigid biological category, but to show why organization, chemistry, biological 
origin, or resonance alone is not sufficient for life. 

In CUWF, the decisive question is not whether a system contains matter, structure, motion, information, 
or complexity. The decisive question is whether these features close into a self-maintaining living 
stability basin. A system may have one or more BMIR-like features and still remain non-living if the 
functions do not form autonomous closure. 

The table below should therefore be read as a conceptual diagnostic map. It distinguishes physical 
resonance, ordered matter, dissipative process, proto-life-like chemistry, biological material, full life, 
integrated life, and conscious life according to the degree to which BMIR functions are present and 
mutually closed. 

System B M I R Closure CUWF Status 

particle 
resonance 

partial no structural relaxation no physics, not life 

crystal partial no pattern no no ordered matter 

fire weak flow only no no no 
non-living 
dissipative process 

autocatalytic 
network 

partial partial weak weak unstable proto-life-like 

lipid vesicle yes weak/no no no no 
boundary 
component 
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System B M I R Closure CUWF Status 

DNA no no strong no no biological material 

virus outside 
host 

partial 
no 

autonomous 
strong 

no 
autonomous 

no life-adjacent 

dead cell residual no decaying no broken biological material 

living cell yes yes yes yes yes life 

organism yes yes yes yes yes integrated life 

conscious 
organism 

yes yes yes recursive yes conscious life 

 

The strongest contrast in the table is between biological material and living system. DNA is biologically 
meaningful, but it does not metabolize, regulate, or maintain itself as a living basin. A virus outside a 
host carries information and partial boundary, but lacks autonomous metabolic flow and autonomous 
feedback regulation. A dead cell may retain biological structure, but its closure has broken. By 
contrast, a living cell satisfies BMIR as an integrated system, and an organism satisfies BMIR at a 
higher nested level. 

This classification also clarifies why physics and chemistry are necessary but not sufficient for life. 
Physical resonance and chemical self-organization provide the lower layers from which life can 
emerge, but life begins only when those layers become organized into a bounded, flow-maintained, 
memory-constrained, feedback-restored closure. 

Therefore, the CUWF status of a system is determined not by one impressive feature, but by integrated 
closure. The presence of structure, flow, information, or response alone is not enough. Life requires the 
co-dependent integration of all four BMIR functions within one living Entropic Geometry. 

 

 


