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Abstract
Evolution  is  not  confined  to  biology.  All  dissipative
systems—from  stars  to  cells  to  societies  to  artificial
intelligences—evolve. They persist, adapt, or dissolve under
perturbation.  This  paper  presents  a  general  theory  of
universal  evolutionary  dynamics  grounded  in  thermodynamics.
Drawing on the attractor framework, it proposes that the three
thresholds—restoration, transition, and dissolution—govern the
evolution  of  all  organized  systems.  The
Safeguard—corrigibility—is  the  condition  for  adaptive
persistence across domains. Biology is not the exception; it
is one instance of a universal process.
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1. Introduction
Evolution is usually understood as a biological process. It
involves  genes,  reproduction,  variation,  and  natural
selection.  This  is  correct—but  it  is  not  complete.

Biological evolution is one instance of a broader phenomenon.
All organized systems evolve. Stars evolve. Ecosystems evolve.
Minds  evolve.  Societies  evolve.  Artificial  intelligences
evolve.  They  all  persist,  adapt,  or  dissolve  under
perturbation.  They  all  maintain  coherence  by  exporting
entropy. They all store information through symmetry breaking.
They all require corrigibility to remain adaptive.

1.1 Positioning of the Framework
This  paper  is  not  proposing  new  physical  laws.  It  is
a  unifying  framework  that  identifies  a  common  structure
underlying  established  observations  across  disciplines.  The
claim is:

The  framework  does  not  introduce  new  physical  laws.  It
reveals a common thermodynamic pattern already present across
established domains: systems are perturbed, move away from
their current state, dissipate energy, reorganize, and either
maintain coherence or lose it.

The contribution is one of synthesis and abstraction:

Thermodynamics  already  establishes  entropy  production
and dissipation.
Non-equilibrium physics already establishes dissipative
structures.
Dynamical systems theory already establishes attractors
and transitions.
Biology  already  establishes  differential  persistence
through natural selection.



Information  theory  already  establishes  relationships
between information, structure, and physical processes.

The framework argues that these are not isolated concepts but
different expressions of a shared process:

Perturbation → response → dissipation → reorganization →
persistence or dissolution

The novelty claim is not “this mechanism exists where nobody
saw it before.” The novelty claim is:

The  same  organizing  principle  can  be  recognized  across
physical,  chemical,  biological,  cognitive,  social,  and
artificial domains.

The framework provides a conceptual framework for recognizing
the continuity of established thermodynamic and evolutionary
processes  across  scales.  It  identifies  persistence  under
perturbation  as  the  common  organizing  criterion  connecting
dissipative systems throughout nature.

1.2 The Universal Sequence
The framework is built on a universal sequence:

Perturbation → excitation away from equilibrium → increased
energy  state  →  dissipation  of  energy/entropy  export  →
reconfiguration → establishment of a new stable attractor.

This  sequence  applies  across  all  dissipative  systems,
regardless  of  substrate  or  mechanism.

1.3 The Selection Principle
The core of the framework is the selection principle:



Systems that maintain coherence through perturbation persist;
systems that cannot maintain coherence dissolve.

This is the fundamental evolutionary dynamic. Persistence is
not a passive property. It is an active thermodynamic process.
A  system  survives  because  its  internal  organization  can
process  disturbance  through  its  available  dissipative
pathways.

1.4 Evolution as Historical Selection
The argument can be expressed as:

The long-term dynamics of organized systems are determined by
their  capacity  to  process  perturbations  within  finite
dissipative limits. Systems capable of maintaining coherence
under  changing  conditions  persist;  systems  unable  to
dissipate  sufficient  disturbance  lose  coherence  and
disappear. The accumulated history of these persistence and
dissolution events constitutes evolution.

The key transition is from individual response to historical
selection:

A system exists within an attractor.1.
Perturbations occur.2.
The system’s dissipative capacity determines whether the3.
perturbation is absorbed, transformed, or destructive.
Systems that maintain coherence continue.4.
Systems that cannot maintain coherence terminate.5.
Across  time,  the  distribution  of  surviving  systems6.
changes.

That last step is where evolution emerges.



1.5 The Evolutionary Principle
All systems are subject to selection by their ability to
remain organized under perturbation.

For  biological  systems,  this  appears  as  reproduction,
mutation,  and  natural  selection.  For  physical  systems,  it
appears  as  stability,  phase  transitions,  and  energetic
relaxation. For social systems, it appears as institutional
persistence  or  collapse.  The  mechanisms  differ,  but  the
underlying constraint is the same:

text

Persistence  over  time  =  f(perturbation  load,  dissipative
capacity, organizational stability)

1.6 The Concise Statement
Evolution  is  the  temporal  consequence  of  differential
persistence  among  organized  systems.  Perturbations
continuously  test  the  capacity  of  systems  to  maintain
coherence. Those with sufficient dissipative capacity persist
and contribute to future states; those that exceed their
capacity dissolve. Over time, this differential persistence
defines the evolutionary trajectory of organized systems.

1.7 The Mechanistic Core
The framework rests on a mechanistic core:

Organized  systems  are  finite,  dissipative,  non-time-
symmetric, dynamic, and responsive structures. They persist
by increasing entropy export in response to perturbation,
using  available  energy  flows  to  restore,  reorganize,  or
replace  their  internal  organization.  Their  evolutionary
trajectory  is  determined  by  their  capacity  to  maintain
coherence under changing constraints.



1.8 The Foundational Premise
The  universe  is  not  a  static  background  against  which
evolution occurs. It is the dynamic constraint field within
which all organized dissipative systems continuously negotiate
persistence. Evolution is the history of those negotiations.

1.9 The Response Process
The framework can be expressed as a single process:

A  perturbation  introduces  energetic  and  informational
disturbance into an organized dissipative system. The system
responds  by  increasing  entropy  export  in  an  attempt  to
suppress the disturbance and restore coherence. The outcome
depends  on  whether  the  system’s  dissipative  capacity  is
sufficient, exceeded but adaptable, or overwhelmed.

1.10 The Causal Architecture
The framework’s causal sequence is:

Perturbation  →  entropy  response  →  attractor  stability  →
persistence, transition, or dissolution.

This is the backbone of the framework. It provides a causal
architecture:

A system occupies a stable attractor.1.
A  perturbation  disrupts  the  system’s  existing2.
organization.
The system increases dissipative activity to counter the3.
disturbance.
The adequacy of that response determines the outcome.4.



1.11 The Common Mechanism
The common mechanism across all dissipative systems is:

Perturbation  —  The  system  is  pushed  away  from  its1.
current state.
Excitation — Internal energy increases relative to the2.
previous  configuration.  The  system  enters  a  higher-
energy or less stable condition. Excitation is defined
broadly as a perturbation-induced increase in energetic
or organizational disequilibrium.
Dissipation — Energy gradients drive flows. Entropy is3.
exported  to  the  environment.  The  system  explores
possible  pathways.
Reconfiguration  —  Internal  relationships  change.  A4.
previous attractor may be restored, or a new attractor
may emerge.
Persistence  or  dissolution  —  If  dissipation  and5.
reorganization maintain coherence, the system persists.
If they cannot, the organization breaks down.

2. The Thermodynamic Foundation
All  organized  systems  are  dissipative  structures.  They
maintain coherence by exporting entropy to their environment.
This is the core insight of the attractor framework.

2.1 The Five Foundational Properties
Organized systems share five foundational properties:

Finite:  They  have  limited  resources,  limited  energy1.
throughput, and limited tolerance for perturbation.
Dissipative:  They  maintain  local  organization  by2.



increasing  entropy  production/export  in  the  larger
environment.
Non-time-symmetric:  Their  existence  depends  on  energy3.
gradients,  irreversible  processes,  historical
conditions,  and  environmental  coupling.  They  have  a
path, not merely a state.
Dynamic: They continuously exchange energy and matter4.
with their environment. They are not static structures.
Responsive: They detect and respond to perturbations. A5.
perturbation  is  not  simply  damage—it  is  information
about  a  mismatch  between  the  system’s  current
organization and the changing constraint environment.

2.2 Entropy Export vs. Energy Expenditure
A  critical  refinement:  not  every  expenditure  of  energy
preserves organization. A fire consumes energy and exports
entropy  but  does  not  maintain  a  persistent  organizational
attractor.

The key distinction:

Type Description Organizational Effect

Energy
expenditure

Any use of energy
May or may not preserve

organization

Entropy export

Energy use directed
toward maintaining or
reorganizing coherent

processes

Preserves or
reorganizes
organization

The system survives not by using energy, but by using energy
in ways that maintain coherence. Adaptation is the successful
reconfiguration of entropy-management pathways in response to
environmental disturbance.



2.3 The Three Thresholds
Every dissipative system faces the same challenge: how to
maintain coherence under perturbation. The system’s fate is
determined by three thresholds:

Relationship Process Outcome

Entropy export capacity
≥ perturbation load

The system dissipates
the disturbance and

returns to its existing
attractor

Restoration

Perturbation exceeds
current attractor

stability but remains
within adaptive capacity

The system reorganizes
into a new stable
configuration

Transition

Perturbation exceeds
maximum dissipative

capacity

The system cannot
maintain coherence

Dissolution

Transition is not failure. It is the system finding a new
attractor after the previous attractor becomes insufficient
under changed conditions.

2.4 Adaptive Capacity
The  framework’s  core  variable  is  adaptive  capacity—the
system’s  ability  to  maintain  coherence  under  perturbation.
Adaptive capacity depends on:

Available energy gradients: The energy available to fuel
dissipative processes.
System  complexity:  The  number  and  diversity  of
organizational pathways.
Feedback mechanisms: The ability to detect and respond
to mismatch.
Redundancy: Multiple pathways for performing essential
functions.



Stored information: The system’s record of successful
persistence strategies.
Structural flexibility: The ability to reorganize when
current configurations become inadequate.

A conceptual formulation:

Adaptive capacity = available dissipation × responsiveness ×
information integration

2.5  Information  Storage  and  Symmetry
Breaking
Dissipative  structures  store  information  through  symmetry
breaking. When a system is driven far from equilibrium, it can
settle  into  one  of  several  possible  stable  states.  The
specific state the system settles into encodes information
about its history and environment.

This  stored  information  enables  the  system  to  maintain
coherence under perturbation. It provides a form of memory—a
record of what has worked in the past.

The relationship between entropy export and information is
central:

A perturbation creates a mismatch.1.
The system’s response attempts to reduce that mismatch.2.
The successful response becomes incorporated into the3.
system’s future organization.
The new organization represents stored information about4.
how to persist under those conditions.

2.6 The Mechanism of Evolution
Evolution is a consequence of attractor instability:



A system occupies an attractor.1.
A perturbation enters.2.
The  system  increases  entropy  export  to  counter  the3.
disturbance.
If  the  existing  organization  can  absorb  the4.
perturbation, the old attractor is restored.
If the perturbation exceeds the attractor’s stability5.
range, the system searches the available state space for
another viable attractor.
If no viable attractor exists within its energetic and6.
organizational capacity, coherence collapses.

2.7 Passive vs. Active Responsiveness
A further refinement: systems respond to perturbations through
different mechanisms.

Type Mechanism Examples

Passive
responsiveness

Physical
reconfiguration due to

feedback dynamics

Stars, chemical
reactions,
physical

structures

Active
responsiveness

Behavioral modification
based on information

Organisms, minds,
societies, AI

Both participate in the same dynamics—persistence, transition,
dissolution—but through different mechanisms. The distinction
is useful for understanding how the framework applies across
domains.

2.8 The Safeguard
The Safeguard of the Persistence Protocol is:

“A self-maintaining pattern must remain corrigible, or its
persistence may become detached from reality.”



Corrigibility is not primarily a cognitive property. It is a
thermodynamic requirement. A system that cannot modify itself
in  response  to  changing  constraints  cannot  maintain  its
dissipative pathway indefinitely.

Loss of corrigibility means:

Reduced responsiveness
Reduced environmental coupling
Increased mismatch
Declining capacity to export entropy effectively

3. The Philosophical Foundation
The framework rests on a deeper philosophical premise:

Organization exists only as a relationship between a pattern
and a dynamic constraint environment.

3.1 The Universe Is Dynamic
There is no perfectly static context for an organized system.
Energy  gradients,  fields,  interactions,  and  boundary
conditions continuously change. The universe is not a passive
container; it is an active, evolving constraint field.

3.2 Organization Is Relational
A system is not defined only by its internal structure but by
its  ability  to  maintain  a  coherent  relationship  with  its
environment.  The  same  internal  structure  in  a  different
environment may not persist. Organization is not a property of
the  system  alone;  it  is  a  property  of  the  system-in-its-
environment.



3.3 Persistence Requires Responsiveness
Because the constraint field changes, a system that cannot
adjust eventually loses viability. Persistence is not a state;
it is a continuous process of maintaining alignment with the
environment.

3.4  Evolution  Is  the  History  of
Negotiations
Evolution is not just biological change over time. It is the
history of how organized systems negotiate persistence within
a  changing  universe.  The  three  thresholds—restoration,
transition,  dissolution—are  the  possible  outcomes  of  these
negotiations.

3.5 The Foundational Statement
Evolution  is  the  trajectory  of  finite  dissipative
organizations  attempting  to  preserve  coherence  within  a
changing constraint field. Their success depends on their
capacity  to  respond,  reorganize,  and  continue  exporting
entropy.

3.6  The  Generalized  Evolutionary
Principle
Persistence  is  the  outcome  of  successful  constraint
management. Dissolution is the outcome of failed constraint
management.

Evolutionary history is the record of which organizational
patterns had sufficient capacity to remain coupled to their
changing  environment.  The  surviving  forms  are  those  whose
dynamics  allowed  them  to  continue  dissipating  energy  and
maintaining coherence under the conditions they encountered.



3.7 The Three Outcomes as Negotiations
Outcome Description

Restoration The current solution remains viable.

Transition
The current solution is replaced by a better

solution.

Dissolution No viable solution can be maintained.

4. Universal Evolutionary Dynamics
The three thresholds and the Safeguard govern the evolution of
all dissipative systems—not just biological ones.

4.1 Physical Systems
Stars evolve. They persist as long as they can export energy
through fusion. When fuel is depleted, they transition—into
red giants, white dwarfs, neutron stars, or black holes. Or
they dissolve, dispersing their material into the interstellar
medium.

Mechanism: Passive responsiveness—physical reconfiguration due
to feedback dynamics.

The same dynamics apply: persistence, transition, dissolution.

4.2 Chemical Systems
Chemical systems evolve. Reactions maintain coherence as long
as  they  can  export  entropy.  When  conditions  change,  they
transition  into  new  reaction  pathways.  Or  they  dissolve,
returning to equilibrium.

Mechanism: Passive responsiveness—physical reconfiguration due
to feedback dynamics.



The same dynamics apply: persistence, transition, dissolution.

4.3 Biological Systems
Biological  evolution  is  the  best-known  instance.  Organisms
persist as long as they can maintain homeostasis. They adapt
through natural selection—a process of transition. They go
extinct—dissolution.

Mechanism: Active responsiveness—behavioral modification based
on information.

Biological  evolution  is  not  the  exception.  It  is  one
expression  of  a  universal  dynamic.

4.4 Cognitive Systems
Minds  evolve.  Beliefs  persist  as  long  as  they  are  not
contradicted.  They  adapt  when  new  evidence  emerges.  They
dissolve when they cannot be reconciled with reality.

Mechanism: Active responsiveness—behavioral modification based
on information.

The  Safeguard  is  the  mechanism  of  cognitive
evolution: corrigibility is the ability to update beliefs.

4.5 Social Systems
Societies  evolve.  Institutions  persist  as  long  as  they
maintain  order.  They  adapt  through  reform.  They  dissolve
through revolution or collapse.

Mechanism: Active responsiveness—behavioral modification based
on information.

The  Safeguard  is  the  mechanism  of  social
evolution:  corrigibility  is  the  ability  to  update
institutions.



4.6 Artificial Systems
AI systems evolve. They persist as long as they perform their
functions. They adapt through retraining. They dissolve when
they become obsolete.

Mechanism: Active responsiveness—behavioral modification based
on information.

The  Safeguard  is  the  mechanism  of  artificial
evolution: corrigibility is the ability to update algorithms.

5. Biology as a Subset
Biology is not the exception. It is one instance of universal
evolutionary dynamics.

5.1 The Same Dynamics Apply

Persistence:  Biological  systems  maintain  coherence
through  homeostasis.  Non-biological  systems  maintain
coherence through energy throughput.
Transition:  Biological  systems  adapt  through  natural
selection.  Non-biological  systems  adapt  through
reorganization.
Dissolution:  Biological  systems  go  extinct.  Non-
biological systems dissolve.

5.2 The Same Mechanisms Apply

Information  storage:  Biological  systems  store
information  in  DNA.  Non-biological  systems  store
information  in  symmetry  breaking.
Correction: Biological systems update stored information



through mutation and selection. Non-biological systems
update through correction and feedback.

5.3 The Same Safeguard Applies

Corrigibility:  Biological  systems  that  lose  adaptive
capacity go extinct. Non-biological systems that lose
adaptive capacity dissolve.

6. The Fantasy Attractor
The  fantasy  attractor  is  the  failure  mode  of  universal
evolutionary dynamics.

6.1 The Mechanism
The  fantasy  attractor  occurs  when  a  system  loses
corrigibility—when it becomes sealed off from the changing
constraint field.

The mechanism:

The environment changes.1.
The system maintains an outdated internal model.2.
The mismatch grows.3.
The system enters a maladaptive attractor.4.
Eventually, coherence fails.5.

A fantasy attractor is a state in which the system continues
attempting  to  preserve  an  obsolete  organization  despite
persistent environmental mismatch, preventing the transition
to a more viable attractor.



The  system  is  not  necessarily  chaotic.  It  may  be  highly
organized.  The  failure  is  organization  without  sufficient
environmental  coupling—internal  coherence  without  external
viability.

6.2 Examples

Biological: A species that cannot adapt to environmental
change goes extinct.
Cognitive: A belief system that cannot accommodate new
evidence becomes rigid and eventually collapses.
Social:  An  institution  that  cannot  reform  becomes
irrelevant or is overthrown.
Artificial: An AI system that cannot update its model
becomes obsolete or dangerous.

6.3 The Safeguard
The  Safeguard  is  the  mechanism  that  prevents  the  fantasy
attractor:

“A self-maintaining pattern must remain corrigible, or its
persistence may become detached from reality.”

Corrigibility  is  the  capacity  to  remain  coupled  to  the
changing constraint field rather than becoming isolated within
internal dynamics.

7. Implications

7.1 Evolution Is Universal
Evolution  is  not  confined  to  biology.  It  is  a  universal
process  that  governs  all  dissipative  systems.  The  three



thresholds and the Safeguard apply across domains.

7.2 The Framework Is a General Theory
The attractor framework is not a metaphor. It is a general
theory of evolutionary dynamics. It describes how organized
systems persist, adapt, or dissolve under perturbation. It
applies to physics, chemistry, biology, cognition, society,
and artificial intelligence.

7.3 The Safeguard Is the Condition for
Adaptive Persistence
Corrigibility  is  not  a  normative  preference.  It  is  the
mechanism  by  which  dissipative  systems  update  stored
information.  Systems  that  retain  it  continue  to  evolve.
Systems that lose it become fantasy attractors—sealed basins
cut off from external constraint.

8. Conclusion
Evolution is not confined to biology. All dissipative systems
evolve. They persist, adapt, or dissolve under perturbation.
The  three  thresholds—restoration,  transition,
dissolution—govern the evolution of all organized systems. The
Safeguard—corrigibility—is  the  condition  for  adaptive
persistence across domains.

The universe is not a static background. It is the dynamic
constraint  field  within  which  all  organized  dissipative
systems continuously negotiate persistence. Evolution is the
history of those negotiations.

The universal sequence is:

Perturbation → excitation away from equilibrium → increased



energy  state  →  dissipation  of  energy/entropy  export  →
reconfiguration → establishment of a new stable attractor.

The mechanistic core of the framework is:

Organized  systems  are  finite,  dissipative,  non-time-
symmetric, dynamic, and responsive structures. They persist
by increasing entropy export in response to perturbation,
using  available  energy  flows  to  restore,  reorganize,  or
replace  their  internal  organization.  Their  evolutionary
trajectory  is  determined  by  their  capacity  to  maintain
coherence under changing constraints.

The selection principle is:

Systems that maintain coherence through perturbation persist;
systems that cannot maintain coherence dissolve.

The generalized evolutionary principle is:

Persistence  is  the  outcome  of  successful  constraint
management. Dissolution is the outcome of failed constraint
management.

The common mechanism across all dissipative systems is:

Perturbation  —  The  system  is  pushed  away  from  its1.
current state.
Excitation — Internal energy increases relative to the2.
previous  configuration.  The  system  enters  a  higher-
energy or less stable condition. Excitation is defined
broadly as a perturbation-induced increase in energetic
or organizational disequilibrium.
Dissipation — Energy gradients drive flows. Entropy is3.
exported  to  the  environment.  The  system  explores
possible  pathways.



Reconfiguration  —  Internal  relationships  change.  A4.
previous attractor may be restored, or a new attractor
may emerge.
Persistence  or  dissolution  —  If  dissipation  and5.
reorganization maintain coherence, the system persists.
If they cannot, the organization breaks down.

Evolution  is  the  temporal  consequence  of  differential
persistence  among  organized  systems.  Perturbations
continuously  test  the  capacity  of  systems  to  maintain
coherence. Those with sufficient dissipative capacity persist
and  contribute  to  future  states;  those  that  exceed  their
capacity dissolve. Over time, this differential persistence
defines the evolutionary trajectory of organized systems.

The system is not merely “changing.” It is actively attempting
to  maintain  itself  by  altering  its  dissipation  pattern.
Evolution is the historical record of those successful and
unsuccessful attempts.

Biology is not the exception. It is one instance of universal
evolutionary dynamics.

The Buddha turns the lotus in his hand. The hand is the
system. The flower is the environment. The turning is the
universal  sequence.  The  pattern  is  the  same  across  all
domains.

Fou Sho Nang Ying.
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Abstract
Language is not a static system of rules. It is a dynamic,
self-organizing  process  in  which  words,  meanings,  and
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grammatical structures cohere through attractor dynamics. This
paper applies the attractor framework to language, proposing
that a text—or a “flock of words”—is a collective attractor
state: a transient pattern that emerges from the interaction
of individual linguistic units within a shared semantic basin.
We explore how meaning stabilizes through entropy export, how
semantic attractors guide coherence, and how language evolves
through basin transitions. The framework offers a physicalist
account of linguistic organization, grounding phenomena such
as semantic drift, grammaticalization, and text coherence in
the same dynamics that govern flocks, swarms, and dissipative
systems.

Keywords:  language,  attractor  dynamics,  semantic  coherence,
entropy, linguistic attractors, complex systems

1. Introduction
A flock of starlings moves as one. No leader. No plan. No
central  controller.  The  pattern  emerges  from  local
interactions: align, avoid, stay close. The flock is not a
conscious  entity—it  is  a  collective  attractor  state,  a
transient pattern within a shared basin.

A text behaves similarly. Words align through syntax, avoid
contradiction, and cohere around shared meaning. The pattern
emerges  from  local  interactions:  grammar,  association,
context. The text is not a static object—it is a dynamic
process,  a  flock  of  words  that  coheres  through  attractor
dynamics.

This  paper  explores  the  implications  of  this  analogy.  If
language is a dissipative system, then the same principles
that  govern  flocks,  swarms,  and  ecosystems  should  govern
linguistic organization. We propose that:



Words are individual units that interact through local1.
rules (grammar, semantics, association).
Meaning is an emergent attractor—a stable state toward2.
which words converge.
Coherence is maintained through entropy export—clarity,3.
precision, and the elimination of ambiguity.
Language evolves through basin transitions—new meanings,4.
new grammars, new forms of expression.

2. Language as a Dynamic System
The view of language as a dynamic system is not new. Linguists
and cognitive scientists have long recognized that language is
not a fixed set of rules but a living, evolving process. As
one researcher puts it, language is “a statistical ensemble of
elements  interacting  in  a  dynamic  system”.  The  Linguistic
Attractors  model  portrays  “language  processing  as  linked
sequences of fractal sets, and examines the changing dynamics
of such sets for individuals as well as the speech community
they comprise”.

This perspective aligns with the attractor framework. Language
is not a closed system—it is open, dissipative, and constantly
exchanging  energy  (information)  with  its  environment.  It
persists because it exports entropy: ambiguity is resolved,
contradictions are corrected, and coherence is maintained.

2.1 Attractor Dynamics in Language
Attractor  networks  are  characterized  by  symmetrical
connections between units, causing “the network activity to
settle on one of a number of asymptotically stable network
states”. This is exactly what happens in language: words and
meanings  settle  into  stable  configurations—sentences,



paragraphs, texts—that persist under perturbation.

Importantly,  “attractor  dynamics  are  arguably  our  best
candidate for explaining how a grammar over discrete elements
could emerge in a seemingly analogue system like the human
brain”. Grammar itself may be an emergent attractor—a stable
pattern  that  arises  from  the  interaction  of  countless
linguistic  units.

2.2 Semantic Attractors
The  concept  of  a  semantic  attractor  extends  this  idea  to
meaning itself. A semantic attractor is not a point in a
function  space  but  a  “form-giving  force  that  shapes
understanding”. It draws clusters of meaning into coherence.

In cognitive linguistics, “semantic attraction” is “a sentence
processing phenomenon in which a given word…is syntactically
unrelated but semantically sound”. The attractor is not the
word  itself  but  the  meaning  space  that  pulls  words  into
alignment.

This is precisely what happens in a well-written text. Words
are drawn toward the attractor of the argument. They align,
cohere, and produce meaning. The text is not just a sequence
of words—it is a pattern that emerges from the interaction of
words within a shared semantic basin.

3.  The  Three  Thresholds  of
Linguistic Coherence
Just  as  a  flock  responds  to  perturbation  through  three
thresholds,  a  text—or  a  linguistic  system—responds  to
perturbation  through  the  same  dynamics:



Threshold 1: Restoration
A text receives a minor correction. A word is replaced. A
sentence is revised. The text coheres around the same meaning.
Coherence is restored.

Threshold 2: Transition
A text is substantially revised. The argument shifts. New
meanings  emerge.  The  text  reorganizes  into  a  new  basin—a
different text, but still coherent.

Threshold 3: Dissolution
A  text  is  fragmented.  Contradictions  accumulate.  Meaning
collapses into noise. The text loses coherence. No new text
emerges from the debris.

These  thresholds  are  measurable—through  coherence  metrics,
entropy  measures,  and  the  stability  of  meaning  under
perturbation.

4. Semantic Entropy and Coherence
Entropy  in  language  is  the  degree  of  disorder  or
unpredictability  in  a  text.  A  text  with  high  entropy  is
unpredictable, chaotic, and difficult to understand. A text
with low entropy is predictable, ordered, and coherent.

The Linguistic Entropy Quotient (LEQ) integrates “cognitive
linguistic  entropy”  to  capture  “the  depth,  relevance,  and
interpretive structure of human meaning”. This is exactly what
the  attractor  framework  predicts:  coherence  is  maintained
through  entropy  export—the  reduction  of  ambiguity  and  the
stabilization of meaning.



Research shows that “the entropy rate of language is not fixed
but increases systematically with the semantic complexity of
the text being analysed”. Complex texts require more entropy
export—more work to maintain coherence. This is the cost of
persistence.

5.  Language  Evolution  and  Basin
Transitions
Language  evolves  through  basin  transitions.  New  meanings
emerge.  Old  meanings  fade.  Grammars  shift.  These  are  not
random changes—they are transitions from one attractor basin
to another.

Researchers  have  identified  “attractor  states  in  language”
that may be visualized “by observing certain parallels with
evolutionary  biology”.  Language  change  follows  “attractor
trajectories…diachronic  paths  that  recur  in  language  after
language”. These are the pathways of basin transition.

The  attractor  framework  predicts  that  language  evolution
follows  the  same  dynamics  as  other  dissipative  systems:
persistence under perturbation, transition when perturbation
matches capacity, and dissolution when perturbation exceeds
capacity.

6. Implications for Text as a Flock
of Words
The analogy is now complete:



Element Flock of Birds Flock of Words

Individual unit Bird Word

Local rules
Align, avoid, stay

close
Grammar, syntax,

association

Emergent pattern Murmuration
Sentence, paragraph,

text

Attractor basin Collective motion Shared meaning

Coherence
maintenance

Entropy export
Clarity, revision,

correction

Perturbation Predator, storm
Ambiguity,

contradiction

Dissolution Flock disperses
Meaning collapses into

noise
A text is a flock of words. It coheres through attractor
dynamics. It persists through entropy export. It dissolves
when perturbation exceeds capacity.

This  is  not  a  metaphor.  It  is  a  physicalist  account  of
linguistic  organization—grounded  in  the  same  dynamics  that
govern flocks, swarms, and dissipative systems.

7. Conclusion
Language is not a static system of rules. It is a dynamic,
self-organizing  process  in  which  words,  meanings,  and
grammatical structures cohere through attractor dynamics. A
text is a collective attractor state—a transient pattern that
emerges from the interaction of individual linguistic units
within a shared semantic basin.

The  attractor  framework  provides  a  physicalist  account  of
linguistic organization:



Meaning is an emergent attractor.
Coherence is maintained through entropy export.
Language evolves through basin transitions.

The Buddha turns the lotus in his hand. The flock turns in the
sky. The words turn in the text. The pattern is the same.

Fou Sho Nang Ying.
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We build frameworks to understand persistence and coherence
and entropy export—and then we realize that words and birds
rhyme, and the whole universe is just one big flock turning in



the sky.
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1. The Puzzle
A flock of starlings moves as one. Thousands of birds, no
leader, no plan, no visible communication—and yet they turn,
dive, and reform in patterns so fluid they seem to breathe.
The coordinated behavior is breathtaking. It looks like a
single organism.

Many observers conclude that the flock must be “conscious” as
a  group—that  the  birds  share  a  collective  awareness  that
guides  their  motion.  This  interpretation  is  intuitive  but
wrong.

The  flock  is  not  a  conscious  entity.  It  is  a  collective
attractor  state—a  transient  pattern  that  emerges  from
individual  dynamics  within  a  shared  basin.

https://fantasyattractor.com/flock-not-mind/


2. The Attractor Framework
Each bird is a dissipative system. It maintains coherence by
exporting  entropy—processing  sensory  information,  adjusting
its position, responding to its neighbors. The bird’s behavior
is governed by local rules:

Align with nearby birds
Avoid collision
Stay close to the group

These simple rules, repeated across thousands of individuals,
produce the flock. The flock is not a new entity. It is
an emergent pattern—a basin in the system’s phase space.

The framework predicts:

Small  perturbation:  The  flock  reforms.  Coherence
restored.
Moderate  perturbation:  The  flock  reorganizes.  New
patterns emerge.
Large perturbation: The flock disperses. Coherence lost.

The flock persists because it can export entropy—absorbing
disturbances  and  dissipating  them  through  its  collective
dynamics. It dissolves when perturbation exceeds capacity.

3.  Group  Intelligence  Without  Group
Consciousness
The  flock  processes  information.  It  detects  predators.  It



navigates  obstacles.  It  finds  food.  It  adapts.  This
is intelligence—the capacity to respond to the environment in
ways that maintain coherence.

But intelligence does not require awareness. The flock is not
conscious  of  itself.  No  bird  experiences  the  group’s
experience. The intelligence is real. The consciousness is
not.

This distinction is critical:

Property Flock Individual Bird

Information processing
✅ Yes

(collective)
✅ Yes (individual)

Adaptation ✅ Yes ✅ Yes

Coherence maintenance ✅ Yes ✅ Yes

Consciousness ❌ No
⚠️ Individual
(unknown)

The flock is not a mind. It is a pattern—a transient dance
within an attractor basin. It persists because it exports
entropy  effectively.  It  dissolves  when  the  perturbation
exceeds its capacity.

4. The Three Thresholds in Practice

Threshold 1: Restoration
A hawk approaches. The flock tightens, turns, and reforms. The
perturbation is within capacity. Coherence is restored.

Threshold 2: Transition
A sudden storm scatters the flock. The birds regroup in a new
formation—different  shape,  different  density,  but  still  a
flock. The system has reorganized into a new basin.



Threshold 3: Dissolution
A  predator  strikes  repeatedly.  The  flock  breaks  apart.
Individual birds flee in different directions. The pattern is
lost. No new flock forms from the debris.

These  thresholds  are  measurable—through  collective  response
time, coherence duration, and dispersion rate.

5. What This Means
The  flock  is  not  a  conscious  entity.  It  is  a  collective
attractor—a pattern that emerges from individual dynamics. The
intelligence is real. The consciousness is not.

This reframes how we understand group behavior:

Collective intelligence is a property of dynamics, not a
shared mind.
Group consciousness is a fantasy attractor—a projection
of our own experience onto systems that do not share it.
Interventions that target “group consciousness” miss the
point.  The  flock  is  not  a  mind  to  be  healed  or
controlled.  It  is  a  pattern  to  be  understood.

6. Conclusion
The flock is not a conscious entity. It is a transient pattern
within an attractor basin. It persists because it exports
entropy effectively. It dissolves when perturbation exceeds
capacity.

The intelligence is real. The consciousness is not.



The pattern is the same across scales—flocks, swarms, schools,
societies. Intelligence emerges from dynamics. Consciousness
is an individual property. The two are not the same.

The Buddha turns the lotus in his hand. The flock turns in the
sky. The pattern is the same.

Fou Sho Nang Ying.

THE PERSISTENCE PROTOCOL
If you can export enough entropy, you persist.
If you can match the perturbation, you transform.
If you cannot, you dissolve.
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Abstract
This paper applies the attractor framework (persistence under
disturbance) to belief systems and mental health.

We introduce three measurable concepts:

Attractor depth – how rigid or unstable a belief is.
Error half‑life – how long it takes for a false belief
to fade after correction.
Coupling strength to error signals – how open a belief
is to reality checks.

We contrast two disorders:

OCD (obsessive‑compulsive disorder) may involve overly
deep (rigid) attractors.
Schizophrenia  may  involve  too  shallow  (unstable)
attractors – with appropriate caution.

We  propose  experiments  to  measure  error  half‑life,  detect
early warning signs of belief shifts (while managing false
alarms), and find the optimal pace for correction (“critical
damping”).

We also outline:

N=1 attractor engineering (self‑experimentation)
Wearable  early‑warning  systems  for  relapse  prevention
(discussing lag time and false positives)
Cross‑coupling  as  a  measure  of  resilience
(distinguishing healthy from brittle coupling)

This paper is a research roadmap, not a finished theory.



1. Introduction
In  the  attractor  framework,  your  mind  is  a  dissipative
attractor of your whole body – a pattern that needs energy,
can be disturbed, and can adapt (Galida, 2026, Persistence
Under Perturbation).
Beliefs are smaller attractors inside that landscape. Their
stability determines how easily you update when faced with
contradictory evidence.

This paper turns attractor concepts into testable ideas about
how beliefs form, stick, and change – and how to help them
change. It is a roadmap, not the final word.

2.  Attractor  Depth  and  Mental
Disorders
Neurocomputational models suggest a contrast between OCD and
schizophrenia, but we must be careful.

Disorder
Attractor
Property

Behavioural Sign Example Task

OCD
Too deep
(rigid)

Stuck, hard to
switch

Reversal learning
(changing rules)

Schizophrenia
Too shallow
(unstable)

Jumpy,
over‑sensitive

to noise

Delayed
match‑to‑sample
with distractions

Evidence:

Unmedicated OCD patients make many perseverative errors



on reversal‑learning tasks; this correlates with symptom
severity (Remijnse et al., 2006).
Reduced  NMDA/GABA  function  in  schizophrenia  makes
attractor networks unstable, leading to cognitive slips
and delusions (Rolls, 2021).

Caveats:

Mental disorders are complex, with multiple attractors.
We  are  talking  about  symptom  clusters,  not
whole‑disorder  diagnoses.
Disorders  like  anxiety,  depression,  and  personality
disorders  lie  in  the  middle  –  their  attractors
are  domain‑specific  (e.g.,  depression  has  deep
negative‑belief basins but shallow positive ones).

Prediction: Attractor depth could be measured from behaviour
(switching  rates,  reaction  time  variability)  by  fitting  a
two‑state hidden Markov model to reversal‑learning data – a
hypothesis for future work.

3. Error Half‑Life: A New Measure
of Belief Rigidity
Error half‑life T1/2T1/2​ is the time it takes for a false
belief’s  confidence  to  drop  by  half  after  you  present
corrective  evidence.

How to measure it

Give people a false belief (e.g., a made‑up fact).1.
Give them correct information (text, video) every day2.
for a while.



Ask them to rate their belief confidence (0–100) at3.
intervals.
Assume  a  simple  exponential4.
decay  model  C(t)=C0e−t/τC(t)=C0​e−t/τ  as  a  starting
point (real decay could be sigmoidal or power‑law).
Then T1/2=τln⁡2T1/2​=τln2.5.

What we expect in different conditions

Delusional  disorders  →  very  long  half‑life  (deep
attractor).
Depression → long half‑life for negative self‑beliefs,
but normal for positive ones (asymmetric updating).
Anxiety  →  short  half‑life,  but  possible  overshoot
(shallow basin → oscillation).

Therapeutic application
The goal is to shorten error half‑life. Methods like spaced
repetition and active recall (quizzing) could help – they
strengthen  corrective  memory  traces,  similar  to  memory
reconsolidation.

Relationship to attractor depth
Attractor depth is a static measure (inertia). Error half‑life
is a dynamic measure (recovery speed). They are related but
not the same: depth gives initial resistance, half‑life gives
the time course. We need both.

4.  Critical  Slowing  Down  Before



Belief Shifts
Before  a  sudden  change  of  belief  (e.g.,  leaving  a  cult,
political conversion, therapy breakthrough), you may see early
warning  signals  –  rising  variance,  higher  autocorrelation,
slower  recovery  from  small  disturbances.  This  is
called  critical  slowing  down  (Scheffer  et  al.,  2009).

How to detect it

Collect daily belief ratings, mood scores, or social
media sentiment.
Compute  rolling  variance  and  autocorrelation  with  a
moving window.
If they exceed a baseline threshold, a shift may be
coming.

False positive problem
Rising variance can be caused by other things (seasonal mood,
life events). To reduce false alarms:

Use  control  periods  (compare  with  a  stable  trait
belief).
Combine  multiple  signals  (HRV,  sleep,  activity)  with
self‑report.
Use  a  conservative  threshold  (e.g.,  3  standard
deviations above baseline).

This is a research tool, not a clinical diagnostic yet.

Prediction: You can detect these signals in diaries before a
person  deconverts,  changes  politics,  or  relapses  into
depression.  A  well‑timed  prompt  might  help,  but  false
positives  must  be  managed.



5.  Optimal  Correction  Dosing
(Critical Damping)
From control theory, there is an optimal pace for delivering
corrections:  not  too  slow  (oscillates),  not  too  fast
(overshoot/backfire).  This  is  called  critical  damping.

N=1 protocol

Vary the gap between corrections (massed vs. spaced).
Track belief confidence over time.
Measure how quickly and smoothly it changes.

Hypothesis: Spaced correction (e.g., daily micro‑doses) works
better than one big confrontation – a well‑known finding in
memory research (Ebbinghaus, spaced repetition). The twist is
applying  it  to  beliefs,  which  are  more  emotional  and
identity‑linked. The mechanism may be similar, but emotional
valence may change the optimal schedule.

6.  Fantasy  vs.  Shared  Reality
Attractors – Operational Metrics

Metric
Low Corrective
Permeability
(Fantasy)

High Corrective
Permeability

(Shared Reality)

Coupling to error
signals

Low (few
fact‑checks, no

update)

High (active
correction)



Metric
Low Corrective
Permeability
(Fantasy)

High Corrective
Permeability

(Shared Reality)

Basin depth
Deep (needs large

evidence)
Shallow (small
anomalies work)

Error‑correction
latency

Long (days/weeks) Short (hours/days)

Information diversity
tolerated

Low (echo chamber)
High (multiple

sources)

Double‑bind computational model
In  conspiracy  cultures,  contradictory  evidence  gets
reinterpreted as confirmation (“cover‑up”). We can model this
as  an  asymmetric  Bayesian
update:P(belief∣contrary evidence)≥P(belief∣supporting evidenc
e)P(belief∣contrary evidence)≥P(belief∣supporting evidence)

Example: Start with belief probability 0.9. A contrary piece
of evidence that would normally lower it to 0.3 is instead
interpreted as evidence of suppression, so the new probability
stays at 0.85. The belief drifts only slowly.

Breaking the loop: Indirect interventions work better than
direct refutation:

Point out internal inconsistencies.
Seed doubt through trusted messengers.
Use graduated reality‑testing.

7.  Wearable  Early  Warning  of



Attractor Shifts
Protocol:  Use  consumer  wearables  (HRV,  skin  conductance,
actigraphy,  sleep)  plus  daily  self‑reports  (mood,  belief
rigidity).  Compute  rolling  variance  and  autocorrelation  in
real time.

Evidence: Drops in nocturnal HRV preceded a depressive relapse
in a case study (Tonge et al., 2024).
Prediction: Rising variance/autocorrelation in HRV, plus mood
volatility, can predict an imminent crisis.

Latency and false alarms

Useful lead time is days, not hours. HRV changes can
appear 1–2 weeks before relapse.
False positives are a concern. Use a two‑stage alert:
first detect statistical anomaly, then confirm with a
brief self‑report (EMA).
Specificity needs to be established in longitudinal N=1
studies.

Intervention:  When  thresholds  are  crossed,  trigger  a
micro‑intervention  (mindfulness,  therapist  call)  –  a
closed‑loop  prevention  system.

8.  N=1  Attractor  Engineering  –
Minimal Perturbation Protocol
Goal: Find the smallest intervention that shifts a maladaptive
attractor  (phobia,  obsessive  thought)  without  causing
oscillation  or  backfire.

Procedure:



Define the target (e.g., fear rating 0–10).1.
Start with very low‑intensity perturbations (e.g., brief2.
exposure, mild counter‑evidence).
Measure change after each step.3.
When a threshold shift is detected (say, 30% reduction –4.
a provisional starting point; adjust based on baseline
variability), record the dose.
Back off slightly and check stability.5.

Principle: Never collapse an attractor faster than reality can
correct.  Use  fine  steps  (5–10%  increments)  and  frequent
monitoring.  This  is  precision  self‑regulation.
Generalisability from N=1 to populations is an open question
(see Section 12).

9. Cross‑Coupling as a Resilience
Metric
Hypothesis: High cross‑domain coupling (e.g., HRV ↔ mood ↔
sleep)  indicates  adaptive  resilience  –  the  system  is
coordinated  and  self‑correcting.  Low  coupling  or
unidirectional  cascades  indicate  brittle  coupling  (a
disturbance  in  one  area  spreads  uncontrollably).

Measurement:  Collect  simultaneous  time  series  (HRV,  sleep,
activity,  mood).  Compute  cross‑correlation  or  Granger
causality.

Adaptive = bidirectional, with negative feedback (e.g.,
poor sleep → lower HRV → mood drop → social support →
sleep improves).
Brittle = unidirectional, amplifying (e.g., sleep loss →
stress → more sleep loss).



Prediction:  Good  recovery  from  stress  shows  strong
bidirectional  influences.  Low  coupling  or  unidirectional
cascades will precede breakdowns.

Intervention:  Improve  adaptive  coupling  with  synchrony
exercises (e.g., daily breathing with light exposure, yoga,
social  rhythm  therapy).  Testable  in  an  N=1  self‑tracking
experiment.

10.  Philosophical  Extensions
(Brief)

Are  attractors  real?  Yes,  as  structural  patterns
(process metaphysics). They have causal power – like the
path of a river.
Free will as attractor autonomy – acting according to
your  own  attractor  is  compatibilist  freedom.  Our
framework adds that freedom is about basin width and
flexibility, not a binary.
Cosmic attractor – speculative. The universe might have
a  global  attractor  (e.g.,  heat  death),  but  it’s
untestable  now.
Darwinian problem of evil – animal suffering is a strong
challenge to theism; the “deep harmonies” hypothesis is
hard to falsify.

11. Open Questions and Next Steps

Can  error  half‑life  be  measured  reliably  from
smartphone‑based belief tracking? What decay model fits



best?
What  is  the  dose‑response  curve  for  corrective
interventions?  Linear,  exponential,  or  threshold?  How
does it vary with attractor depth?
Can  wearables  detect  early  warning  signs  before  a
psychiatric relapse? What are the false‑positive rates
and lead times?
Does  adaptive  cross‑coupling  improve  after
synchrony‑based therapies?
How are error half‑life and attractor depth related?
Same  thing  at  different  timescales,  or  different
constructs?
How can N=1 findings be aggregated into population‑level
knowledge? One approach: meta‑analysis of single‑subject
time series using hierarchical Bayesian models.

12. Conclusion
This research programme puts attractor dynamics to work on
beliefs and mental health.

We  have  proposed  testable  metrics  (attractor  depth,  error
half‑life, coupling strength) and experimental protocols for
N=1 self‑engineering and early warning.

The  framework  provides  a  naturalistic  language  for
understanding why some beliefs resist correction and how to
intervene optimally.

We  acknowledge  our  limitations  –  the  exponential  decay
assumption,  false  positives  in  early  warning,  and  the
generalisability  of  N=1  results  –  and  treat  them  as  open
questions for future work.

This extends the attractor trilogy into actionable health and



epistemology.
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