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Abstract
The  attractor  framework  proposes  that  persistence  under
perturbation  is  a  fundamental  marker  of  reality,  with
corrective permeability (κ)—a proposed measure of the rate at
which a system returns to its basin after perturbation—serving
as a key diagnostic variable. Nair et al. (2023) discovered an
approximate line attractor in the ventromedial hypothalamus
(VMHvl) of mice that encodes an escalating aggressive state.
The line attractor exhibits a single integration dimension
with a long time constant that correlates with individual
differences  in  aggressiveness.  This  paper  identifies
structural parallels between the VMHvl line attractor and the
attractor  framework.  Both  frameworks  draw  on  a  shared
dynamical‑systems vocabulary; the parallels are therefore a
consistency  check,  not  independent  corroboration.  The
integration  dimension’s  time  constant  is  proposed  as  a
candidate structural analogue for the inverse of corrective
permeability (κ ~ 1/τ), grounded in the perturbation‑recovery
events directly observable in Nair et al.’s data. The paper
specifies falsifiability conditions, including an affirmative,
testable  prediction,  and  acknowledges  the  framework’s
preliminary,  self‑published  status.
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1. Introduction: Shared Vocabulary, Not
Convergence
The  attractor  framework  (Galida,  2026a,  self‑published  May
2026  at  fantasyattractor.com;  no  DOI)  proposes  that
dissipative  attractors—stable  basins  toward  which  systems
converge  and  from  which  they  resist  displacement—are  the
fundamental units of persistent organization across physical,
biological,  cognitive,  and  social  domains.  Corrective
permeability (κ) is a proposed measure of the rate at which a
system  returns  to  its  basin  after  perturbation.  The
framework’s  concepts  were  developed  independently  through
philosophical  inquiry,  systems  theory,  and  N=1
self‑engineering experiments—a methodology in which the author
systematically  tracked  physiological,  cognitive,  and
behavioral  responses  to  targeted  interventions  on  himself,
generating  preliminary  data  that  informed  the  framework’s
development but does not constitute independent validation.

In January 2023, Nair, Kennedy, Anderson, and colleagues at
Caltech published a study in Cell demonstrating an approximate
line  attractor  in  the  ventrolateral  subdivision  of  the
ventromedial hypothalamus (VMHvl) of male mice (Nair et al.,
2023). Using calcium imaging and dynamical systems modeling,
they showed that neural population activity in VMHvl converges
toward and progresses along a stable trough in neural state
space, and that the position of activity along this trough
correlates with the intensity of aggressive behavior.

Both  the  framework  and  the  Nair  et  al.  study  use  the
vocabulary  of  dynamical  systems—”attractor,”  “basin,”  “time
constant.”  This  shared  vocabulary  reflects  a  common
intellectual lineage in nonlinear dynamics (Strogatz, 2018)
and computational neuroscience (Seung, 1996; Mante et al.,
2013). The parallels identified in this paper are therefore a
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consistency  check,  not  independent  corroboration.  The
framework imported these concepts; it did not invent them. The
relevant  question  is  whether  the  framework’s  specific
claims—about  κ,  basin  depth,  and  cross‑domain
generalization—find structural analogues in the VMHvl circuit
that are non‑tautological. This paper explores that question
while acknowledging its limitations.

2. The VMHvl Line Attractor
Nair et al. (2023) fit recurrent switching linear dynamical
system (rSLDS) models to calcium imaging data from VMHvlEsr1
neurons  during  social  interactions.  Their  unsupervised
analysis revealed a dominant integration dimension with a time
constant exceeding 50 seconds—significantly longer than all
other dimensions. This dimension accounted for approximately
20% of the total variance in neural activity.

The integration dimension exhibited slow ramping as aggression
escalated,  rising  from  low  values  during  sniffing  to
intermediate values during dominance mounting to high values
during attack. Once elevated, activity persisted for tens of
seconds after the intruder was removed, decaying slowly along
the attractor. When a new intruder was introduced, neural
activity  was  transiently  displaced  from  the  attractor  but
rapidly returned to its previous position along the trough.

These  perturbation‑and‑recovery  events—intruder  removal
producing  slow  decay,  new  intruder  introduction  producing
transient displacement followed by rapid return—are directly
observable in Nair et al.’s Figure 3C–3D and Supplementary
Videos 1 and 2. They provide an empirical window into the
system’s post‑perturbation dynamics and are the natural data
from which to estimate any candidate measure of corrective
permeability.



Individual mice varied substantially in the time constant of
their  integration  dimension.  This  variation  was  strongly
correlated  with  the  fraction  of  time  each  mouse  spent
attacking (r² = 0.77, n = 14 animals). Mice with longer time
constants  were  more  aggressive.  It  should  be  noted  that
alternative  explanations  for  this  correlation  exist:
testosterone and other androgens influence both VMHvl activity
and  aggressiveness,  and  individual  differences  in  circuit
excitability could produce both a longer time constant and
more aggressive behavior. The time constant–aggression link is
robust but not uniquely explained by attractor depth.

3.  Structural  Parallels  with  the
Attractor Framework
3.1 The Line Attractor as a Basin. The line attractor is a
stable region of neural state space toward which population
activity converges and along which it progresses slowly. This
is structurally analogous to the framework’s concept of a
basin—a configuration toward which the system gravitates and
from which it resists displacement.

3.2  Integration  Time  Constant  and  Corrective  Permeability
(κ). The framework defines κ as a proposed measure of the rate
at which a system dissipates perturbation and returns to its
basin. As currently formulated, κ is qualitative and lacks a
formal  derivation  from  the  framework’s  axioms.  Dimensional
analysis suggests a candidate mapping: corrective permeability
has dimensions of inverse time (s⁻¹), while the integration
time  constant  τ  has  dimensions  of  time  (s).  A  natural
structural analogue is κ ~ 1/τ. Under this mapping, longer
time constants (slower decay) correspond to lower κ (deeper
persistence), and shorter time constants correspond to higher
κ (faster recovery).



This dimensional argument is necessary but not sufficient.
What  recommends  the  specific  mapping  κ  ~  1/τ  over  other
inverse‑time quantities in the system (such as firing rates or
synaptic decay constants) is its functional role: κ should
specifically track the post‑perturbation recovery rate. Nair
et  al.’s  data  contain  perturbation‑and‑recovery
events—intruder  removal  and  reintroduction—where  the  time
course  of  return  to  the  attractor  can  be  observed.  The
integration time constant τ directly governs the rate of this
return.  It  is  therefore  the  natural  candidate  for  a
functional, not merely dimensional, analogue. This mapping is
a hypothesis, not a derivation. It is offered as a bridge for
future formal work.

The  observed  correlation  between  the  time  constant  and
individual  differences  in  aggressiveness  is  consistent
with the framework’s prediction that variation in κ may be
associated with variation in persistent behavioral traits. It
does not independently confirm that prediction.

3.3  Graded  Position  Along  the  Attractor  as  Intensity
Encoding.  The  framework  describes  attractors  as  graded
landscapes: a system can occupy different positions within a
basin, each corresponding to a different state intensity. The
VMHvl  line  attractor  demonstrates  this  property:  sniffing,
dominance mounting, and attack occur at progressively higher
values along the integration dimension.

3.4  Persistence  and  Resistance  to  Perturbation.  When  the
intruder  is  removed,  activity  decays  slowly  rather  than
collapsing immediately. When a new intruder is introduced,
activity is transiently displaced but returns to its prior
position along the trough. This is a structural analogue of
persistence under perturbation.

3.5 Leaky Integration Is Not Thermodynamic Dissipation. Nair
et al. describe the VMHvl attractor as “leaky”—activity decays
over tens of seconds rather than persisting indefinitely. The



attractor  framework  uses  “dissipative”  in  a  thermodynamic
sense: a dissipative system exports entropy to its environment
and  is  maintained  by  continuous  energy  flow.  These  are
distinct  concepts.  A  conservative  (non‑dissipative)  system
could, in principle, exhibit finite decay times under certain
conditions. The framework’s “dissipative attractor” and the
neurobiological  “leaky  integrator”  share  a  structural
property—finite  persistence—but  they  are  not  identical  in
their underlying mechanisms. This distinction should be kept
in view to avoid terminological conflation.

4. Rotational Dynamics as a Contrasting
Geometry
Nair  et  al.  also  analyzed  MPOA,  a  different  hypothalamic
nucleus  controlling  mating.  They  found  no  line  attractor.
Instead, MPOA exhibited rotational dynamics—fast, sequential
activity  time‑locked  to  specific  behavioral  actions.  This
contrast demonstrates that not all neural circuits exhibit
line attractor geometry.

The framework can accommodate this contrast as an instance of
a broader principle: circuits encoding scalable, persistent
states (such as the intensity of aggressive motivation) are
predicted to exhibit line or point attractor geometries, while
circuits  encoding  sequential  action  programs  (such  as  the
progression from sniffing to mounting to intromission) are
predicted to exhibit rotational or heteroclinic dynamics. The
VMHvl/MPOA contrast is consistent with this generalization.
However, the generalization itself is post‑hoc in this case,
and the framework does not yet make a non‑obvious, advance
prediction  about  which  geometry  should  appear  in  which
specific  nucleus.  The  contrast  is  therefore  a  productive
organizing principle for future neural circuit taxonomy, not a
confirmed prediction.



5. Limitations
This mapping is post‑hoc. The parallels identified here are
structural  analogies,  not  independent  evidence  for  the
framework.  The  shared  dynamical‑systems  vocabulary  renders
some degree of parallel expected rather than surprising.

The  framework’s  κ  remains  qualitatively  defined.  A  formal
derivation from the framework’s axioms—specifying the state
variables, the basin geometry, and the perturbation response
function—is  required  before  the  κ  ~  1/τ  mapping  can  be
evaluated  as  more  than  a  dimensional  and  functional
suggestion.  Within  the  framework,  κ  is  proposed  as  an
attractor‑level property: it characterizes the stability of
the  system’s  basin,  not  the  strength  of  individual
perturbations or the activity of specific components. It is
derived  from  the  persistence  of  a  configuration  under
perturbation, measured as the rate of return to the attractor
after displacement. A full formal derivation remains a task
for future work.

The  attractor  framework  is  self‑published  and  has  not
undergone  independent  peer  review.  The  foundational  paper
(Galida, 2026a) was published on fantasyattractor.com in May
2026  and  is  not  archived  with  a  DOI,  which  limits  the
independent verifiability of the framework’s claims and the
timeline of its development.

6. Falsifiability Conditions
The  following  observations  would  weaken  or  invalidate  the
parallels drawn here:
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Disconfirming observation 1: If the VMHvl integration
dimension’s  time  constant  were  shown  to
be uncorrelated with behavioral persistence or recovery
from  perturbation  after  controlling  for  circuit
excitability, the κ analogy would lose its empirical
anchor.
Disconfirming observation 2: If line attractor dynamics
in VMHvl were shown to be entirely input‑driven with no
intrinsic persistence, the basin analogy would fail.
Disconfirming observation 3: If alternative models of
aggressiveness  (e.g.,  androgen‑mediated  circuit
excitability without attractor dynamics) were shown to
explain the data with equal or greater parsimony, the
attractor interpretation would be weakened.

Affirmative prediction: If κ ~ 1/τ is more than a dimensional
coincidence, then pharmacological or optogenetic manipulations
that  prolong  the  integration  time  constant  should  produce
corresponding increases in aggressive persistence—the tendency
to maintain an escalated aggressive state after the stimulus
is  removed—without  necessarily  lowering  the  threshold  for
aggressive initiation. Conversely, manipulations that shorten
the time constant should produce corresponding decreases in
aggressive persistence. This dissociation between persistence
and initiation is specifically predicted by the framework’s
claim  that  κ  governs  recovery  from  perturbation,  not  the
threshold  for  entering  the  state,  and  distinguishes  the
attractor  interpretation  from  alternative  models  in  which
circuit excitability uniformly modulates both initiation and
persistence. Aggressive persistence should be operationalized
as the latency to cease aggressive posturing or the duration
of elevated VMHvl activity following intruder removal, rather
than as the overall fraction of time spent attacking, which
confounds initiation and persistence. It should be noted that
experimentally dissociating these phases in the VMHvl circuit
may be technically challenging, as the neurons involved are



active  during  both  ramp‑up  and  post‑attack  periods.  A
manipulation  protocol  capable  of  selectively  targeting  the
post‑stimulus  interval  is  required;  without  this,  a  null
result would be uninterpretable.

7. Conclusion
The VMHvl line attractor discovered by Nair et al. (2023)
exhibits structural parallels with the attractor framework’s
description of a graded, persistent basin. These parallels are
consistency checks, not independent corroboration, given the
shared  dynamical‑systems  vocabulary.  A  dimensional  and
functional  mapping  κ  ~  1/τ  is  proposed,  grounded  in  the
perturbation‑recovery events observable in Nair et al.’s data.
The  MPOA  contrast  is  consistent  with  a  framework‑based
generalization  about  attractor  geometry  and  behavioral
function.  The  paper  specifies  both  disconfirming  and
affirmative  testable  predictions.  The  framework  remains  a
self‑published, preliminary research program. This mapping is
a contribution to its ongoing development.
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Abstract
The  attractor  framework  proposes  that  persistence  under
perturbation  is  a  fundamental  marker  of  reality,  using
corrective  permeability  (κ)  to  distinguish  reality‑aligned
from fantasy attractors. A recent clinical article by James
Tobin (2026) describes psychological suffering as organized
around  recurring  “attractor  states”—stable  patterns  of
emotional organization that resist insight, are embodied, and
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function  as  attempts  at  stability.  This  paper  offers  a
post‑hoc  mapping  between  Tobin’s  observations  and  the
attractor framework. The parallels are structural analogies,
not independent clinical corroboration. Both perspectives draw
on a shared dynamical‑systems vocabulary, and the mapping is
offered as evidence of cross‑disciplinary convergence rather
than  validation.  The  paper  explicitly  addresses  the
limitations  of  a  self‑published  framework  based  on  N=1
self‑engineering,  and  specifies  conditions  under  which  the
mapping would be disconfirmed.

1. Introduction: A Shared Vocabulary, Not
Confirmation
The  attractor  framework  (Galida,  2026a)  is  a  naturalistic
ontology  developed  independently  through  philosophical
inquiry, systems theory, and N=1 self‑engineering experiments.
Its central diagnostic concepts are corrective permeability
(κ) and the distinction between reality‑aligned and fantasy
attractors.  The  framework  is  self‑published  and  has  not
undergone independent peer review.

In May 2026, clinical psychologist James Tobin published “The
Psychology of ‘Attractor States'” on his professional website.
Tobin  draws  on  psychodynamic  theory,  attachment  research,
affective  neuroscience,  and  dynamical  systems  theory  to
describe  how  emotional  suffering  becomes  organized  around
recurring states that resist change. His article does not cite
the attractor framework.

This  paper  identifies  structural  parallels  between  Tobin’s
account and the framework. It does not claim that Tobin’s
clinical observations independently corroborate the framework.
Both Tobin and the framework explicitly draw on dynamical
systems theory, and the shared vocabulary of “attractors,”



“basins,” and “perturbation” reflects this common intellectual
lineage. The mapping is a post‑hoc exercise in identifying
convergent themes across disciplines.

2. Tobin’s Psychodynamic Attractor States
Tobin’s  article  describes  several  features  of  emotional
suffering  that  will  be  familiar  to  readers  of  dynamical
systems literature:

2.1  Attractor  States  as  Recurring  Configurations.  Tobin
describes an attractor not as a single behavior or belief but
as a recurring configuration toward which the emotional system
gravitates—an  entire  organization  of  feeling,  bodily
expectation,  attention,  memory,  and  relational  anticipation
that emerges repeatedly under similar conditions.

2.2 Persistence Despite Insight. A central clinical puzzle for
Tobin  is  that  patients  often  understand  their  patterns
intellectually,  sometimes  with  considerable  sophistication,
yet the old emotional organization returns with force when
certain  emotional  conditions  arise.  Insight  alone  rarely
dislodges these deeply embedded patterns.

2.3 Embodiment and Automaticity. Tobin emphasizes that these
patterns are not merely cognitive. They become woven into
bodily  readiness,  autonomic  regulation,  procedural  memory,
emotional timing, and unconscious relational expectation—the
body  learns  what  to  anticipate  long  before  conscious
reflection  arrives.

2.4 Symptoms as Emotional Solutions. Tobin argues that many
symptoms  are  not  random  pathology  but  tragic  attempts  at
psychological  stability.  They  persist,  despite  their  cost,
because they have served to preserve some continuity of self
under conditions that once felt emotionally overwhelming.



2.5  Destabilization  and  the  Fear  of  Change.  When  old
attractors begin to loosen, patients experience a vulnerable
intermediate state. They are no longer fully stabilized by the
older organization, yet have not developed sufficient trust in
newer  ways  of  experiencing  themselves.  The  temptation  to
retreat to the familiar attractor is strong.

2.6 The Goal of Therapy: Expanded Flexibility. Tobin’s vision
of psychological health is not the elimination of suffering
but the gradual expansion of flexibility and reflective space
within the personality—the capacity to move among emotional
states without being trapped by any one of them.

3.  Structural  Parallels  with  the
Attractor Framework
3.1 Attractor States as Basins. Tobin’s recurring emotional
configuration  toward  which  the  system  gravitates  is
structurally identical to the framework’s concept of a basin.
Both  describe  a  stable  state  the  system  returns  to
automatically.

3.2  Insight  Failure  as  Low  Corrective  Permeability.  The
framework defines a fantasy attractor as a system with low κ
that resists updating. Tobin’s observation—that insight alone
rarely dislodges deeply embodied patterns—maps onto this. The
cognitive insight is a perturbation that fails to land because
the attractor is embedded in non‑cognitive systems.

A  note  on  circularity.  If  κ  is  measured  by  flexibility
outcomes, and flexibility is what κ is claimed to predict, the
mapping is circular. An operationally independent measure of
κ—for  example,  response  latency  to  belief‑updating  tasks,
physiological perturbation recovery rates, or other proxies
not identical with therapeutic outcome—would be required to



break  this  circularity.  No  such  measure  has  yet  been
validated. The current mapping relies on functional analogy,
not independent measurement.

3.3  Symptoms  as  Stability  Attempts:  A  Conceptual
Distinction.  Tobin  claims  symptoms  persist  because
they function to maintain stability (a teleofunctional claim).
The  framework  claims  persistence  under  perturbation  is
the  mark  of  the  real  (an  ontological  criterion).  The  two
claims  overlap—both  describe  systems  that  resist
perturbation—but  they  are  not  identical.  A  symptom  could
persist  for  functional  reasons  without  that  persistence
carrying  ontological  significance.  The  mapping  here  is  of
practical  convergence,  not  logical  identity.  Whether  the
framework’s  ontological  claim  can  be  grounded  in  or
distinguished from teleofunctional accounts of persistence is
a question for future theoretical work.

3.4  Destabilization  as  Basin  Transition.  The  vulnerable
intermediate state between old and new attractors is a phase
transition  between  basins—a  prediction  the  framework  makes
about any dissipative system under perturbation.

3.5  Therapeutic  Flexibility  as  High  Corrective
Permeability.  Tobin’s  vision  of  health—flexibility,  the
capacity  to  experience  states  without  being  organized  by
them—is  high  κ.  A  reality‑aligned  attractor  absorbs
perturbation  and  updates  rather  than  sealing.

4. Independence, Shared Lineage, and the
Limits of Convergence
Tobin  and  the  framework  draw  on  overlapping  intellectual
traditions. Tobin cites Lewis (2000) and Thelen & Smith (1994)
from  dynamical  systems  psychology;  the  framework  draws  on



Ruelle, Prigogine, and the neuroscience of reward. The shared
vocabulary  (“attractor,”  “basin”)  reflects  this  common
upstream source, not independent discovery.

The convergence is therefore weaker than it would be between
genuinely independent methods. Both parties applied dynamical
systems concepts to their respective domains. The fact that
they arrived at similar structural descriptions is interesting
but expected: the vocabulary constrains the output. This paper
does not overinterpret that convergence.

5. Addressing the N=1 Foundation
The  attractor  framework  was  developed  partly  through  N=1
self‑engineering  experiments.  This  methodology  introduces
specific  risks:  motivated  reasoning,  experimenter‑subject
confound,  and  non‑transferability.  A  single‑subject  design
cannot  distinguish  between  genuinely  generalizable  dynamics
and idiosyncratic personal response.

Disclosure of these risks is not mitigation. The framework’s
claims remain untested by independent, blinded, or large‑N
studies. The clinical parallels described here are suggestive
but cannot substitute for such testing. Readers should weigh
the framework’s claims accordingly.

6. Falsifiability: What Would Disconfirm
This Mapping?
A framework that diagnoses sealed attractors must specify its
own disconfirmation conditions. For the present mapping, the
following  observations  would  weaken  or  invalidate  the
analogies  drawn:



Disconfirming  clinical  observation:  A  well‑controlled
study showing that therapeutic flexibility (the capacity
to move among emotional states) is uncorrelated with
measures  of  belief‑updating  or  perturbation  recovery
would break the link between Tobin’s flexibility and κ.
Currently, no standardized instruments exist to perform
this test. The condition is stated in principle; its
operationalization  requires  measurement  development
beyond the scope of this paper.
Disconfirming  dynamical  finding:  Evidence  that  the
attractor‑like patterns Tobin describes are not truly
self‑reinforcing but are maintained entirely by external
environmental  contingencies,  with  no  internal  basin
structure,  would  undermine  the  “basin”  analogy.
Distinguishing  internal  basin  dynamics  from
environmental maintenance is a hard empirical problem in
dynamical systems psychology, and the tools to resolve
it are not yet standardized.
Superior  alternative  framework:  If  a  competing  model
explains  Tobin’s  clinical  observations  equally
well  without  requiring  the  attractor  framework’s
ontological  commitments,  parsimony  favors  the  simpler
account.  Acceptance  and  Commitment  Therapy’s
psychological flexibility model, for instance, predicts
that cognitive fusion and experiential avoidance produce
the  rigidity  Tobin  describes—without  appealing  to
attractor  dynamics.  Predictive  processing  accounts  of
emotional  rigidity  similarly  provide  alternative
mechanisms.  The  present  paper  does  not  adjudicate
between these rival frameworks; it offers the attractor
framework as one candidate account among several.

These  conditions  are  not  met  by  the  current  paper,  which
offers only preliminary analogies.



7. Conclusion
James Tobin’s 2026 clinical article on psychodynamic attractor
states and the attractor framework exhibit expected structural
parallels, given their shared dynamical‑systems heritage. Both
describe recurrent, embodied patterns that resist perturbation
and that therapeutic or corrective processes can gradually
loosen. These parallels are analogical, not evidentiary. The
framework  remains  a  self‑published,  N=1‑grounded  research
program awaiting independent empirical testing. This mapping
is a contribution to its ongoing development.
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Abstract
The  attractor  framework  proposes  that  persistence  under
perturbation is the fundamental mark of reality, and that
corrective  permeability  (κ)—the  rate  at  which  a  system
dissipates perturbation and returns to its basin—is a key
diagnostic  variable  distinguishing  reality-aligned  from
fantasy attractors. A recent computational neuroscience study
by Chen et al. (2024) developed a ring attractor network with
synaptic  dynamics  that  exhibits  structural  parallels  with
these  concepts.  This  paper  offers  a  preliminary,  post-hoc
mapping between the ring attractor model and the attractor
framework.  The  network’s  synaptic  recovery  speed  (α)  is
proposed as a candidate analogue for corrective permeability
(κ). The network’s transition from weighted cue integration to
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winner-take-all dynamics maps onto the framework’s distinction
between  reality-aligned  and  sealed  attractor  behavior.  The
network’s multimodal integration and bistable perception also
bear structural resemblance to constraint field navigation and
attractor switching, though bistable perception as attractor
switching  is  an  existing  interpretation  in  computational
neuroscience. The mapping is offered as a set of testable
correspondences  for  future  formal  investigation,  not  as
independent  validation  of  the  framework.  The  attractor
framework  remains  a  self-published  construct  awaiting
independent  peer  review.

1. Introduction: A Post-Hoc Mapping
The  attractor  framework  (Galida,  2026a)  is  a  unified
naturalistic  ontology  grounded  in  the  principle  that
persistence under perturbation is the mark of reality. Its
central diagnostic concepts are corrective permeability (κ),
defined  in  Table  1,  and  the  distinction  between  reality-
aligned and fantasy attractors. The framework was developed
independently through philosophical inquiry, systems theory,
and N=1 self-engineering experiments. It is self-published and
has not yet undergone independent peer review.

A  recent  computational  neuroscience  study  by  Chen  et  al.
(2024)  developed  a  ring  attractor  network  with  synaptic
dynamics that exhibits behaviors structurally similar to those
described by the framework. The present paper does not claim
that Chen et al. independently validated the framework; they
had no knowledge of it, and their model was built within an
established tradition of ring attractor research (Amari, 1977;
Zhang, 1996; Skaggs et al., 1995). Rather, this paper offers a
post-hoc  mapping  between  the  two,  identifying  structural
parallels and proposing testable correspondences for future
investigation.  The  value  of  such  a  mapping  lies  in  the



potential  for  the  framework’s  qualitative  claims  to  be
anchored in a mathematically specified, biologically validated
model, and for the ring attractor’s quantitative relationships
to be extended, hypothetically, into the domains the framework
addresses.

Table 1: Key Framework Terms and Operational Definitions

Term Definition

Dissipative
attractor

A system that exports entropy while
converging toward a stable basin

Basin

The minimum-energy configuration toward
which the system evolves (in physical
systems; the analogue in cognitive and

social systems is structural, not
energetic)

Corrective
permeability (κ)

The rate at which a system dissipates
perturbation and returns to its basin.
Defined here as κ = 1/τ_recovery, where
τ_recovery is the time to return to

baseline after a specified perturbation.
This definition currently requires a

specified perturbation magnitude and an
independently established baseline for

each domain of application. The
measurement of κ in cognitive and social
systems is an unresolved methodological

challenge.

Reality-aligned
attractor

A system with high κ that integrates
perturbations and updates its basin

Fantasy attractor
A system with low κ that seals against
perturbations, often via reframing or

winner-take-all dynamics



2. The Ring Attractor Model
Chen et al. (2024) developed a ring attractor network with
asymmetrical  neural  connections  and  adaptive  synaptic
processing. Excitatory neurons are recurrently connected in a
functional ring, connected to a uniform inhibitory neuron. The
key  innovation  is  the  incorporation  of  synaptic  dynamics:
available  presynaptic  resources  are  depleted  at  a  rate
governed by β and recover at a speed governed by α.

The model’s behavior is governed by recovery speed α. When α
is fast (low recovery time), the network sustains a stable
activity  bump  indefinitely,  even  without  inputs—a  self-
maintaining  basin.  When  α  is  slow,  the  bump  decays.  The
duration of sustainable activity exhibits a negative nonlinear
relationship with α (Chen et al., 2024, Fig. 3D).

The  network  receives  exogenous  external  cues  (modeled  as
Gaussian functions representing sensory inputs) and endogenous
shifting  signals  (self-motion).  Its  behavior—integration,
competition, tracking, switching—depends on cue conflict and
certainty.

3. Structural Parallels
3.1 Synaptic Recovery α as a Candidate Analogue for Corrective
Permeability κ

The ring attractor’s persistence depends on α. Fast recovery
yields  a  stable,  persistent  bump;  slow  recovery  leads  to
decay. The framework’s corrective permeability κ describes how
quickly a system recovers from perturbation and returns to its
basin. The parallel is structural: both α and κ govern the
resilience of a stable state.

We propose a testable correspondence: κ ~ f(α), where the



functional form f is unknown and may not be linear. A specific
candidate form is κ = 1/τ_decay(α), where τ_decay is the bump
duration as a function of α. This mapping is hypothetical. It
has not been formally derived, and the functional relationship
between  synaptic  recovery  and  cognitive-level  corrective
permeability is unknown. It is offered as a bridge for future
formal work, not as an established result.

3.2 Weighted Integration vs. Winner-Take-All → Reality-Aligned
vs. Sealed Attractor

When cue conflicts are small, the ring attractor integrates
them via weighted averaging. When conflicts exceed a critical
threshold (≈1.4 radians for σ₁=0.8, σ₂=1), it switches to
winner-take-all mode. This transition is quantified.

The  framework  describes  a  similar  dynamic:  high-κ  systems
integrate perturbations (reality-aligned); low-κ systems seal
against  them  (fantasy  attractor).  The  ring  attractor’s
conflict  threshold  provides  a  candidate  mathematically
specified  analogue  for  the  framework’s  qualitative  tipping
point. Whether the same quantitative relationship holds in
cognitive or social attractors is an open hypothesis.

3.3 Multimodal Integration → Constraint Field Navigation

The ring attractor integrates cues from multiple modalities,
weighting by certainty and resolving conflicts dynamically.
This is structurally analogous to the framework’s concept of a
dissipative  attractor  navigating  a  constraint  field.  The
grouping  approach  for  more  than  two  cues—small  conflicts
integrated  first,  then  competition  among  groups—suggests
hierarchical constraint navigation, a dynamic the framework
predicts but has not operationalized in formal terms. Of the
four parallels identified in this section, this is the most
loosely specified and the most in need of formal development
before quantitative correspondences can be established.

3.4 Bistable Perception → Attractor Switching (with Prior Art)



Under ambiguous cues and slow recovery, the ring attractor
exhibits  spontaneous  alternation  between  two  perceptual
interpretations.  The  framework  describes  this  as  attractor
switching. However, the interpretation of bistable perception
as attractor dynamics is not novel to the framework; it is a
standard account in computational neuroscience (Deco & Rolls,
2006; Moreno-Bote et al., 2007). The framework’s contribution
is the extension of this switching concept to cognitive and
social  systems,  an  extension  that  remains  a  research
hypothesis  rather  than  an  established  result.

4.  Hypothetical  Implications  (Research
Hypotheses)
The  structural  parallels  documented  above  suggest  several
testable hypotheses. These are not supported by Chen et al.
(2024) and require independent investigation. They are listed
in descending order of current testability.

The  conflict  threshold  hypothesis.  The  framework’s1.
transition from belief integration to belief sealing may
exhibit a quantifiable conflict threshold, analogous to
the ring attractor’s 1.4 radian transition point. This
could be tested in belief-updating paradigms where the
degree  of  conflict  between  existing  beliefs  and  new
evidence  is  systematically  varied,  and  the  point  of
transition from integration to rejection is measured. Of
the three hypotheses presented here, this is the most
amenable to current experimental methods.
The κ-α correspondence hypothesis. If κ and α share a2.
functional  relationship,  then  interventions  that
modulate  synaptic  recovery  (neuromodulators,
pharmacological  agents)  should  analogously  modulate
corrective  permeability  in  cognitive  systems.  This



hypothesis  requires  operationalizing  κ  in  cognitive
domains, a measurement challenge acknowledged in Table
1.
The hierarchical navigation hypothesis. Complex belief3.
systems facing multiple simultaneous perturbations may
exhibit  hierarchical  resolution  strategies  similar  to
the  ring  attractor’s  grouping  approach  for  multiple
cues. This hypothesis is the most speculative of the
three and requires further specification of the domain
of  application  (e.g.,  small-group  decision-making,
multi-source  evidence  integration  in  individual
cognition)  before  it  can  be  tested.

These  hypotheses  are  speculative.  They  are  offered  as
potential bridges between the framework and empirical research
programs, not as established implications.

5. Limitations
This mapping is post-hoc. The ring attractor model was not
designed  to  test  the  attractor  framework,  and  the
correspondences  identified  here  were  constructed  after  the
fact. The framework itself remains a self-published construct
that  has  not  undergone  independent  peer  review.  The
operational definitions of κ, while stated here, have not been
validated  against  empirical  data  in  cognitive  or  social
domains.  The  measurement  of  κ  in  these  domains  requires
specifying  perturbation  magnitudes  and  establishing
independent  baselines,  challenges  that  are  currently
unresolved. The value of this paper lies not in demonstrating
validation,  but  in  proposing  concrete,  testable
correspondences that could, if investigated, either strengthen
or falsify the framework’s claims.



6. Conclusion
The ring attractor model of Chen et al. (2024) provides a
mathematically specified, biologically validated system that
bears  structural  parallels  with  the  attractor  framework.
Synaptic recovery speed α is proposed as a candidate analogue
for corrective permeability κ. The transition from integration
to  winner-take-all  maps  onto  the  framework’s  reality-
aligned/fantasy  distinction.  Multimodal  integration  and
bistable  perception  correspond,  respectively,  to  constraint
field  navigation  and  attractor  switching,  with  the  latter
being a standard interpretation in existing neuroscience.

These correspondences are not independent validation. They are
post-hoc  structural  analogies.  Their  value  lies  in  the
testable hypotheses they generate, not in the confirmation
they  appear  to  provide.  The  framework  remains  a  research
program  in  its  early  stages,  and  this  mapping  is  a
contribution  to  its  ongoing  development.

References

Amari,  S.  (1977).  Dynamics  of  pattern  formation  in
lateral-inhibition  type  neural  fields.  Biological
Cybernetics, 27(2), 77-87.
Chen, Y., Zhang, L., Chen, H., Sun, X., & Peng, J.
(2024). Synaptic ring attractor: A unified framework for
attractor  dynamics  and  multiple  cues
integration.  Heliyon,  10,  e35458.
Deco, G., & Rolls, E. T. (2006). Decision-making and
Weber’s  law:  a  neurophysiological  model.  European
Journal of Neuroscience, 24(3), 901-916.



Galida, R. (2026a). Persistence Under Perturbation: The
Eternal  Skeleton  and  the  Transient  Dance.  Fantasy
Attractor.
Moreno-Bote, R., Rinzel, J., & Rubin, N. (2007). Noise-
induced alternations in an attractor network model of
perceptual  bistability.  Journal  of  Neurophysiology,
98(3), 1125-1139.
Skaggs,  W.  E.,  Knierim,  J.  J.,  Kudrimoti,  H.  S.,  &
McNaughton, B. L. (1995). A model of the neural basis of
the  rat’s  sense  of  direction.  Advances  in  Neural
Information  Processing  Systems,  7,  173-180.
Zhang, K. (1996). Representation of spatial orientation
by the intrinsic dynamics of the head-direction cell
ensemble:  a  theory.  Journal  of  Neuroscience,  16(6),
2112-2126.

 “The  framework’s  consistency  with  established  nonlinear
dynamics has been explored elsewhere. For a tracing of its
structural  correspondences  with  the  foundational  work  of
Ruelle,  Takens,  and  Prigogine,  see  Galida
(2026b).”https://people.math.harvard.edu/~knill/teaching/mathe
320_2014/blog/RuelleIntelligencer.pdf

“see  also”
https://jamestobinphd.com/the-psychology-of-attractor-states/

From  Strange  Attractors  to
the  Attractor  Framework:

https://people.math.harvard.edu/~knill/teaching/mathe320_2014/blog/RuelleIntelligencer.pdf
https://people.math.harvard.edu/~knill/teaching/mathe320_2014/blog/RuelleIntelligencer.pdf
https://jamestobinphd.com/the-psychology-of-attractor-states/
https://fantasyattractor.com/from-strange-attractors-to-the-attractor-framework-structural-correspondences-and-conceptual-extensions/
https://fantasyattractor.com/from-strange-attractors-to-the-attractor-framework-structural-correspondences-and-conceptual-extensions/


Structural  Correspondences
and Conceptual Extensions
Robert Galida
Independent Researcher
June 2026
fantasyattractor.com

Abstract
The attractor framework is a unified naturalistic ontology
grounded in the principle that persistence under perturbation
is  the  fundamental  mark  of  reality.  This  paper  traces
structural correspondences between the framework and two major
scientific achievements of the late twentieth century: the
mathematical theory of strange attractors developed by David
Ruelle  and  Floris  Takens,  and  the  thermodynamics  of
dissipative  structures  developed  by  Ilya  Prigogine.  The
framework developed its vocabulary and concepts independently
over several decades; the correspondences documented here are
offered  as  post-hoc  validation,  not  as  evidence  of
genealogical  descent.  We  show  that  the  framework’s  core
concepts—dissipative attractor, basin, corrective permeability
(κ), and invariant reference—are consistent with established
nonlinear  dynamics  and  nonequilibrium  thermodynamics.  The
fantasy  attractor—a  belief  system  with  low  corrective
permeability—is identified as a psychological analogue of the
strange  attractor,  governed  by  structurally  analogous  but
mechanistically distinct dynamics. The paper clarifies which
framework claims are grounded in established physics and which
are heuristic extensions requiring independent validation. The
framework is offered as a research program, not a completed
theory.
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1. Introduction: Independent Development,
Post-Hoc Validation
The  attractor  framework  (Galida,  2026a)  is  a  naturalistic
ontology  organized  around  a  single  diagnostic
principle: persistence under perturbation is the mark of the
real. It divides all persistent structures into conservative
persistence  structures  (the  eternal,  mindless,  invariant
skeleton)  and  dissipative  attractors  (temporary,  entropy-
exporting  systems  that  converge  toward  stable  basins).  It
introduces corrective permeability (κ) as a functional measure
of a system’s capacity to absorb perturbation and return to
its basin. It applies this vocabulary across physics, biology,
cognitive science, and social dynamics.

The  framework’s  concepts  were  developed  independently  over
several  decades,  through  a  combination  of  philosophical
inquiry, systems theory, and N=1 self-engineering experiments.
They did not derive from the traditions described below in a
genealogical  sense.  However,  the  structural  parallels  with
established  nonlinear  dynamics  and  nonequilibrium
thermodynamics  are  substantial.  Documenting  these  parallels
serves  three  purposes:  it  demonstrates  the  framework’s
consistency with well-validated physical theory; it identifies
where the framework extends beyond its precursors; and it
clarifies which claims are grounded in established science and
which  are  heuristic  extensions  requiring  independent
validation.

Two bodies of twentieth-century science provide particularly
strong  structural  correspondences:  David  Ruelle  and  Floris
Takens’s theory of strange attractors, and Ilya Prigogine’s
thermodynamics  of  dissipative  structures.  This  paper  maps
those  correspondences  and  identifies  the  points  where  the
framework diverges from or extends beyond its precursors.



2. Ruelle’s Strange Attractor: Structural
Correspondences
David Ruelle and Floris Takens proposed in 1971 that turbulent
fluid motion is governed by a new kind of mathematical object:
the  strange  attractor.  Ruelle’s  1980  paper  “Strange
Attractors” defined it with precision and became the canonical
introduction for a generation of scientists. Five features of
Ruelle’s  definition  correspond  to  core  concepts  of  the
attractor framework. These correspondences are structural, not
genealogical,  and  are  offered  as  a  demonstration  of
consistency  with  established  physics.

2.1 Attracting Set → Basin

Ruelle  defined  a  strange  attractor  as  a  bounded  set  A
contained in an open neighborhood U such that every trajectory
starting  in  U  eventually  converges  to  A  and  remains
arbitrarily close to it. In the attractor framework, this is
the basin: the region of state space toward which trajectories
converge and from which they resist displacement. Ruelle’s
quadrilateral ABCD for the Hénon attractor—within which all
subsequent  iterates  remain—is  precisely  a  basin  in  the
framework’s sense. The correspondence is straightforward and
exact.

2.2 Sensitive Dependence → Corrective Permeability

Ruelle  characterized  sensitive  dependence  on  initial
conditions by the exponential growth of small errors: d(Xₜ,
X’ₜ) ~ d(X₀, X’₀) · aᵗ, with a > 1 and characteristic exponent
λ  =  ln  a  (for  a  standard  textbook  treatment  of  Lyapunov
exponents and nonlinear dynamics, see Strogatz, 2018). Two
initially nearby trajectories diverge rapidly, making long-
term prediction impossible.



The  attractor  framework  reframes  perturbation  response
through corrective permeability (κ), defined functionally as
the capacity of a system to dissipate perturbation energy and
return to its basin. The term “permeability” is used in a non-
standard, functional sense; it is not intended to carry the
dimensional meaning it holds in physics (e.g., Darcy’s law,
where  permeability  has  units  of  area).  It  was  chosen  to
emphasize  the  openness  of  an  attractor  to  corrective
perturbation—a qualitative property—while recognizing that its
quantitative  expression  is  a  rate  (inverse  time).  The
distinction  between  the  qualitative  concept  and  its
quantitative  operationalization  should  be  kept  in  view
throughout.

κ and λ capture different aspects of dynamical resilience. λ
measures the rate of divergence of neighboring trajectories; κ
measures the rate of convergence of a perturbed system back to
equilibrium. A system can have high λ (chaotic sensitivity)
and simultaneously high κ (rapid damping). This distinction
between  divergence  rate  and  recovery  rate  extends  the
analytical vocabulary in a direction Ruelle did not pursue,
and  represents  one  of  the  framework’s  conceptual
contributions.

2.3 Dissipative Condition → Dissipative Attractor

Ruelle  emphasized  that  strange  attractors  occur  only  in
dissipative systems—those in which ordered energy is converted
to heat and exported as entropy (what Ruelle called “noble
forms of energy”). Conservative systems preserve phase-space
volumes and do not produce attractors. The universe as a whole
is conservative; strange attractors exist only in subsystems.

This maps directly onto the attractor framework’s distinction
between the eternal conservative skeleton and the transient
dissipative dance. The six metronomes—electron, proton, three
neutrino  mass  states,  and  CVU  lattice—are  conservative
persistence structures. They do not decay, export no entropy,



and are not attractors. Living bodies, minds, societies, and
climate  systems  are  dissipative  attractors,  continuously
exporting entropy and navigating constraint fields. Ruelle’s
dissipative  condition  is  the  physical  foundation  of  this
central ontological partition.

2.4 Discrete and Continuous Dynamics → The Two Metronomes

Ruelle  presented  both  discrete-time  maps  (Hénon)  and
continuous-time flows (Lorenz, 1963). In both cases, strange
attractors  emerge.  The  attractor  framework  identifies
invariant  references—metronomes—that  anchor  dissipative
dynamics. Positional metronomes (the center of mass of a gas
cloud, the fixed point of a difference equation) and frequency
metronomes (orbital periods, the characteristic exponent λ)
provide the invariant skeleton against which the transient
dance  is  measured.  Ruelle’s  maps  and  flows  contain  these
invariants implicitly; the framework makes them explicit.

2.5  Indecomposability  →  Unified  Attractor  (Partial
Correspondence)

Ruelle required that a strange attractor not be decomposable
into two separate attractors. This is a strong mathematical
condition.  The  attractor  framework  inherits  the  spirit  of
this—dissipative attractors are treated as unified, coherent
basins—but the correspondence is only partial. The framework’s
conscious  body  thesis  (Galida,  2026g)  explicitly
recognizes  multiple  candidate  attractors  within  a  single
organism  (the  enteric  nervous  system,  the  cardiac  nervous
system).  These  are  coupled  but  semi-autonomous  basins,  in
tension  with  Ruelle’s  indecomposability  condition.  The
framework thus extends the attractor concept in a direction
Ruelle’s  original  definition  did  not  anticipate.  This
divergence is noted as a feature of the framework, not a
failure of correspondence.



3.  Prigogine’s  Dissipative  Structures:
The Thermodynamic Parallel
While  Ruelle  provided  the  mathematical  prototype  of  the
strange attractor, Ilya Prigogine provided the thermodynamic
foundation  for  the  broader  class  of  dissipative  systems.
Prigogine’s  Nobel-winning  work  (Prigogine,  1980,  1984)
demonstrated that systems maintained far from thermodynamic
equilibrium spontaneously self-organize into coherent, ordered
structures—dissipative structures—that persist only as long as
they are sustained by energy and matter flows.

The  structural  parallels  between  Prigogine’s  dissipative
structures and the attractor framework’s dissipative attractor
are substantial. Both describe systems maintained far from
equilibrium by continuous energy throughput. Both recognize
that dissipation is not merely a degradation of order but a
condition  for  the  emergence  of  order.  Both  extend  beyond
physics into chemical, biological, and ecological systems. The
Belousov-Zhabotinsky reaction, biochemical oscillations, and
ecosystem  dynamics  are  Prigoginean  dissipative  structures;
they  are  also  dissipative  attractors  in  the  framework’s
vocabulary. Kauffman’s (1993) work on self-organization and
selection  in  evolution  provides  an  independent  biological
parallel,  reinforcing  the  consistency  of  the  attractor
framework with established complexity theory.

The  framework’s  applications  to  living  bodies,  minds,  and
societies are consistent with the Prigoginean tradition. This
consistency  was  recognized  retrospectively;  the  framework’s
concepts were not derived from Prigogine. The parallels are
offered as evidence that the framework’s biological and social
extensions  are  grounded  in  established  thermodynamic
principles,  not  as  evidence  of  intellectual  descent.



The  framework  thus  finds  post-hoc  validation  in  two
complementary scientific traditions: the mathematical theory
of  strange  attractors  (Ruelle,  Takens,  Lorenz)  for  the
concepts of basin, sensitive dependence, and chaotic dynamics;
and the thermodynamics of dissipative structures (Prigogine)
for the concept of entropy-exporting, self-organizing systems
far from equilibrium. Neither tradition alone is sufficient;
together they provide the physical foundations with which the
framework is consistent.

4.  The  Attractor  Framework:  Extensions
Beyond the Physical Prototypes
The  attractor  framework  extends  the  concepts  of  basin,
dissipation,  and  perturbation  response  beyond  physical  and
biological systems into cognitive and social domains. These
extensions are heuristic hypotheses, not established results.
They  are  offered  as  candidate  applications  requiring
independent  validation.

4.1 From Strange to Dissipative: A Broadened Scope

Ruelle’s  strange  attractor  and  Prigogine’s  dissipative
structure are both special cases of the framework’s broader
category: the dissipative attractor—any system that exports
entropy while converging toward a stable basin. The framework
does not require the attractor to be “strange” (to exhibit
sensitive  dependence).  Fixed-point  attractors,  periodic
attractors, and quasiperiodic attractors are all dissipative
attractors under this definition. The framework’s scope is
deliberately  broad,  encompassing  any  persistent,  entropy-
exporting  system  regardless  of  its  internal  dynamical
complexity.

4.2 The Fantasy Attractor: A Structural Analogy



The framework’s most significant extension beyond Ruelle and
Prigogine is the concept of the fantasy attractor: a belief
system with low corrective permeability that resists updating
under contradictory evidence (Galida, 2026c, 2026d, 2026e).
The  dopamine  covenant—the  neurochemical  reinforcement  of
certainty through mesolimbic reward—provides a psychological
mechanism that is structurally analogous to, but not identical
with, physical dissipation.

The analogy is as follows. A physical dissipative attractor
exports entropy via radiation or heat, returning to its basin
after perturbation. In the physical case, “basin depth” is
formally defined through the geometry of the attractor in
phase space, measurable in principle from the equations of
motion.  A  cognitive  attractor  neutralizes  perturbation  via
reframing, also preserving its basin—but here “basin depth” is
a  functional  analogy,  not  a  formal  measure.  Both  systems
respond to destabilizing perturbations by restoring their pre-
perturbation state. The analogy holds at the functional level.

However, the mechanisms differ in important respects. Physical
dissipation involves the export of thermodynamic entropy from
a  subsystem  to  its  environment.  Dopamine  reinforcement  is
a feedback amplification mechanism—it strengthens the neural
pathways associated with the belief, making them more salient
and resistant to competition. It does not export entropy in
the  thermodynamic  sense.  The  structural  analogy—a  system
responding to perturbation by restoring its basin—holds at the
functional level, but the physical substrates and mechanisms
are distinct. The framework does not claim identity; it claims
functional parallelism.

The assignment of κ ≈ 0 to fantasy attractors is qualitative
and provisional. Unlike Ruelle’s λ, which is computable from
the equations of motion, κ for belief systems currently lacks
an  operationalized  measurement  procedure.  The  framework’s
applications  to  political  and  religious  belief  systems
(Galida, 2026d, 2026e) are heuristic extensions, offered as



diagnostic  hypotheses.  Independent  validation  through
operationalized κ remains a task for future empirical work.

4.3 Candidate Applications Across Domains

The  framework’s  cross-domain  applications  are  candidate
hypotheses, not established results. Each requires independent
validation. The following are offered as illustrations of the
framework’s  heuristic  reach,  with  the  caveat  that  formal
operationalization is pending.

Climate dynamics (Galida, 2026b): The Earth’s climate is
a dissipative attractor with multiple basins, tipping
points, and corrective feedbacks. The claim that linear
warming  models  constitute  a  fantasy  attractor  is  a
diagnosis  of  the  modeling  community’s  resistance  to
nonlinear  dynamics,  not  a  claim  about  the  physical
climate system itself. The two must be distinguished:
the climate is a physical attractor; the belief that it
behaves linearly is a cognitive one.
Political ideology (Galida, 2026d): The κ ≈ 0 assignment
for the MAGA movement is a qualitative diagnostic based
on observable indicators (electoral loss response, legal
defeat response, internal dissent tolerance). It is not
a  measurement  in  Ruelle’s  sense.  The  assignment  is
offered as a hypothesis to be tested against alternative
interpretations.
Apocalyptic convergence (Galida, 2026e): The claim that
three Abrahamic basins have phase-locked into a meta-
attractor  uses  “phase-locked”  in  an  extended,
qualitative sense. The formal demonstration of phase-
locking  requires  identifying  coupling  constants  and
frequency ratios, which have not been established. The
claim  is  offered  as  a  structural  diagnosis,  not  a
dynamical proof.
Organ-level  consciousness  (Galida,  2026g):  The
identification  of  candidate  organ-level  minds  as



dissipative attractors applies the framework’s criteria
directly  to  biological  subsystems.  The  C.  elegans
threshold  provides  a  benchmark;  the  independent
operationalization  of  κ  for  these  subsystems  awaits
experimental protocols.

5. The Metronome: An Innovation Without
Direct Precedent
One concept in the attractor framework has no direct analogue
in either Ruelle or Prigogine: the metronome—the invariant
reference around which dissipative dynamics organize. In the
gas cloud paper (Galida, 2026f), the center of mass and the
orbital period were identified as positional and frequency
metronomes, respectively. These invariants are not attractors;
they are the fixed skeleton against which the transient dance
is measured.

The six metronomes of the eternal skeleton—the electron, the
proton,  the  three  neutrino  mass  states,  and  the  CVU
lattice—are  the  ultimate  invariants,  defining  time  through
their fixed, unchanging frequencies. Ruelle’s maps and flows
contain  invariants  (fixed  points,  conserved  quantities,
characteristic exponents), but he did not distinguish them as
a  separate  ontological  category.  Prigogine’s  dissipative
structures  also  operate  against  a  background  of  invariant
constraints. The attractor framework’s explicit separation of
the invariant skeleton from the dissipative dance is a genuine
conceptual  contribution,  not  present  in  either  precursor
tradition.



6.  Conclusion:  A  Coherent  Vocabulary,
Conditionally Applied
The attractor framework is structurally consistent with the
mathematical  physics  of  strange  attractors  and  the
thermodynamics  of  dissipative  structures.  Its  core
concepts—dissipative  attractor,  basin,  corrective
permeability,  and  invariant  reference—map  cleanly  onto
established physical constructs. Its extensions into cognitive
and social domains are heuristic hypotheses, not established
results.

The  framework  developed  its  vocabulary  independently.  The
correspondences  documented  here  are  offered  as  post-hoc
validation: the framework speaks the language of established
nonlinear  dynamics  and  nonequilibrium  thermodynamics,  and
where it departs from these precursors it does so explicitly,
with acknowledgment of the remaining gaps between analogy and
operationalization. Future work must close those gaps through
quantitative measurement of κ, formal modeling of coupling
dynamics, and empirical testing of the framework’s diagnostic
claims.

The  framework  is  offered  as  a  research  program,  not  a
completed  theory.
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Abstract
In 1954, Olds and Milner demonstrated that direct electrical
stimulation of the mesolimbic reward pathway could drive rats
to press a lever to the exclusion of all biological needs,
often until death. This paper argues that the Olds-Milner
lever  provides  the  neurochemical  prototype  for  a  fantasy
attractor—a  sealed,  low-corrective-permeability  (κ)  belief
system maintained by dopamine-driven reinforcement. While the
human  expression  of  such  attractors  involves  symbolic  and
narrative complexity, they appear to share a common neural
substrate with the Olds-Milner phenomenon, specifically the
dopamine-mediated suppression of the dorsolateral prefrontal
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cortex (dlPFC). Corrective permeability (κ) is defined here as
a multidimensional construct—behavioral (rate of belief update
under  disconfirmation),  neural  (dlPFC  engagement  during
counter-attitudinal  exposure),  and  cognitive  (metacognitive
awareness and reflective thinking capacity)—whose dimensions
are proposed as related but potentially partially dissociable
components of a common construct. The attractor framework is
the author’s own theoretical construct, and this paper uses it
to  propose  a  unified  conceptual  bridge  between  the
neuroscience  of  reward,  the  social  psychology  of  failed
prophecy, and the dynamics of rigid belief. It concludes that
corrective  permeability  is  not  a  fixed  trait  but  a
neurocognitive skill that can be cultivated, and that the
framework itself must remain open to disconfirmation.

1. Introduction: The Rat on the Lever
In a landmark 1954 experiment, James Olds and Peter Milner
implanted  electrodes  into  the  septal  nuclei  of  rats  and
connected  them  to  a  lever.  Each  press  delivered  a  brief
electrical jolt to the brain’s pleasure centers. The rats
pressed the lever at rates of up to 7,000 times per hour,
ignoring  food,  water,  and  their  own  young,  until  they
collapsed  from  exhaustion  or  died.  The  electrode  was  not
delivering  nutrition  or  safety;  it  was  delivering  direct,
unmediated reward via the mesolimbic dopamine pathway.

The canonical interpretation treats this experiment as a study
of addiction and motivation. I propose a different reading:
the rat on the lever is the purest behavioral demonstration of
a fantasy attractor—a sealed basin with near-zero corrective
permeability (κ ≈ 0), maintained by a neurochemical feedback
loop  that  has  no  mechanism  for  detecting  its  own  self-
destructiveness. The brain does not have a truth detector. It
has  a  reward  system.  Fantasy  attractors  exploit  this



architecture.

2.  The  Fantasy  Attractor:  A  Construct
Under Development
A  note  on  the  framework.  The  attractor  framework  is  a
theoretical construct developed by the present author (Galida,
2026a). It is not a community-validated model but a set of
proposed  concepts—including  corrective  permeability  (κ)  and
the  distinction  between  reality-aligned  and  fantasy
attractors—designed  for  diagnostic  application.  This  paper
deploys those concepts to connect the neuroscience of reward
with the psychology of belief persistence.

A fantasy attractor is a belief system with low corrective
permeability (κ). It resists updating when confronted with
contradictory evidence, reframes error signals to protect its
core narrative, and often seeks to colonize or destroy rival
basins.  A  reality  attractor,  in  contrast,  has  high  κ:  it
absorbs perturbation, updates its model, and deepens through
correction.

What  is  κ?  Corrective  permeability  is  a  multidimensional
construct. At the behavioral level, it denotes the rate at
which a belief system updates in response to disconfirming
evidence—observable  through  responses  to  prophetic  failure,
electoral loss, or scientific falsification. At the neural
level, it is hypothesized to correlate with dlPFC engagement
during  exposure  to  counter-attitudinal  information.  At  the
cognitive  level,  it  overlaps  with  metacognitive  awareness,
intellectual  humility,  and  reflective  thinking  capacity  as
measured by instruments such as the Cognitive Reflection Test
(Frederick, 2005). These three dimensions—behavioral, neural,
and  cognitive—are  proposed  as  related  but  potentially
partially dissociable components of a common construct, and



their formal integration into a validated measurement model is
deferred to future empirical work. For the present paper, κ
serves as a conceptual organizing device, not a metrically
precise quantity.

Corrective  permeability  has  a  neural  correlate.  The
dorsolateral  prefrontal  cortex  (dlPFC)  is  critical  for
deliberative  reasoning,  cognitive  flexibility,  and  the
integration of new information that contradicts prior beliefs.
When the dlPFC is suppressed—by stress, by dopamine-driven
reward anticipation, or by the sheer intensity of a sacred
value—the  updating  mechanism  is  partially  disengaged.  A
fantasy attractor, then, is not merely a cognitive error. It
is a neurochemical lock: a self-reinforcing basin maintained
by  the  dopamine-driven  reinforcement  of  certainty,  coupled
with the suppression of the apparatus that could correct it.

3.  The  Olds-Milner  Mechanism:  Dopamine
and Basin Sealing

3.1 The Experiment
Olds and Milner implanted bipolar electrodes in the septal
nuclei  of  rats.  The  stimulation  directly  activated  the
mesolimbic pathway, triggering dopamine release in the nucleus
accumbens.  The  rats  rapidly  learned  to  self-stimulate  and
would  cross  electrified  grids  to  reach  the  lever.  Their
behavior  displayed  a  pathological  focus:  all  competing
motivational  systems—hunger,  thirst,  social  bonding—were
overridden.

3.2 Wanting Without Liking
Subsequent neuroscience has refined our understanding of the
underlying processes. Berridge and Robinson’s “wanting/liking”
distinction  demonstrates  that  mesolimbic  dopamine



mediates  incentive  salience—the  compulsive  “wanting”  of  a
stimulus—rather  than  the  subjective  pleasure,  or  “liking,”
that accompanies it. This is a crucial precision: the Olds-
Milner rat may not be experiencing escalating pleasure. It may
be  in  a  state  of  chronic,  intense  craving,  driven  by  a
dopamine system that attributes supreme motivational value to
the lever.

Schultz  and  colleagues  established  that  phasic  dopamine
neurons encode a reward prediction error. They fire when an
unexpected  reward  is  received,  reinforcing  the  causal
association.  A  fantasy  attractor,  however,  often  does  not
deliver  a  single,  clear  falsifiable  prediction.  When  a
specific  prophecy  fails,  a  reframe  can  provide  a  new,
internally generated reward signal: the revised interpretation
itself constitutes a novel prediction whose acceptance by the
group triggers a prediction error, reinforcing the attractor
rather than collapsing it. The dopamine system thus does not
merely passively respond to external rewards; it can be co-
opted  by  internally  generated  narrative  rewards  that
perpetuate  the  basin.

3.3 The Lever as a Sealed Basin
Viewed through this lens, the rat’s behavior maps onto the
fantasy attractor concept with precision. The lever becomes
the basin’s strongest point of attraction, and the dopamine-
driven “wanting” compels action even as the animal’s body is
dying. The error signals of hunger and thirst are present, but
they cannot penetrate the basin. The dopamine loop overrides
them. The rat is not stupid; it is a perfectly functional
nervous  system  locked  in  a  sealed  attractor,  driven  by
“wanting” what will kill it.

3.4 From Rat to Human: A Shared Substrate
The human mesolimbic pathway is structurally and functionally
homologous to the rat’s. A human contemplating their election
as a member of a divine plan, a revolutionary vanguard, or an



infallible  political  movement  is  likely  engaging  the  same
dopamine-mediated “wanting” system. The apocalyptic believer
retrofitting a terrorist attack as “Messiah ben Yosef” is
pressing a lever. The certainty is the reward. What differs is
the complexity of the stimulus—the lever is decorated with
theology, ideology, and narrative. This symbolic layer is not
an epiphenomenon; it engages distinct cortical processes and
social  dynamics  that  add  causal  complexity.  The  human
attractor is not identical to the rat’s, but it appears to
share a crucial neurochemical substrate.

A  methodological  caveat.  Direct  neuroimaging  of  ordinary
belief rigidity remains limited. The available evidence comes
primarily  from  extreme  populations:  Hamid  et  al.  (2019)
studied  individuals  willing  to  fight  and  die  for  sacred
values,  and  Zhong  et  al.  (2017)  studied  patients  with
traumatic dlPFC lesions. These findings are suggestive rather
than definitive for ordinary belief formation. Generalization
from these studies to the broader population of believers
should  be  treated  as  a  hypothesis  requiring  further
validation,  not  an  established  finding.

4.  The  Dopamine  Covenant:  Certainty  as
Reward

4.1 The Brain’s Category Error
The brain evolved to use the feeling of certainty as a proxy
for adaptive knowledge because false beliefs about predators
were rapidly corrected. In the modern symbolic environment,
beliefs can persist for decades without encountering lethal
feedback. A person can be completely certain that the Mahdi
will return or that a lost election was stolen, and this
subjective certainty fires the same reward circuits that once
signaled a reliable food source. The brain cannot distinguish



between “this feels certain because it is true” and “this
feels  certain  because  the  mesolimbic  pathway  has  been
activated  ten  thousand  times.”

4.2 Persistence and Collapse After Disconfirmation
Festinger, Riecken, and Schachter’s When Prophecy Fails (1956)
chronicled  a  doomsday  cult  that  reframed  a  failed  flood
prophecy as confirmation that their faith had saved the world.
Believers became more committed after the failure. This is the
basin  deepening.  Melton  (1985),  surveying  centuries  of
prophetic  failure  across  multiple  religious  traditions,
identified  the  same  structural  pattern:  prophecies  are
routinely spiritualized, recalibrated, or reframed as tests of
faith rather than abandoned.

However, a full analysis requires accounting for cases where
movements do collapse. The Millerites of 1844, who prepared
for Christ’s return on October 22, suffered a massive “Great
Disappointment”  when  Jesus  did  not  arrive.  The  movement
fragmented  severely;  many  members  left,  disillusioned.  Yet
from that collapse, new, more resilient sects—most notably the
Seventh-day Adventists—emerged with a reframed theology. This
pattern  is  theoretically  instructive:  collapse  of  one
attractor  basin  can  seed  a  successor,  potentially  more
resilient, basin. The attractor dynamic does not necessarily
terminate; it can migrate, with the reframe functioning as the
bridge  from  the  old  basin  to  the  new.  What  predicts
persistence  versus  collapse  versus  successor-formation?
Variables  likely  include  the  depth  of  a  group’s  social
embeddedness, the availability of a face-saving reframe, and
the  relative  costs  of  exit.  Engaging  this  complexity
strengthens  the  argument:  a  fantasy  attractor  is  not  an
indestructible monolith; it is a dynamical system that can
either  deepen,  shatter,  or  reorganize  under  perturbation,
depending on its structure. The reframing response is common
but not universal.



5.  Implications  for  the  Attractor
Framework

5.1 Cognitive Arguments Alone Are Insufficient
A fantasy attractor cannot be reliably dislodged by evidence
alone because the apparatus for processing corrective evidence
(the dlPFC) is often suppressed. This does not mean persuasion
is impossible; it means that conditions that reduce threat and
re-engage  prefrontal  function  must  precede  evidential
argument.

5.2  The  Dopamine  Covenant  Explains  Apocalyptic
Intensity
Apocalyptic belief is an especially potent fantasy attractor
because its reward structure is maximal: the believer is not
merely right about a fact; they are a participant in the final
act of cosmic history. The dopamine “wanting” is directed
toward a future of ultimate vindication, making the attractor
deeply resistant to correction.

An  open  question:  κ  at  the  level  of  belief  content  vs.
attractor  dynamics.  The  successor  basin  phenomenon—where
collapse  of  one  fantasy  attractor  seeds  another—raises  a
theoretically important distinction. An individual or group
that  abandons  a  failed  prophecy  and  adopts  a  reframed
successor belief may exhibit high κ in the narrow sense (they
updated their specific beliefs in response to disconfirmation)
while remaining within a fantasy attractor at the structural
level. This suggests that κ may need to be measured not only
at the level of specific belief content but also at the level
of the attractor dynamic itself: does the system’s underlying
relationship to disconfirmation change, or merely the content
of the beliefs it protects? A high-κ move from one low-κ basin



to another is still low-κ at the systemic level. Resolving
this  distinction—between  content-level  and  structure-level
corrective permeability—is a priority for future theoretical
and empirical work within the attractor framework.

5.3  Corrective  Permeability  Is  a  Trainable
Practice
The  dlPFC  can  be  strengthened.  The  capacity  for  analytic
reasoning is not a fixed trait. Interventions that promote
critical  reflection  have  been  shown  to  influence  belief
formation  and  flexibility.  Gervais  and  Norenzayan  (2012)
demonstrated  that  inducing  analytic  thinking  can  reduce
religious belief, though subsequent meta-analyses have found
more modest and conditional effect sizes in replications. This
suggests a genuine but likely small-to-moderate link between
cognitive style and belief flexibility. More broadly, dual-
process theories in cognitive psychology hold that Type 2
(reflective)  processing  can  override  Type  1  (intuitive)
responses  when  prompted  (Evans  &  Stanovich,  2013).  The
Cognitive  Reflection  Test  (CRT;  Frederick,  2005)  has  been
shown to predict resistance to intuitive but false beliefs
across  multiple  domains,  providing  a  plausible  measurement
anchor for the cognitive dimension of κ.

The  evidence  base  for  specific  interventions  varies.
Mindfulness meditation has been shown to increase prefrontal
activity and reduce amygdala reactivity (Hölzel et al., 2011),
providing a well-documented neural pathway for enhancing κ.
Cognitive  behavioral  therapy  (CBT)  has  strong  empirical
support for modifying specific maladaptive beliefs in clinical
populations, though its effects on general belief flexibility
outside  clinical  contexts  are  less  thoroughly  established.
Structured debate in low-threat contexts is a plausible but
less-tested intervention; its theoretical rationale is strong,
but direct empirical support for its effect on corrective
permeability is limited. The simple daily question, “Did I
update any belief yesterday?”, is a practical heuristic for



engaging the correction apparatus, derived from the framework
itself rather than independent empirical validation.

5.4 The Framework Must Guard Its Own κ
A framework that diagnoses sealed basins must itself remain
open to correction. The attractor framework’s falsifiability
conditions are its own dlPFC engagement.

6. Conclusion
The Olds-Milner experiment is more than a landmark in the
history  of  neuroscience.  It  provides  the  neurochemical
prototype for the fantasy attractor. The rat pressing the
lever until death, driven by a hijacked dopamine system that
privileges  “wanting”  over  survival,  maps  onto  the  human
believer  pressing  the  lever  of  certainty,  prophecy,  or
ideological capture. In both cases, a sealed basin overrides
biological  and  cognitive  self-correction,  creating  a  self-
reinforcing cycle that can persist even in the face of lethal
consequences. This is not merely a metaphor; evidence suggests
a  genuine  shared  neurochemical  susceptibility,  though  its
precise extent awaits direct empirical characterization.

The brain does not have a truth detector; it has a reward
system. Certainty is not evidence of truth; it is evidence of
dopamine. The most reliable alternative to the lever is a
deliberately cultivated corrective permeability—a practice of
engaging the neural machinery of doubt and reason, asking
daily the question the rat never could: Am I pressing a lever
right now?
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