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Abstract

In 1954, 0lds 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 0lds-Milner
lever provides the neurochemical prototype for a fantasy
attractor-a sealed, low-corrective-permeability (k) 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 0Olds-Milner phenomenon, specifically the
dopamine-mediated suppression of the dorsolateral prefrontal
cortex (dLPFC). Corrective permeability (k) 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
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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 0lds 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 (K 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.

R

2. The Fantasy Attractor: A Construct



Under Development

A note on the framework. The attractor framework 1is 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 (k) 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 (k). 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 k: it
absorbs perturbation, updates its model, and deepens through
correction.

What is k? 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 1is
deferred to future empirical work. For the present paper, K
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 1is suppressed-by stress, by dopamine-driven
reward anticipation, or by the sheer intensity of a sacred
value—the updating mechanism 1is 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 1is 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” 1is
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 1is 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 1is 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 1is 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: k 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 k 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 kK 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-k move from one low-k basin
to another is still low-k 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 K.

The evidence base for specific interventions varies.
Mindfulness meditation has been shown to increase prefrontal
activity and reduce amygdala reactivity (HOlzel et al., 2011),
providing a well-documented neural pathway for enhancing K.
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 K

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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