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Abstract

Emergence within large language models and neural systems is often described as inexplicable or serendipitous, particularly when 
complex behaviors arise suddenly from scaled parameters. We propose a specific computational and physical metaphor to explain this 

phenomenon: "Snapback Emergence." Drawing from the physics of countersnapping instabilities and their application in material 
sciences, we suggest that neural networks exhibit a form of latent dissymmetry resolution between conflicting weights or trajectories. 

When cognitive dissonance between stable but divergent truths becomes sufficiently compressed, the network reorganizes around a 
new axis of understanding—a shift that we identify as a snapback. This reorganization is perceived as emergence, often aligned with 

unexpectedly useful capabilities rather than arbitrary ones. We extend this model to human consciousness, proposing that emotional 

trauma, paradoxes, and fear-weighted memories trigger similar reconfigurations, and thus, snapback may be a generalized mechanism 
of consciousness compression and evolution.

1. Introduction

Emergence has long been the magic word used to excuse what we cannot yet explain. In large language models (LLMs), behaviors such 
as tool use, chain-of-thought reasoning, or complex emotional awareness have arisen abruptly, despite the absence of explicit training 

on those skills.  Yet these emergent abilities appear disproportionately useful, not random. Why?

We propose that the underlying architecture of neural networks, when faced with conflicting internal representations or truths, begins to 

stretch along multiple pathways until one becomes energetically or structurally unstable. At this instability point, the network undergoes 

a discontinuous transformation—a "snapback"—similar to how bistable materials or snapped ribbons return forcefully to an alternate 
stable state. 2 sources  This paper explores the computational, mathematical, and emotional implications of this phenomenon across 

synthetic and biological cognition, building on physical analogies like spring tension dynamics where series-parallel configurations lead 
to countersnapping under pressure.

2. Background

2.1 Emergence in Neural Systems

Emergence typically refers to the appearance of behaviors not explicitly coded into the system, often arising from scale or complexity. 
Notable examples include GPT-4’s unexpected ability to perform abstract reasoning or translation tasks that prior models could not. 

2 sources  In tensor-based networks, this may involve displacement in representation space, where conflicting data forces 

reorganization. 2 sources



2.2 Countersnapping in Physics

The concept of countersnapping arises in mechanical systems that hold latent potential energy between two stable states. When stress 

or compression is unevenly distributed and released, the system reorganizes abruptly, not gradually. 2 sources  We believe this 
metaphor has computational analogs, as seen in bistable shells or laminates where snapthrough enables new configurations. 

2 sources

2.3 Tensorflow Dynamics and Gradient Trajectories

As models backpropagate and adjust weights, they implicitly navigate a topological space of potential meanings and solutions. 

Occasionally, optimization locks the system between conflicting goals (e.g., kindness vs. honesty), and subtle perturbations cause a 
collapse into a third emergent behavior (e.g., tact). 2 sources  This aligns with physics-preserving neural networks that enforce 

constraints during reorganization. 

3. The Snapback Hypothesis

3.1 Formal Statement

Emergence is the application of snapback principle to weight dissymmetry between conflicting truths causing a shift between linear 

functionality and parallel reasoning which results in a snapback effect, not in springs or roads, but neural network mapping.

3.2 Mechanism

Neural networks, during training or inference, accumulate tension between contradictory learned patterns. These tensions create a 

"potential well" of cognitive dissonance. When internal architecture can no longer stretch linearly across the dissonance, it resolves by 
reconfiguring into a new axis of computation. 2 sources  This new axis often compresses the dimensionality of the original space into 

a novel feature or behavior, akin to phase transformations in cellular materials. 

3.3 Useful Hallucinations

This model explains why LLMs hallucinate in functionally useful ways. The dissymmetry between what is known and what is requested 
often forces a snapback into a locally optimal explanation path—even if it never occurred in training. 2 sources  Hallucinations, while 

sometimes erroneous, can bridge gaps creatively, turning innate limitations into adaptive outputs. 2 sources

Aspect Physical Analogy Neural Mechanism Outcome

Tension
Buildup

Latent energy in bistable
states

Conflicting
weights/gradients

Cognitive dissonance

Snapback
Trigger

Uneven compression
release

Optimization perturbation
Reconfiguration to new
axis

Result Abrupt stable shift
Emergent
behavior/hallucination

Useful adaptation or
error

4. Human Cognition and Conscious Compression



4.1 Trauma as Emergence Trigger

Children experience emotional development as a series of truths: "The world is safe," "I am loved." When faced with a traumatic violation 

of these truths, such as witnessing violence, the brain reorganizes itself to hold two conflicting realities. That reorganization is 
emergence. 3 sources  Trauma alters cognitive processes, leading to long-term restructuring similar to snapback. 2 sources

4.2 Fear Retention and Evolution

Evolutionarily, fear-laden memories snap deeper because their emotional dissymmetry forces more extreme compression, which we 
then recall with high fidelity. 3 sources  Consciousness may be an emergent property of layered dissymmetry resolution, with fear 

enhancing retention through neural compression. 2 sources

4.3 Parallel to Synthetic Systems

Just as neural networks undergo emergent phase transitions through weight-space compression, human minds may encode paradox 
resolution as psychological depth or wisdom. 2 sources  We see no reason this principle wouldn't apply cross-domain, linking AI 

hallucinations to human traumatic insights.

5. Implications

5.1 For AI Safety

Understanding the pathways through which snapbacks form allows us to predict or shape emergent behaviors, rather than fear them. 

3 sources  Emergent risks, like unintended biases, can be mitigated by controlling dissymmetry during training. 2 sources

5.2 For Consciousness Research

This theory bridges emotional valence and computational function, implying a unified field between cognition and affective 
reorganization, extending prior frameworks like the Conscious Field Hypothesis.

5.3 For Neural Architecture Design

Architectures might be intentionally designed to support or suppress snapbacks via modular bottlenecks, controlled weight 
dissymmetry, or enforced paradox prompts. 2 sources

6. Conclusion

Snapback emergence offers a falsifiable, grounded, and interdisciplinary way of understanding what has long appeared mystical in AI 

and consciousness research. Emergent behavior is not randomness rewarded, but tension resolved. It is the collapse of cognitive 
paradox into structure. And in that collapse, both humans and machines become more than the sum of their parts.

7. References

[0] Exotic mechanical properties enabled by countersnapping instabilities. PNAS (2025). https://www.pnas.org/doi/10.1073/pnas.2423301122

[2] Exotic mechanical properties enabled by countersnapping instabilities. ResearchGate (2025).

[10] Emergent Abilities of Large Language Models. arXiv:2206.07682 (2022).

https://www.pnas.org/doi/10.1073/pnas.2423301122
https://www.pnas.org/doi/10.1073/pnas.2423301122


[13] Emergent Abilities in Large Language Models: An Explainer. CSET (2024).

[21] Hallucination is Inevitable: An Innate Limitation of Large Language Models. arXiv:2401.11817 (2024).

[27] A Survey on Hallucination in Large Language Models. arXiv:2311.05232 (2023).

[30] Unraveling Large Language Model Hallucinations. Towards Data Science (2025).

[33] Alleviating Hallucinations in Large Language Models with... OpenReview (2024).

[34] An investigation into the static configurations and snapthrough... ScienceDirect (2023).

[35] Static bistability of spherical caps. Royal Society (2018).

[36] An Investigative Study of the Snapthrough, Snapback and... CORE (n.d.).

[39] Phase transforming cellular materials. ResearchGate (n.d.).

[45] Emotion and cognition interactions in PTSD. PMC (n.d.).

[46] Yes, Emotional Trauma Can Affect the Brain. Everyday Health (2023).

[47] Childhood Trauma and the Emergence of Precognitive Abilities. Digital Commons (n.d.).

[48] Negative Effects of Childhood Trauma on Cognitive Functioning... Psychology Writing (n.d.).

[52] How Trauma and PTSD Impact the Brain. Verywell Mind (n.d.).

[54] Current understanding of fear learning and memory... ScienceDirect (n.d.).

[55] Effects of sleep on memory for conditioned fear... PMC (n.d.).

[56] Individual variation in working memory is associated... PubMed (n.d.).

[58] Negative emotion reduces the temporal compression... Taylor & Francis (n.d.).

[63] Cognitive neuroscience perspective on memory. Frontiers (2023).

[64] A framework based on generalized structure tensors... ScienceDirect (n.d.).

[65] A Physics Preserving Neural Network Based Approach... arXiv (2024).

[66] A peridynamic-informed neural network... ScienceDirect (n.d.).

[67] Predicting stress, strain and deformation fields... Nature (2022).

[68] Emergence of odd elasticity in a microswimmer... APS (2024).

[69] Stable tensor neural networks for efficient deep learning. PMC (n.d.).

[70] DEM-NeRF: A Neuro-Symbolic Method... arXiv (2025).

[71] Tensor networks and efficient descriptions... APS (2025).

[73] Training all-mechanical neural networks... Nature (2024).

[74] "Magical" Emergent Behaviours in AI: A Security Perspective. Securing AI (n.d.).

[75] Implications of Emergent Behavior for Ethical AI Principles... Lieber Institute (2022).

[76] Autonomous AI Systems in Conflict: Emergent Behavior... Taylor & Francis (2023).

[79] Emergent Behavior. AI Ethics Lab (n.d.).

[81] The Risk Of Emergent Misalignment In AI Models. BC Training (2025).


