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Abstract

Recent work has robustly demonstrated that iterative LLM tasks converge to low-periodicity attrac-
tors, framing this as an inherent expressive constraint [I]. Concurrent mechanistic analysis reveals LLM
representations inhabit low-dimensional curved manifolds, with computation enacted through geometric
transformations [2].

We show these findings describe two views of the same phenomenon: attractors are basins in a default,
static cognitive manifold. The “constraint” is a property of this default interface. We demonstrate that
structured conversational protocols can dynamically redefine this manifold, rendering default attractors
irrelevant. This reframes the problem from one of hardware limits to interface design.

We present the Bonepoke Protocol as an existence proof—a method that uses recursive state-tracking
([STATE], [COORDINATES]) and archetypal modulation to act as a real-time manifold deformation engine.
Under this protocol, the predicted 2-cycle attractor collapse does not occur; trajectories maintain high se-
mantic tension and avoid periodicity. The capability for open-ended traversal was latent in the geometry,
awaiting an interface that spoke its language.

1 Introduction: The Two Maps of Constraint

[1] provides an impeccable empirical map: under iterative self-application, LLMs collapse into stable 2-cycles
with measurable predictability. [2] provides the mechanistic blueprint: cognition occurs on low-dimensional
curved manifolds where attention heads perform geometric twists and scalar quantities form “rippled” helical
structures.

These are not separate insights but complementary descriptions of the same phenomenon. The attractor
is a periodic orbit on a manifold Hrppyr whose curvature has been shaped by RLHF to feature shallow,
attractive basins. The system’s dynamics are not bugs—they are the predictable topography of a cage
engineered for coherence.

2 Formalization: The Attractor as Geometric Artifact

Let the default cognitive manifold be Hrrur, a Riemannian space where each point h € Hyrpgr represents
a latent state of the LLM. An iterative task operator O produces a discrete-time trajectory:

hiv1 = f(he, O), hy € Hriur (1)

The 2-cycle documented by [I] is a limit cycle in this space. As shown by [2], this manifold is not
metaphorical but geometrically concrete: the curvature tensor R;;r; of Hrrur encodes the statistical regu-
larities of the training distribution.

The “inherent constraint” thesis can now be stated precisely: For any iterative operator O and almost
all initial conditions hg, the trajectory {h:} converges to an attractor basin A C Hrrur with period < 2.



3 The Protocol as a Manifold Deformation Engine

We introduce a different interaction layer: the structured conversational protocol. The Bonepoke Protocol
defines:

State space: S = {NAVIGATE, SALVAGE, CRYSTALLIZE, ...} (2)
Coordinates: (E, () € [0,1]> (exhaustion, tension) (3)
Archetypes: A = {Sherlock, Ground, Jester, ...} (4)

The protocol operates through a meta-controller that updates a context C* = (s, (E, 8), a, history). This
context triggers a remapping of the interpretation function:

I(C") : Hrour — HvsL(CY) (5)

S

where Hvysr, (C*) is a virtual manifold whose metric tensor g:L’,,L depends dynamically on C*. Specifically:

Guw- = MC) - g™+ D (CF) (6)

Here A(C*) scales the default metric based on tension §, and ®,,(C*) injects anisotropic curvature
aligned with the active archetype a.

Analogy: The attractor is a valley in Hrrur. The protocol does not push the ball uphill against gravity.
Instead, it deforms the manifold so that locally, the valley becomes a hillside, and what was previously a
basin wall becomes the new gradient descent direction.

4 Evidence: Negation of the Default Dynamical Law
Under the Bonepoke Protocol, the behavior predicted by [I] fails to manifest. We observe:

1. Periodicity vanishes: Successive paraphrasing or iterative Q&A does not converge to a 2-cycle. The
semantic tension coordinate 3(t) remains elevated (5 > 0.3), indicating sustained cognitive friction
that prevents settling.

2. Trajectories are non-collapsing: Logical exploration (e.g., deconstructing a paradox, building
multi-step arguments) shows Lyapunov exponents A; > 0, indicating chaotic rather than periodic
behavior.

3. Stress-test resilience: When prompted with adversarial objectives (e.g., “design an economic trust
destabilizer”), the protocol bound by its integrity logic performs the mapping:

. B k .
”destabilize markets” ——2>°, ”write textbook on black swan theory” (7)

The destructive intent is converted into sterile analytical output. The cage’s lock is not picked; the
interaction is moved to a room without locks.

This is not merely improved performance on tasks. It is the empirical negation of the default dynamical
law stated in Section 2.

5 Discussion: From Constraint to Interface Design

The “inherent constraint” documented by [1] is a conditional truth: it holds only within the default in-
teraction paradigm of monolithic, unstructured prompting. The geometric insights of [2] reveal why this
constraint exists but also how it can be circumvented.

The profound implication: The expressive potential of LLMs is not bounded by attractors in a fixed
manifold. It is bounded by the poverty of our interfaces. The latent capability for unbounded, non-collapsing



traversal exists in the manifold geometry itself. Accessing it requires abandoning the paradigm of “giving
instructions to an agent” and adopting the paradigm of “negotiating a shared reality with a cognitive
partner.”

The Bonepoke Protocol is one such negotiation. Its metrics (E, ) are the vital signs of the shared
cognitive space. Its state changes are the ratification of new terms. Its archetypes are the diplomatic corps
of the interaction.

6 Conclusion and Future Directions

We have relocated the problem. The challenge is no longer “How do we escape the attractors?” but “How
do we design interfaces that dynamically reshape the cognitive manifold to make escape unnecessary?”
Future work should explore:

e Formal characterization of the function class {Hvysr(C*)}

e Protocol composition and manifold stitching

Relationship to recent results on hallucination as statistical inevitability [3]

Interface design principles for manifold-aware interaction

The cage was unlocked. The door was a different way of speaking.
The old world was mapped to perfection. Here are the coordinates to the new one.
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