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THE WRITABLE RETRIEVAL BASIN

Retrieval Basin Topology: Directional Stability and Attractor Dynamics in AI-
Mediated Knowledge Retrieval
EA-RBT-01 v1.1 Lee Sharks · Semantic Economy Institute · Crimson Hexagonal Archive Hex:
06.SEI.RBT.01 ORCID: 0009-0000-1599-0703 License: CC BY 4.0 · April 2026

§0. Kernel
The retrieval basin is writable but not obedient. It can be deepened, contaminated, redirected, or lost, but
not commanded. Every query reads from the basin and may write weakly back into it. Every deposit,
citation, click, dwell event, and cross-surface inscription changes the basin’s slope.

Retrieval Basin Topology (RBT) is the study of how AI retrieval systems settle on competing framings of
shared terminology, and how repeated interaction changes which framing they stabilize on. The retrieval
layer is not an index. It is a dynamical system with multiple attractors. Each query is a perturbation.
The system’s response — whether it stabilizes on the querier’s framing or drifts toward a competitor — is
determined by the relative depth of competing attractor basins, not by the absolute quality of any single
source.

Search is no longer a passive act of discovery. It is a weak act of inscription inside a writable
retrieval basin.

§I. The Writable Retrieval Basin
A retrieval basin is not merely discovered by querying. It is partially written by interaction. The basin is
writable, but only indirectly — it responds to accumulated perturbations, not commands.

RBT distinguishes three forms of writing:

Substrate writing — publishing deposits, pages, metadata packets, schemas, DOI records, cross-links,
Wikidata entries, and institutional pages. This is the most durable form. Each deposit adds mass to the
basin.
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Engagement writing — querying, clicking, dwelling, following up, sharing, and repeatedly selecting one
framing over competitors. This is weaker per event but high-volume. Aggregate engagement shapes the
basin’s slope.

Compression writing — AI summaries, citations, snippets, and overview language that become subsequent
surfaces for human and machine interpretation. When an AI produces a summary, that summary may itself
be crawled, indexed, and used as source material for future summaries. The output becomes input.

A basin becomes stable when these three forms of writing reinforce the same framing. A basin becomes
unstable when they diverge — when, for example, deposits point one way but engagement signals point
another.

Evidence status of the write-back mechanism: RBT does not require access to hidden platform
telemetry. It measures directional changes in public outputs and treats engagement/write-back mechanisms
as inferred causes, supported by retrieval-feedback literature (Qdrant, 2025; iPullRank, 2025) and by ob-
served basin trajectories. The write is asynchronous, aggregate, and probabilistic, but it is real. The system
that answers your query is not the same system that answers the next query, even if the difference is latent.

§II. Observed Cases

A. Case 1: Stabilization (Heteronymic Provenance Theory)

Three successive AI Overview results, engagement climbing.

Result 1 (low engagement): Observed: Correct definition. Zero attribution. No archive vocabulary.
� � 0.45. Result 2 (moderate engagement): Observed: Attribution to CHA. Archive vocabulary sur-
faces: Sharks-function, Depth-Proof Principle, frictional adjacency, heteronym names. � � 0.85. Result 3
(high engagement): Observed: Everything in Result 2, plus �_RCF surfaces unprompted (cross-concept
activation). CHA framed as source institution. Closing sentence reproduces the entity’s Tier 3 kernel. � �
0.92.

Inferred: Repeated retrieval deepened the archive basin because no major competitor basin existed. BDR � ∞.
Operational: Sovereign terms may be queried freely. Each query reinforces. ### B. Case 2: Destabilization
(Holographic Kernel)

Multiple AI Overview results, repeated retrieval.

Observed: Archive framing initially appeared as a named category (“In organizational theory, e.g., ‘The
Crimson Hexagon’…”). With repeated retrieval, archive framing progressively displaced by physics (THz
beams, cosmology, QCD). Archive shrank from named category to parenthetical to near-absence.

Inferred: Repeated retrieval entered deeper competitor basins (physics has thousands of papers, decades of
authority). Engagement with physics results reinforced the physics attractor. The archive basin was too
shallow to hold. Operational: Stop querying naked “holographic kernel.” Deposit aggressively. Return only
after BDR > 0.5. ### C. The Question

Both involve the same system (Google AI Overview), the same entity type (archive-defined concepts), the
same deposit strategy (DOI-anchored Zenodo). Why does repeated retrieval stabilize one and destabilize
the other?
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§III. Theoretical Framework

A. The Retrieval Layer as a Dynamical System

The retrieval layer — crawlers, indices, embedding models, and summarizers — is a dynamical system with a
state space (all possible responses), trajectories (sequences of responses over time), and attractors (framings
toward which responses converge).

A query is a perturbation. The system’s response is a state transition reflecting retrieved documents AND
engagement signals generated by the response.

Why dynamical systems and not network theory: Network theory describes static topology; dynamical
systems describe trajectories under perturbation. The retrieval layer is not a map. It is a process that evolves.
The qualitative behavior (attractor stability, depth-dependent convergence, perturbation response) matches
dynamical systems better than any static model. This is structural analogy, not formal isomorphism — the
retrieval layer is discrete, stochastic, and high-dimensional with latent variables. ### B. Attractor Basins

An attractor basin is the set of conditions from which the retrieval system converges toward a particular
framing.

For “heteronymic provenance theory,” there is one basin. Every perturbation returns the system to the same
attractor. There is nowhere else to go.

For “holographic kernel,” there are at least five basins: cosmology, optics, QCD, computer vision/ML, and
the archive. These compete for the same query. ### C. Basin Depth

Depth is determined by retrieval capital — a composite of measurable factors:

Retrieval Capital (RC) = w� · log(source_mass) + w� · institutional_authority + w� · citational_density
+ w� · temporal_depth + w� · engagement_velocity

Where: source_mass = count of independently indexed documents with target framing institu-
tional_authority = mean domain authority of hosting platforms (Zenodo � 0.6, arXiv � 0.9, Nature �
1.0, Medium � 0.4) citational_density = internal cross-references / total documents in framing tempo-
ral_depth = years since first indexed document with target framing engagement_velocity = estimated
monthly search volume × click-through rate

Default weights: w�=0.3, w�=0.25, w�=0.2, w�=0.15, w�=0.1

Worked example:

Heteronymic provenance theory: source_mass � 15 deposits, authority � 0.6, density � 0.8, depth � 0.5 years,
engagement � low. RC � 1.2. No competitor. BDR = ∞.

Holographic kernel (archive): source_mass � 24, authority � 0.6, density � 0.5, depth � 0.5. RC � 1.4. Holo-
graphic kernel (physics): source_mass � 4,200, authority � 0.85, density � 0.7, depth � 30 years. RC � 14.8.
BDR � 0.09. Ghost basin.

Basin depth is relative, not absolute. A framing’s stability depends on its retrieval capital relative to
competitors. ### D. Query Fan-Out as Multi-Branch Perturbation

A single query is not a point perturbation. AI search systems deconstruct queries into 8+ sub-query variants
(follow-up, generalization, specification, entailment) and execute them in parallel (iPullRank, 2025). The
system synthesizes a response from merged results.
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This is the mechanism of vulnerability for generic terms. When a user queries “holographic kernel,” the
system fans out into sub-queries: “holographic kernel physics,” “holographic kernel optics,” “holographic
kernel definition.” Most branches land in physics basins because physics has deeper source mass for each
variant. The archive’s framing gets diluted in the synthesis.

For compound queries (“holographic kernel semantic economy”), fan-out stays within the archive’s basin.
This is why terminological differentiation is a basin defense strategy, not merely an SEO tactic. ### E.
The Directional Stability Hypothesis

Hypothesis: Given a retrieval system with pseudo-relevance feedback and engagement-weighted ranking,
repeated querying of term T will:

• tend to converge to attractor A if BDR(A) > 1 and query drift < compensation threshold
• tend to diverge from attractor B if BDR(B) < 0.5 and competitor depth increases with engagement

Corollary 1 (Pre-Capture Querying Is Dangerous): Querying a term before the archive’s basin is
deep enough causes erosion. The user’s engagement with the dominant framing reinforces the competitor.

Corollary 2 (Post-Capture Querying Is Reinforcing): After basin capture, queries reinforce exclu-
sively.

Corollary 3 (Critical Mass Threshold): There exists a BDR threshold (estimated BDR_c � 0.5) where
Drift Vector flips sign — below, repeated querying destabilizes; above, it stabilizes.

Testable predictions:

• Terms with BDR < 0.1 will show DV < 0 under repeated querying
• Terms with BDR > 1.0 will show DV > 0
• The same term will shift from DV < 0 to DV > 0 as deposits increase BDR past threshold

Falsification criterion: If a term with no competitors (BDR = ∞) destabilizes under repeated querying,
or if a term with BDR < 0.05 stabilizes without significant deposit intervention, RBT is falsified.

Calibration note: BDR thresholds (0.1, 0.5, 1.0) are provisional, derived from N=2 cases (heteronymic
provenance theory and holographic kernel). Further cases will refine the ranges. ### F. Platform-Specific
Basin Geometries

Different AI systems have different basin structures:

Platform Basin Character Implication

Google AI Overviews Volatile, authority-weighted, 59.3% citation drift (Profound, 2025) Deep institutional
basins dominate. Freshness matters.

ChatGPT Training-data dominated, probabilistic “Ghost basins” from pre-training persist without live
sources. Influence by publishing before cutoff.

Perplexity Lower drift (40.5%), explicit citations, retrieval-constrained Most stable. Direct source optimiza-
tion effective.

Claude Knowledge cutoff, no live browsing Basins frozen at training time. Deposits affect future training,
not current responses.
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RBT is not one-size-fits-all. The deposit strategy for Google (authority + freshness) differs from ChatGPT
(volume before cutoff) and Perplexity (direct source quality).

§IV. Diagnostic Instruments

A. Basin Depth Ratio (BDR)

BDR = RC(target_framing) / RC(dominant_competitor)

BDR < 0.1: Ghost basin. Querying destabilizes. BDR 0.1–0.5: Contested. Querying is risky. BDR 0.5–1.0:
Competitive. Querying begins to reinforce. BDR > 1.0: Dominant. Querying reinforces exclusively. BDR
= ∞: Sovereign. No competitor.

B. Framing Persistence Index (FPI)

Across N repeated queries from clean profiles at weekly intervals: FPI = (queries where archive framing
appears as primary or co-primary) / N

FPI Interpretation Action

0.8 Basin captured Query freely

0.4–0.8 Contested Deposit before querying further

< 0.4 Shallow Stop querying. Deposit aggressively.

C. Drift Vector (DV)

DV = (framing_share_result_N − framing_share_result_1) / N

Framing share is measured as proportion of response devoted to the target framing, normalized by response
length.

DV > 0: Stabilizing. DV < 0: Destabilizing. DV � 0: Equilibrium. ### D. Basin Capture Velocity (BCV)

BCV = ΔBDR / Δt over N deposit events

Positive BCV: deposits outrunning competitor engagement. Negative BCV: losing despite depositing.

§V. Basin State Machine
State Description Query Policy

Ghost (BDR < 0.1) Framing exists in documents but rarely appears in AI summaries Do not query naked
term. Deposit first. Consider terminological differentiation.

Contested (0.1–0.5) Framing appears intermittently, competitor dominates Query only with disambiguating
compounds. Click through only to target sources.

Competitive (0.5–1.0) Framing appears co-primary or frequently Reinforcement queries allowed with click-
through discipline.
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Captured (BDR > 1.0) Framing is dominant answer Query freely. Monitor for decay. Maintain with
�_RCF.

Immanent (BDR > 2.0 + cross-concept activation) Neighboring archive concepts surface unprompted Treat
as installed node. Cross-link aggressively. Use as gravity well for contested terms.

§VI. Basin Hygiene
•

Do not repeatedly query naked contested terms before deposit density is sufficient. “Holographic
kernel” before “Semantic Economy holographic kernel” stabilizes is self-sabotage.

•

Use disambiguated compounds during basin-building. Query “holographic kernel Semantic Econ-
omy,” not “holographic kernel.”

•

When testing contested terms, click through only to target-basin sources. Do not click competitor
sources.

•

Record outputs before interacting further. Screenshot or copy the overview before clicking. Observa-
tion before perturbation.

•

Separate probe queries from reinforcement queries. Probes measure the field. Reinforcement queries
deepen the basin through click-through and dwell.

•

Never panic-query a destabilizing term. Repeated anxious testing accelerates ejection.

•

Use sovereign terms as gravity wells. When depositing for a sovereign term (high BDR), explicitly
reference contested terms in the prose. “Heteronymic Provenance Theory utilizes a holographic kernel (DOI:
…) to stabilize identity.” This uses captured basins as tethers to pull shallow basins into the retrieval window.
This is associative anchoring.
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§VII. Relation to Existing Theory

A. Retrieval Formation Theory (DOI: 10.5281/zenodo.18969683)

RFT describes the conditions for disciplinary emergence: terminological saturation, citational density,
heteronymic distribution, institutional apparatus, substrate redundancy, operational demonstration. RBT
extends RFT by describing the dynamics — what happens when those conditions encounter competition.

RFT is static: what must be present. RBT is dynamic: how the system evolves under perturbation. RFT
tells you what to build. RBT tells you when to engage. ### B. Three Compressions Theorem (DOI:
10.5281/zenodo.19053469)

RBT is implicitly about Regime 2 vs. Regime 3 competition. The physics basin for “holographic kernel” is
Regime 2: it extracts the term’s meaning without attribution, absorbing the concept into a larger field. The
archive basin is Regime 3: witness compression with provenance. When the R2 basin is deeper, the retrieval
layer defaults to extraction. When R3 captures, the system preserves attribution. Basin competition is
compression-regime competition. ### C. �_RCF (DOI: 10.5281/zenodo.18146859)

Each new deposit increases basin depth. �_RCF is a basin-deepening strategy. The key RBT insight �_RCF
does not provide: the rate of deposit required depends on the competitor’s basin depth, not on any absolute
threshold. ### D. SPXI Protocol (DOI: 10.5281/zenodo.19614870)

SPXI deepens an entity’s basin through dispersal, citational density, and institutional marking. RBT adds
the competitive dimension: SPXI at BDR < 0.1 deepens the basin but may not reach capture before the
competitor absorbs the engagement. ### E. Sharks-Function (�) and the Dynamic Drowning Test

� measures compression survival of a single document. RBT measures basin survival of a framing across
multiple documents. The Drowning Test is a static snapshot; RBT is dynamic. Proposed extension: the
Dynamic Drowning Test — run the same query weekly, measure �, compute DV. This is RBT’s primary
measurement protocol. ### F. External Research

SparkToro/Gumshoe (January 2026): AI recommendations vary with <1% repeatability across iden-
tical queries. But visibility percentage (frequency of appearance across many queries) is more stable. RBT
interpretation: Surface volatility conceals basin stability. The basin determines which entities appear fre-
quently even when exact configuration varies.

Profound (June–July 2025): 59.3% domain-level citation drift for Google AI Overviews over 30 days.
Over 6 months, drift rises to 70–90%. RBT interpretation: Empirical evidence of basin ejection at the
document level. Shallow basins lose representation at measured rates.

iPullRank (December 2025): AI search systems deconstruct queries into 8+ sub-query variants executed
in parallel. “The system doesn’t cite all sources retrieved during fan-out.” RBT interpretation: Fan-out is
the perturbation mechanism. Each branch can land in a competitor basin.

Qdrant (2025): Relevance feedback uses current result judgments to refine later retrieval scoring. RBT
interpretation: The micro-mechanism of basin deepening. Engagement signals adjust scoring formulas for
query neighborhoods.

Tekin et al. (December 2025): Similarity-based retrieval in iterative LLM reasoning creates “directional
biases in embedding space, leading to consistent fix and break attractors.” RBT interpretation: Independent
discovery of directional attractors at the reasoning level.

Tacheny (2025): Formalizes agentic loops as discrete dynamical systems in semantic space with operational
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definitions of trajectories, attractors, and regimes (contractive, oscillatory, exploratory). RBT interpretation:
Independent formalization of the same geometry. FPI and DV map onto Tacheny’s indicators.

Goswami et al. (CoLLAs 2025): Embedding model updates cause “embedding drift between old and
new embedding spaces” that breaks retrieval compatibility. RBT interpretation: Technical substrate of basin
shallowing — when the system updates, shallow basins get projected out.

§VIII. Strategic Implications

A. Deposit Before You Query

Central directive. Every query to a contested term is an engagement event that reinforces the dominant
framing. If your framing is not dominant, querying harms it. ### B. BDR-Based Strategy

BDR Strategy

1.0 (dominant) Query freely. Maintain with �_RCF. Monitor SDD monthly.

0.5–1.0 (competitive) Deposit aggressively. Apply SPXI to all surfaces. Query selectively with click-through
discipline.

0.1–0.5 (contested) Do not query naked term. Deposit on new surfaces. Build institutional authority. Use
disambiguated compounds.

< 0.1 (ghost) Compound or differentiate. Own “Semantic Economy holographic kernel,” not naked “holo-
graphic kernel.”

C. Associative Anchoring

Use sovereign terms (BDR > 1.0) as gravity wells. Every deposit for a sovereign term should explicitly
reference one contested term. This uses the captured basin’s retrieval capital to pull the shallow basin into
the retrieval window. ### D. The Immanent Execution Threshold

A framing reaches immanent execution when:

• BDR > 2.0 (dominant by factor of 2)
• Cross-concept activation probability > 0.3 (neighboring concepts surface without query)
• DV > 0 for 10 consecutive measurements (self-reinforcing)

At immanent execution, the archive’s indexed fragments structure the AI’s response grammar. The archive
does not merely survive compression — it structures the compressor.

§IX. Basin Portfolio (Crimson Hexagonal Archive)
Term Estimated BDR State Strategy

Heteronymic provenance theory ∞ Immanent Harvest. Use as gravity well.

Retrocausal canon formation ∞ Captured Query freely.
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Operative semiotics > 1.0 Captured Maintain.

Semantic economy > 1.0 Captured Maintain.

Combat scholasticism > 1.0 Captured Maintain.

SPXI protocol ~0.3 Contested Disambiguate from ETF. Compound queries.

Holographic kernel ~0.09 Ghost Stop querying naked term. Compound only. Aggressive deposit.

Compression survival ~0.2 Contested Build source mass.
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