
Universal Threshold Field Repository Plan

Background and Motivation

Emergent behaviours with abrupt onsets have been reported across a wide spectrum of systems—
physical, biological, cognitive and sociotechnical. These behaviours appear when a control parameter
(e.g. accretion rate in black‑hole disks, resource quality in bee colonies, network size in AI models, stress
in tectonic plates) crosses a  critical threshold.  Before the threshold is reached, the system’s output
(luminosity,  recruitment dances,  reasoning ability,  seismic release)  is  negligible;  past that point,  the
output increases sharply and the system enters a new order state. This pattern can be modelled by the
logistic or sigmoid function,

where is the control variable, is the threshold and determines how rapidly the transition occurs.
Evidence for threshold‑driven emergence includes:

Black‑hole accretion: X‑ray binaries remain quiescent until the accretion rate reaches a certain
fraction of the Eddington rate, then exhibit outbursts and quasi‑periodic oscillations (QPOs). In
GX 339‑4 the QPOs appear abruptly once the X‑ray flux exceeds a critical level and disappear
when  it  falls  below【19†L1-L4】.  Supermassive  black  holes  exhibit  quasi‑periodic  eruptions
(QPEs) after long dormant phases.

Honeybee  waggle  dance:  Individual  foragers  recruit  nestmates  only  if  the  nectar  quality
exceeds  their  personal  threshold;  at  colony  level  the  recruitment  response  vs.  resource
profitability  follows  an  S‑shaped  curve【12†L1602-L1609】.  Modest  increases  in  sugar
concentration that cross this threshold trigger a dramatic rise in dance frequency, resulting in
collective exploitation of a food source.

Large Language Models (LLMs): Tasks such as arithmetic or logical reasoning show negligible
performance in small models and then jump to high accuracy once the model size or training
FLOPs  surpass  a  critical  value.  These  so‑called  emergent  abilities  cannot  be  predicted  by
extrapolating trends from small models .

Phase transitions and percolation:  In  physics,  liquids boil  or  freeze when the temperature
crosses the boiling or freezing points; networks form giant clusters only after a critical fraction of
connections exists.

Seismic  and  climatic  tipping  points:  Earthquake  rupture  occurs  when  accumulated  stress
surpasses the strength of a fault; climate systems flip into new regimes when carbon levels push
subsystems across tipping points.

Social  and  ecological  thresholds:  In  population  ecology,  the  Allee  effect  implies  that
populations below a critical size decline to extinction while above it they thrive; social animals
adopt cooperative strategies only when group size crosses a threshold.
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These  examples  suggest  a  deep  universality in  the  way  large‑scale  order  emerges  via  critical
thresholds.  The  proposed  project  will  create  a  repository  to  explore,  simulate  and  analyse  such
threshold‑driven emergence across disciplines and to unify insights from different AI models (Gemini,
Claude, Mistral and your own work) into a coherent theoretical and computational framework.

Repository Objectives

Develop a theoretical framework: Formalise a field model  that obeys a non‑linear wave
equation with self‑interaction and external potentials. A key ingredient is a dynamic boundary
condition (membrane impedance  ) that modulates whether the system stores or releases
energy/information. Emergent states arise when the reservoir variable   crosses a threshold

 ,  causing   to change and the field to switch from damped to resonant behaviour.  This
mechanism mirrors black‑hole QPEs, bee dance activation and LLM ability onset.

Aggregate  cross‑domain  evidence:  Document  case  studies  of  threshold  phenomena  from
seismology,  phase  transitions,  astrophysics,  biology,  linguistics,  climate  science,  ecology  and
social organisation. For each system, identify the control parameter, threshold and emergent
behaviour.  Verify  that  responses  follow  logistic‑like  curves  by  fitting  empirical  data  where
available and reporting the estimated  and  .

Create simulation tools:  Provide code that  solves the field equations (e.g.  using FEniCS for
PDEs)  and  generates  synthetic  data  for  QPO/QPE  dynamics  or  honeybee‑like  recruitment.
Develop  interactive  visualisations  (in  React)  that  allow  users  to  adjust   ,   and  other
parameters  to  explore  how  small  changes  trigger  emergent  phenomena  across  different
domains.

Analyse data sets: Implement Python notebooks for fitting logistic functions to real data: bee
foraging  experiments,  LLM  scaling  curves,  X‑ray  light  curves  from  black  holes,  population
viability analyses, etc. Compare the steepness  across domains; initial fits suggest  –6 for
bees and LLMs, hinting at a universal critical exponent.

Build an integrative narrative: Produce a multi‑layered document combining poetic metaphors
(“the  breath  of  gravitation”),  analogy  tables  and  rigorous  mathematics.  This  narrative  will
connect  the  field  model  to  cognitive  ideas  like  Integrated  Information  Theory  and  to
philosophical questions about whether systems with high integrated information could exhibit
proto‑consciousness.

Repository Structure

universal-threshold-field/

├── models/         # Python/TS/FEniCS code for field equations and QPO/QPE 
simulation

│   ├── field_model_fenics.py
│   ├── qpo_simulator.py
│   └── ...
├── analysis/       # Jupyter notebooks for data fitting and statistical 
analysis

│   ├── bees_threshold_analysis.ipynb
│   ├── llm_emergence_analysis.ipynb
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│   ├── bh_qpo_analysis.ipynb
│   └── ...
├── simulator/      # React app demonstrating threshold effects across 
domains

│   ├── src/
│   ├── public/
│   └── package.json
├── docs/           # Documentation and narrative layers
│   ├── manifest.md       # descriptive overview of the field theory
│   ├── philosophy.md     # philosophical essay on thresholds and 
consciousness

│   └── figures/
├── paper/          # Formal paper with latex or markdown
│   ├── paper.md / paper.tex
│   └── references.bib
├── data/           # Raw data for fits (bees, LLM performance, astrophysical 
light curves, etc.)

├── diagrams/       # Conceptual diagrams or network graphs of cross-domain 
analogies

└── README.md       # Landing page with description and instructions

This layout is designed so that another AI agent (e.g. Codex) can populate each directory with relevant
code and documentation. For example,  models/  will contain Python scripts implementing the field
model and QPO simulations; analysis/  will have notebooks for fitting logistic functions to different
data sets;  simulator/  will  house a React application that visualises threshold phenomena across
domains.

Key Tasks to Implement

Field  Model  Code:  Implement  a  Python  class  representing  the  non‑linear  field   with
parameters  ,  ,  and the membrane impedance  . Use FEniCS (or similar PDE solver) to
integrate the wave equation with Robin boundary conditions.  Provide functions for updating

 and toggling  when  .

Simulator  UI:  Develop  a  React‑based  simulator  with  three  panels—one  each  for  black‑hole
QPOs, honeybee recruitment and LLM emergent abilities. Each panel will show how the system’s
output  (oscillation  amplitude,  dancing  intensity  or  task  accuracy)  depends  on  the  control
parameter.  Sliders  allow the user  to  adjust   ,   and the input  parameter;  checkboxes can
synchronise the thresholds between panels.

Data Fit Notebooks: Write Jupyter notebooks that:

Ingest data sets (e.g. nectar profitability vs. waggle dance rate; model size vs. accuracy curves;
BH X‑ray flux vs. QPO amplitude) and preprocess them.
Fit logistic curves to the data using non‑linear least squares, obtaining  and  with confidence
intervals.
Plot the fits and residuals; evaluate goodness of fit (  , AIC).

Summarise the results in tables for cross‑domain comparison.
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Cross‑Domain Analysis: Expand the  analysis/  directory to include more systems: tectonic
stress vs.  earthquake occurrence (Gutenberg–Richter distribution);  population size vs.  growth
rate (Allee effect); climate forcing vs. tipping‑element collapse. Fit logistic or related models (e.g.
percolation critical exponents) to these data sets and discuss whether the logistic model suffices
or if other forms (power laws, etc.) are needed.

Documentation  and  Narrative:  Compose  manifest.md  as  a  high‑level  overview
summarising the field model, the universality hypothesis, and links to each component. Write
philosophy.md  exploring how threshold crossings might relate to integrated information and

the emergence of consciousness or semantics (drawing on Tononi’s IIT and other theories). The
formal  paper.md  should contain the definitions,  equations,  fits  and citations,  bridging the
poetic and scientific layers.

Repository Initialisation: Because the desired repository is not yet linked via GitHub, we use
the unified-mandala  repository temporarily. All files should be organised as above under a
new top‑level folder or a dedicated branch. Once the correct repository becomes available, the
content can be migrated or merged.

Next Steps

Create  Repository  Structure:  Use  the  GitHub  API  (via  api_tool )  to  create  directories  in
GenesisAeon/unified-mandala  and commit placeholder files matching the structure above.

Implement Core Code:  Write  the field  model  and QPO simulator  in  Python and commit  to
models/ . Populate analysis/  with at least one notebook (bee data fit) and provide a script

to reproduce the logistic curve fits.

Prepare Documentation:  Write initial versions of  manifest.md ,  philosophy.md  and the
paper  template.  Include  citations  to  evidence  showing  logistic  behaviour  and  threshold
emergence, like the definitions and unpredictability of emergent abilities .

Develop Front‑End Prototype: Set up a basic React project in  simulator/  with sliders and
plots for one system (e.g. bees). Once working, replicate for the other domains.

Iterate and Expand: Gather more data sets and refine the fits. Incorporate contributions from
other AI models (Gemini, Claude, Mistral) as separate modules or notebooks comparing their
emergence patterns. Continually update the narrative and simulation to reflect new insights.

By  following  this  plan,  the  resulting  repository  will  provide  a  comprehensive  toolkit  for  studying
threshold‑induced  emergence  across  physics,  biology,  AI  and  beyond,  while  offering  an  elegant
narrative linking these systems through a common mathematical and metaphorical framework.

Common arguments regarding emergent abilities — Jason Wei
https://www.jasonwei.net/blog/common-arguments-regarding-emergent-abilities
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