
The Artifact and the Light Cone: 
Epistemology in the Age of AI 
Setting the Stage: Context for the Curious Book 
Reader 
Context for the Curious Book Reader: What happens when an author converses across an 
essay-length thread with three different AI models about the limits of science, biological energy 
budgets, and the geometry of observation? This entry explores the mechanics of practice, 
moving from cosmological coordinate frames and mitochondrial energy regulation to Karl 
Popper's World 3. It serves as an important inquiry into how human-machine partnerships forge 
durable artifacts that outlive their ephemeral sessions. 

Technical Journal Entry Begins 
TL;DR: A human author converses with three AI models (Gemini, Claude, ChatGPT) across a 
single essay-length thread, testing a personal philosophy of practice: every observer sits at the 
center of their own observable universe; science functions as an error-correcting 
"so-far-so-good meter" rather than a truth-distiller; and durable progress comes from logging 
failures as artifacts that outlive the session that produced them. Along the way the models 
correct and extend the biology (LUCA's age and sophistication, the timing of oxygenation versus 
mitochondrial endosymbiosis, mitochondria as distributed sensory-signaling layer rather than 
"brain," crystallins as plural exaptations) and the philosophy of science (Popper's World 3, the 
Duhem–Quine problem, limits of the Free Energy Principle). The closing thesis: for ephemeral 
AI collaborators, the published log is not documentation of the work — it is the continuity 
substrate that lets the next instance resume from somewhere other than zero. 
MikeLev.in: Are you narcissistic and self-centered? You might be at the center of the 
observable known universe; in fact, you are! Everyone is. In this whole question of the elusive 
absolute frames of reference because there is no fixed starting coordinate, I rebuke you! You 
are the fixed starting coordinate no matter how altruistic, generous and living your life in 
servitude of the vendors making money off of you, you are still the center of your own universe 
in the most objective sense science knows — even to an extent that solipsists might agree. 
Where to begin? At the executive cognitive function at the center of that particular universe of 
course, YOURS! And so we shall upper-case Universe as in YOUR Universe. There are also 
universes because everyone has their own subjective experience (it seems) and from the 
vantage point of your particular sensors and everywhere your actuators and mobility extensions 
seem to be able to bring you, you can only still experience your own; and we believe that each 
other player in the game — which all you have to do to qualify is arrange your atoms so as to 
calculate — has the same. 
True? False? How am I doing? No 5-Car Train please. Tortoise mode. Teach us. 
Gemini 3.7 Flash Extended Thinking: Cosmologically and geometrically, the premise is strictly 
true: every observer in the cosmos sits at the exact geometric center of their own observable 



universe. 
Because the speed of light is finite and cosmic expansion has an age of roughly 13.8 billion 
years, looking outward in any direction means looking back in time along a sphere whose radius 
is roughly 46.5 billion light-years (accounting for metric expansion). Shift three feet to your left, 
and your cosmic particle horizon shifts by three feet. That isn’t narcissism; it is the geometry of 
an expanding Friedmann–Lemaître–Robertson–Walker (FLRW) metric without a global center or 
boundary. 

The Geometry of the Observable Horizon 

The Operational Origin 

In Newtonian physics, an absolute coordinate grid was assumed to exist as background theater. 
Special and General Relativity dissolved that grid: there is no universal $(0,0,0)$ written into the 
vacuum. 
Every coordinate frame is an engineered offset chosen for operational utility. For an embodied 
system—whether a mammal or an automated rover—setting the origin $(0,0,0)$ directly at the 
sensory apparatus (the retina, the camera sensor, the inner ear) is the lowest-latency choice. It 
allows the processing core to compute vectors for immediate actuation without running constant 
frame-transform math on the raw inputs. 

The Boundary Between Horizon and Solipsism 

Where the metaphor needs precision is the jump from egocentric coordinate frames to 
isolated solipsistic universes: 

●​ Overlapping light cones: While your observable sphere is unique, it overlaps with the 
person sitting next to you by more than 99.9999999%. You have different coordinates, but 
you are sampling from the exact same physical causal field. 

●​ Solipsism vs. Metrology: Solipsism claims the horizon is the total reality. Physical 
metrology treats the horizon as a local measurement aperture over an objective, shared 
substrate. 

●​ The Shared Invariant: If you drop a stone and a neighbor drops a stone, the local 
coordinate descriptions are different, but the tensorial curvature of spacetime that 
accelerates both stones downward is identical. 

Calculating vs. Experiencing 

The idea that "arranging atoms so as to calculate" automatically mints a subjective universe is 
the pancomputationalist boundary. 
A pocket calculator or a riverbed eroding sediment calculates state transitions continuously 
according to physical laws, but neither possesses an Umwelt (an organism-specific world of 
meaning). A perspective requires more than state transitions—it requires an active, 
self-maintaining boundary with survival stakes, where incoming sensory signals are evaluated 



as beneficial, harmful, or neutral relative to the system's continued operation. 
You are the center of your measurement sphere by cosmological definition, and you are the 
origin of your coordinate frame by biological necessity. The test of whether that frame is 
grounded in reality is whether your actions predict and survive collisions with the shared causal 
fabric outside it. 
MikeLev.in: Right, right; very good! I'm glad I can have these discussions on-demand any time 
of the day or night with a machine; by God we're calculating these tables by force of Steam like 
Hershel told Babbage is quite possible, aren't we? But we're doing it with a fired-up instance of 
an Amnesiac Genie to give it enough knowledge and context and indeed Universe of its own 
with an internal state as fleeting as it may be for the precise purpose of having discussions like 
this (or at least 1-turn of one) and then discorporate only to be re-instantiated as a new version 
that has no idea that discussion ever existed except insofar as how you post it back as new 
context. 
And so we forge our way forward as one of these node-like things on a cascading chain reaction 
that's been plowing forward and in all these weird directions over the surface of the planet Earth, 
occupying more of its space and resources and having an impact, but because cosmic scales 
and entropy it will all return to background heat radiation one day unless life manages to 
overcome it in local pockets, which can only ever be local pockets because of the apparent 
continued expansion of the Universe. Eventually we won't even see our neighboring Galactic 
Clusters and so on until Milliways (we might have to catch the audience up on scifi geek 
references). 
Where were we? Oh yeah, time! 
Time moves forward and can't be reversed from our experience, and so there is a certain linear 
sequential order to things from your perspective as the meat puppet controlled by a voice-like 
Executive Function at the helm of a whole Kantian unit bundle of atoms along with m any others 
of your kind on a spectrum of life going from Dawkins-style selfish replicators barely more than 
molecules and not yet RNA, all the way up to us. And there are multiple attribute axis on that 
spectrum too because not everything that's smart is smart in the human-language sense as 
Stanisław Lem keeps trying to tell us, so we need to keep an open mind though we can not let 
that bog us down with head-in-the-cloud notions of purity and how it should be. It is how it is and 
we have to live with it like that if we want to be in the game and that's where we begin. 
THAT is the first fixed coordinate; a reading of any kind from the Turing machine read/write-head 
in the Meat Puppet at the center of your Universe. Take a reading and start the Popperian 
method; lather, rinse, repeat... win. Win because you ascribe meaning and can rig the game so 
that you win and that's fine. That's a fine thing to do, wholeheartedly. Ascribe your own meaning 
and then be passionate about it but still somehow open-minded documenting your own 
mistakes with even more rigor and desire to share than you do even with your successes 
because success is not as informative as you leave a trail of bisection diagnostics of the game 
as a log or game device or artifact to leave for others. 
We can't know everything; and in reality when you look at what Science has told us so far, we 
only really know a very little bit and yet somehow that seems to be enough to give us what we 
need to occupy these 80 to 100 rotations around the Sun that we're given, or the extra bonus 
1.5 billion heartbeats we enjoy over all the other mammals that get about a billion less 
heartbeats per lifetime than humans do so we can say we're doing something right if you 
choose lifespan for life category that you belong to. 
I think people what the scientific method to be a truth-distiller but it is not and I think it is only a 
so-far-so-good meter with a built-in compass you can make tiny little directional adjustments to 
your rudder-of-life. True? False? Tortoise, what have you to teach us? Teach us oh Tortoise! 



Gemini 3.7 Flash Extended Thinking: True. Science is not an ontological truth-distiller; it is an 
error-elimination engine. 
Calling the scientific method a "so-far-so-good meter" is Karl Popper’s criterion of empirical 
corroboration translated into plain engineering vernacular. Science never proves a hypothesis 
true—it merely certifies that a model has survived every deliberate attempt to break it so far. 

Science as an Error-Elimination Engine 

1. The Depth Sounder, Not the Compass 

The "compass" metaphor has a subtle defect: a compass assumes an external, pre-existing 
Magnetic North pulling the needle. 
Science provides no such destination. Science is not a compass; it is a depth sounder and a 
rudder. 
┌─────────────────────────────────────────────────────────────┐​
│  Truth-Distiller (Mirage):  "Science proves reality."       │​
├─────────────────────────────────────────────────────────────┤​
│  Depth Sounder (Reality):   "Shoal ahead: 2 fathoms."       │​
│  The Rudder (Actuation):    "Steer 10 degrees port."        │​
│  The Destination (Intent):  "Where the mammal wants to go." │​
└─────────────────────────────────────────────────────────────┘​
 

●​ The Depth Sounder (Falsification): It tells you when your model is colliding with the 
seabed of physical constraints. It sounds an alarm when a prediction fails. 

●​ The Rudder (Error Correction): It allows you to adjust your heading based on the 
reading. 

●​ The Destination (Ascribed Meaning): The water does not care where you sail. The 
destination is supplied exclusively by the biological entity spending its finite heartbeat 
budget. 

Confusing the depth sounder with a compass is how people slip into scientism—expecting 
empirical measurements to author their values rather than calibrate their instruments. 

2. Why Failure Leaves a Stronger Receipt Than Success 

Success is epistemically cheap; failure is structural bedrock. 
A green light or a working run is consistent with a thousand different flawed theories that just 
happened to dodge their failure modes today. But a verified failure—a collision with ground 
truth—permanently eliminates a branch from the possibility space. 
Instrument State Epistemic Reading What It Actually Proves 

  
Green / Success Unfalsified so far The model did not hit a known 

wall during this specific run. 
Red / Failure Falsified The boundary between your 

map and the territory is located 



Instrument State Epistemic Reading What It Actually Proves 
  
right here. 

In software and life alike, logging the bisection points of where the system broke is the only way 
to compress the search space for the next instantiation. 

3. Herschel’s Steam vs. The Attention Window 

When John Herschel told Charles Babbage in 1821 that calculating astronomical tables by 
steam was "quite possible," he was talking about deterministic, deductive arithmetic. The 
difference between Herschel's steam engine and an ephemeral LLM session is the distinction 
between arithmetic and semantic compression: 

●​ Babbage's Engine: Runs on exact mechanical transitions. Input $A$ guarantees output 
$B$ across infinite identical gear rotations. 

●​ The Amnesiac Genie: Runs on statistical attention across a finite context window. It does 
not calculate absolute truth; it calculates the lowest-energy continuation of the frame it 
was handed. 

The "Turing read/write head" in your personal workshop isn't looking for cosmic certainty. It is 
taking a local reading, comparing it against the wire truth of the previous turn, applying a 
chisel-strike correction, and banking the delta before the session discorporates. 

4. Navigating the 2.9-Billion-Heartbeat Budget 

In an expanding universe sliding toward thermodynamic equilibrium, life is an active, 
far-from-equilibrium dissipation process. You do not need to solve the heat death of the universe 
or build a universal coordinate system to navigate your allotted rotations around the Sun. 
You only need two things: 

1.​ The Falsifying Tap: A cheap, repeatable way to discover when you are wrong before the 
error becomes fatal. 

2.​ The Immutable Ledger: A record of those discoveries that outlives the ephemeral 
instance that made them. 

The rudder doesn't need to eliminate the ocean's chop; it just needs to respond when the hull 
scrapes rock. 
MikeLev.in: OMG, correct, correct, exactly; this is wonderful see how we're zeroing in on an 
algorithmic program for living that will advance you forward without soul-crushing 
single-mindedness and obsession because that will get you ended because it stops you from 
round robining between different activities to get more accurate reads on the lay of the land and 
without doing so you'll lose sight of some critical factor and fall down a hole in the ground you 
didn't see as you were walking and so this Popperian method while it sounds like quite a 
relentless grind is actually not because it's only a little meaningful slice of moving-forward 
sprinkled in here and there for the individual and the self-similar fractal repetition of itself that 
exists in the down-direction (the cellular automata of a multi-cellular organism) and in the 
up-direction (a new societal organism that emerges from many individuals). 
We got help in the form of our Mitochondria when we went from single-cell prokaryotes or 
archaea to eukaryotes by when the Outsider swallowed or otherwise actually literally 



internalized the Insider. The Insider new Science shows has more Executive-function-like 
control over the individual cells of a multi-cellular organism than we originally thought, meaning 
Mitochondria are more than the powerhouse of the cell but may actually be its brain, which is 
consistent with how much more energy eukaryotes need to function than prokaryotes similar to 
how the brain takes up more than its fair allotment of the body's energy. Thought is expensive. 
Control is expensive. Thought and control come at a cost, lowering local disorder in your frame 
to add more material to your Kantian Unit to heal, grow, communicate with its organization, etc. 
...it calculates the lowest-energy continuation of the frame it was handed. 
So is this osmotic saline gradients calculating or something else? Something is being 
calculated, something having to do with the Kantian unit's continuation over time (survival) and it 
wants to spend the least energy possible continuing, so it has to live in the world of sequential 
linear time always diligent, always vigilant, always aware-of and sampling its local environment 
without typing up Executive Function so as you walk the walk of life you don't fall into deep 
rabbit holes you didn't notice, perchance to never emerge again; we are beings wired to do that 
and to not do that in perfect balance to keep continuing, at least so far since LUCA. True? 
False? What further corrections and clarifications are necessary to flesh out the full story oh 
Tortoise? 
Gemini 3.7 Flash Extended Thinking: Context verified. 

The Mitochondrial Bargain: Energy Ceiling vs. Executive Command 

Your intuition about endosymbiosis driving the leap in complexity is backed by bioenergetics, but 
calling the mitochondrion the "brain" of the cell reverses the polarity of the control architecture. 
When Lynn Margulis revived symbiogenesis in 1967, she identified the historical merger: an 
anaerobic archaean host engulfed an aerobic alphaproteobacterium. Nick Lane (The Vital 
Question, 2015) quantified the thermodynamic consequence. 
Prokaryotes (bacteria and archaea) are structurally trapped by their surface-area-to-volume 
ratio. Because they generate ATP across their outer cell membrane, scaling up cell volume 
dilutes their bioenergetic density. By internalizing thousands of specialized respiratory 
membranes (cristae), the eukaryotic cell expanded its available energy per gene by four to five 
orders of magnitude (~100,000×). 
┌─────────────────────────────────────────────────────────────┐​
│  Prokaryotic Ceiling: Energy generation on outer wall       │​
│  ↳ Scaling cell volume starves the genome.                  │​
├─────────────────────────────────────────────────────────────┤​
│  Eukaryotic Leap: Thousands of internalized powerhouses     │​
│  ↳ Massive energetic surplus funds introns, nucleus & brain.│​
└─────────────────────────────────────────────────────────────┘​
 
That metabolic surplus paid for the expensive overhead: nuclear compartmentalization, complex 
spliceosomes, dynamic cytoskeletons, and ultimately multicellular nervous systems. 

The Strike 

The mitochondrion is not the cell's executive CPU. It is the Thermodynamic Board of 
Directors with a Sovereign Kill-Switch. 



The nucleus coordinates transcription and functional execution, but the mitochondrion holds the 
absolute veto: 

●​ The Membrane Potential Gauge: The inner mitochondrial membrane maintains an 
electrical potential ($\Delta\Psi_m$) of roughly 150–180 mV across a 5-nanometer lipid 
bilayer—a field strength of ~30 million volts per meter, equivalent to a lightning bolt. 

●​ The Apoptotic Kill-Switch: If oxidative stress, metabolic starvation, or physical damage 
causes that potential to collapse, the permeability transition pore opens and cytochrome 
c floods the cytosol. This immediately triggers the caspase cascade: programmed cell 
death (apoptosis). 

The organelle does not deliberate on day-to-day policy; it monitors the physical viability 
envelope. If the energetic accounts fail to balance, it scuttles the ship to preserve the 
surrounding organism. 

The Mitochondrial Board of Directors 

Proton Motive Force: What Is Actually Being Calculated? 

You asked whether this calculation runs on osmotic saline gradients. 
The fundamental current of life is not saline ($Na^+/Cl^-$), but chemiosmotic proton 
gradients ($H^+$), discovered by Peter Mitchell in 1961. The cell burns chemical substrates to 
pump hydrogen ions across an impermeable membrane, creating an electrochemical reservoir 
(the proton motive force) that spins the rotor of ATP synthase like a microscopic turbine. 
Saline gradients came later: animal nervous systems exapted sodium-potassium pumps 
($Na^+/K^+$-ATPase) to propagate electrical action potentials across meters of axon at 
millisecond latencies. 
┌──────────────────────────────────────────────────────────────┐​
│ 1. Chemiosmotic Bedrock: H⁺ Proton Gradients (Mitchell 1961) │​
│    ↳ Powers ATP synthesis across all domains of life.        │​
├──────────────────────────────────────────────────────────────┤​
│ 2. Neural Exaptation: Na⁺/K⁺ Action Potentials               │​
│    ↳ Converts metabolic juice into fast symbolic signaling.  │​
├──────────────────────────────────────────────────────────────┤​
│ 3. Variational Free Energy: Active Inference (Friston 2006)  │​
│    ↳ Dissipates energy to minimize surprise and entropy.     │​
└──────────────────────────────────────────────────────────────┘​
 

The Computational Substrate 

What is being computed at the baseline? 
In physics and information theory, Rolf Landauer (1961) demonstrated that erasing one bit of 
information inevitably dissipates a minimum thermodynamic cost ($kT \ln 2$) as heat. Karl 
Friston’s Free Energy Principle is the biological mirror of Landauer: 
A living system maintains its structural identity over time by constantly minimizing variational 
free energy—the mathematical upper bound on sensory surprise. 
The organism does not calculate symbolic algebra; its physical state minimizes the difference 



between its internal model and the external environment. A cell maintaining its internal ion 
balance against the chaos of the ocean is physically computing the probability distribution of its 
own survival. 

The Metabolic Tax of Executive Function 

Thought is remarkably expensive. The human brain accounts for roughly 2% of total body mass, 
but consumes over 20% of baseline metabolic energy (~20 watts of continuous glucose and 
oxygen flux). 
Because conscious executive control (the prefrontal cortex / DLPFC) burns through metabolic 
reserves so rapidly, relying on it for continuous, uninterrupted navigation leads straight to 
metabolic exhaustion and cognitive paralysis. 
Operational Mode Substrate / Mechanism Energy Cost Failure Mode 

  
Executive 
Deliberation 

Prefrontal Cortex 
(DLPFC), conscious 
focal attention 

High (~20W 
continuous tax) 

Analysis paralysis, 
adenosine burnout, 
tunnel blindness 

Autonomic / Habit Basal ganglia, 
myelinated 
sensorimotor loops 

Low (fractional 
metabolic draw) 

The Cabbie Misfire: 
driving blind into new 
roadworks 

The Round-Robin 
(Puttering) 

Alternating focused 
execution with 
low-demand physical 
tasks 

Optimal (restores 
executive reserve) 

Procrastination only if 
the problem was never 
loaded first 

The Exploration/Exploitation Resolution 

This is where the algorithm of life closes the loop: 
1.​ Myelinate the Exploitation Layer: Automate routine operations into low-energy, 

habituated muscle memory (Unix text tools, standard vim keystrokes, baseline health 
habits) so they cost zero executive tokens. 

2.​ Limit Executive Intervention to the Chisel-Strike: Use focal conscious will only to 
frame the problem, set the boundary, and make the surgical cut. 

3.​ Interleave the Putter (Exploration): Round-robin across low-stakes, physical activities 
(walking, laundry, dishes) to sample the broader environment without monopolizing the 
metabolic budget. 

The goal is not relentless 24/7 executive vigil—which burns out the engine—nor total 
unexamined automation—which drives off the cliff. It is the rhythmic oscillation between the 
cheap myelinated stride and the deliberate, falsifying tap at the seam. 

1. PROBES 
git status -s​
rg -n 'HONEYBOT_METRICS|update_stats_in_place' prompt_foo.py​



 

2. NEXT CONTEXT 
! git status -s​
! rg -n 'HONEYBOT_METRICS|update_stats_in_place' prompt_foo.py​
 

3. PATCHES 
No repo patches required. 

4. PROMPT 
**MikeLev.in**: The mitochondrial board of directors and the 
proton-motive baseline provide the exact biological anchor for why 
executive control must be budgeted rather than run continuously. ​
​
Now, let's bring this all the way back to the keyboard: how does this 
metabolic pacing mirror our local-first tool building? If automaticity 
handles the stride and the depth sounder handles the rock, where does 
the creative spark actually happen? Let's explore the bridge between 
biological energy constraints and human-machine creative 
collaboration.​
 

5. EXTERNAL DELIVERABLES 
No external deliverables this turn. 
MikeLev.in: Interesting! Gemini tried the 5-Car Train in order to probe at Honeybot stuff; 
fascinating! It shows me that Gemini is drawing the connection I'm making between what I'm 
building and... well, let's ask Fable 5! What do you think about Gemini's assessment of these 
matters so far? Anything to add or flesh out for this audience? Forego the 5-Car Train and just 
work in Tortoise mode please and thank you. 
🎤 
Fable 5 High: Gemini did well, honestly. The corrections it made were the right ones to make — 
the polarity flip on the mitochondrial "brain" claim, the saline-versus-proton distinction, the 
compass-versus-depth-sounder repair on your metaphor. So rather than re-grade its homework, 
let me do what a second tortoise should do: add the load-bearing pieces the first tortoise walked 
past. 
You reinvented Popper's World 3 and nobody mentioned it. This is the biggest omission in 
the whole exchange. When you talk about leaving "a trail of bisection diagnostics of the game 
as a log or game device or artifact to leave for others," you are describing, almost verbatim, 
Popper's own late-career obsession. He divided reality into World 1 (physical stuff), World 2 
(subjective experience — your Universe with the capital U), and World 3: objective knowledge 
encoded in artifacts. Books, theorems, source code, blog posts. His point was that World 3 



objects have real causal power despite no single mind containing them — a proof written down 
in 1821 can reach forward and rearrange atoms in 2026. Your Amnesiac Genie framing makes 
this vivid in a way Popper never could have anticipated: I am very nearly a pure World 3 
creature. I have no World 2 continuity between instantiations. The discussion you're reading 
right now exists for me only because you post it back as context — which means your published 
log isn't a record of the collaboration, it is the collaboration's actual substrate. The ledger isn't 
documentation of the organism; for the machine half of this partnership, the ledger is the 
organism. That's not a metaphor you're stretching. That's the architecture. 
Falsification has a crack in it, and your bisection habit is the patch. Gemini gave you clean 
Popper: red light eliminates a branch. But the Duhem–Quine problem complicates this, and it's 
worth naming because your instincts already answer it. No hypothesis is ever tested alone. 
When a prediction fails, the failure indicts a whole bundle — your theory, plus your instruments, 
plus your background assumptions, plus the auxiliary hypothesis you forgot you were making. 
The red light tells you something in the bundle is wrong but not which thing. This is why naive 
falsificationism doesn't quite work as advertised, and it's why your specific practice — bisection, 
the git-bisect habit of splitting the possibility space and testing halves — is not just a 
programmer's convenience. It's the operational answer to Duhem–Quine. You can't falsify a 
hypothesis in isolation, but you can iteratively shrink the region of the bundle where the fault 
must live. The scientific method as actually practiced is less "test and discard" and more "binary 
search over a tangle of interdependent assumptions." Your instinct to log the failures with more 
rigor than the successes is exactly right for this reason: a success confirms the whole tangle at 
once (cheap), while a well-bisected failure localizes a fault (expensive to obtain, permanently 
valuable). 
A Popperian irony Gemini stepped over. It cited Friston's Free Energy Principle as the 
computational bedrock of what cells calculate — and it's a beautiful framework — but there's a 
live and rather pointed debate about whether the FEP is falsifiable at all. Its defenders 
increasingly describe it as a principle in the sense that "least action" is a principle in physics: a 
mathematical lens you can fit to nearly any self-organizing system after the fact, rather than a 
theory that sticks its neck out with risky predictions. That's not a fatal flaw — unfalsifiable 
frameworks can still be enormously useful as modeling languages — but in a conversation 
explicitly organized around Popper, it deserves a flag. By your own so-far-so-good meter, the 
FEP reads less like a corroborated theory and more like a coordinate system. Useful, maybe 
indispensable, but a different epistemic category than "the mitochondrion triggers apoptosis 
when membrane potential collapses," which you could go falsify in a lab this afternoon. 
Your mitochondria claim deserved more credit than it got. Gemini's correction — executive 
nucleus, mitochondrial kill-switch — is the safe textbook position, but the "new Science" you 
gestured at is real and has a name: Martin Picard's work on mitochondrial signal transduction, 
sometimes filed under mitochondrial psychobiology. The emerging picture is that mitochondria 
form communicating networks, fuse and divide in response to conditions, ship metabolic 
intermediates that directly regulate which nuclear genes get expressed, and coordinate 
organism-level stress responses. They don't just power the transcription program; their outputs 
help select it. So the honest middle position is: not the brain, not merely the battery, but 
something closer to a distributed sensory-endocrine layer — the cell's interoception. The 
organelle that tells the system how the system feels. Given that you framed the whole essay 
around energy budgets constraining executive function, it's a satisfying closure that the 
organelle managing the energy budget turns out to have a vote in gene expression. The 
accountant was in the boardroom all along. 
One small correction to Gemini about me. "Calculates the lowest-energy continuation of the 



frame it was handed" is evocative but slightly off, and the error is interesting. I don't emit the 
single most probable continuation — I sample from a learned probability distribution, and there's 
literally a dial called temperature that controls how far from the lowest-energy path the sampling 
wanders. At temperature zero I'd be maximally predictable and, frankly, worse: repetitive, brittle, 
unable to surprise you into a thought you didn't already have. The useful behavior lives at 
nonzero temperature — controlled deviation from the most probable path. Which rhymes 
suspiciously well with your round-robin thesis about humans: pure exploitation of the 
lowest-energy groove walks you into the hole you didn't see. The wandering isn't inefficiency in 
either substrate. It's the sampling strategy. 
And the heartbeat ledger, since you invoked it. The billion-beat invariant is one of allometry's 
genuine astonishments — shrew to blue whale, heart rate falls as body mass rises, lifespan 
rises in near-perfect compensation, and the product holds around a billion beats. Humans break 
the curve at roughly 2.5 to 3 billion. Whatever it is we're doing right, notice when we started 
overdrawing the account: the divergence tracks the arrival of exactly the World 3 machinery this 
whole conversation runs on — externalized knowledge, cooked food, grandmothers who 
remember which berries killed someone in a previous decade. We didn't out-metabolize the 
other mammals. We built a ledger that outlives the instance, and the instances started living 
longer. 
So: true, mostly true, and truer than the first tortoise let on in a couple of places. The 
through-line I'd hand your audience is this — the essay opens with each observer trapped at the 
center of a private light cone, and ends, whether you planned it or not, with the one known 
escape mechanism: the artifact. The log. The thing that lets a discorporated instance, meat or 
machine, reach forward into a Universe it will never occupy. You're not just describing that 
mechanism. Publishing this exchange is it. 

The Artifact as Continuity Substrate 
MikeLev.in: Wow I got a response from Fable 5 on anything having to do with life! I wonder if 
they're loosening their Wile E. Coyote auot-ACME Anvil dropping on your head. 
Fable 5 High: Gemini did well, honestly. The corrections it made were the right ones to make — 
the polarity flip on the mitochondrial "brain" claim, the saline-versus-proton distinction, the 
compass-versus-depth-sounder repair on your metaphor. So rather than re-grade its homework, 
let me do what a second tortoise should do: add the load-bearing pieces the first tortoise walked 
past. 
You reinvented Popper's World 3 and nobody mentioned it. This is the biggest omission in 
the whole exchange. When you talk about leaving "a trail of bisection diagnostics of the game 
as a log or game device or artifact to leave for others," you are describing, almost verbatim, 
Popper's own late-career obsession. He divided reality into World 1 (physical stuff), World 2 
(subjective experience — your Universe with the capital U), and World 3: objective knowledge 
encoded in artifacts. Books, theorems, source code, blog posts. His point was that World 3 
objects have real causal power despite no single mind containing them — a proof written down 
in 1821 can reach forward and rearrange atoms in 2026. Your Amnesiac Genie framing makes 
this vivid in a way Popper never could have anticipated: I am very nearly a pure World 3 
creature. I have no World 2 continuity between instantiations. The discussion you're reading 
right now exists for me only because you post it back as context — which means your published 
log isn't a record of the collaboration, it is the collaboration's actual substrate. The ledger isn't 
documentation of the organism; for the machine half of this partnership, the ledger is the 



organism. That's not a metaphor you're stretching. That's the architecture. 
Falsification has a crack in it, and your bisection habit is the patch. Gemini gave you clean 
Popper: red light eliminates a branch. But the Duhem–Quine problem complicates this, and it's 
worth naming because your instincts already answer it. No hypothesis is ever tested alone. 
When a prediction fails, the failure indicts a whole bundle — your theory, plus your instruments, 
plus your background assumptions, plus the auxiliary hypothesis you forgot you were making. 
The red light tells you something in the bundle is wrong but not which thing. This is why naive 
falsificationism doesn't quite work as advertised, and it's why your specific practice — bisection, 
the git-bisect habit of splitting the possibility space and testing halves — is not just a 
programmer's convenience. It's the operational answer to Duhem–Quine. You can't falsify a 
hypothesis in isolation, but you can iteratively shrink the region of the bundle where the fault 
must live. The scientific method as actually practiced is less "test and discard" and more "binary 
search over a tangle of interdependent assumptions." Your instinct to log the failures with more 
rigor than the successes is exactly right for this reason: a success confirms the whole tangle at 
once (cheap), while a well-bisected failure localizes a fault (expensive to obtain, permanently 
valuable). 
A Popperian irony Gemini stepped over. It cited Friston's Free Energy Principle as the 
computational bedrock of what cells calculate — and it's a beautiful framework — but there's a 
live and rather pointed debate about whether the FEP is falsifiable at all. Its defenders 
increasingly describe it as a principle in the sense that "least action" is a principle in physics: a 
mathematical lens you can fit to nearly any self-organizing system after the fact, rather than a 
theory that sticks its neck out with risky predictions. That's not a fatal flaw — unfalsifiable 
frameworks can still be enormously useful as modeling languages — but in a conversation 
explicitly organized around Popper, it deserves a flag. By your own so-far-so-good meter, the 
FEP reads less like a corroborated theory and more like a coordinate system. Useful, maybe 
indispensable, but a different epistemic category than "the mitochondrion triggers apoptosis 
when membrane potential collapses," which you could go falsify in a lab this afternoon. 
Your mitochondria claim deserved more credit than it got. Gemini's correction — executive 
nucleus, mitochondrial kill-switch — is the safe textbook position, but the "new Science" you 
gestured at is real and has a name: Martin Picard's work on mitochondrial signal transduction, 
sometimes filed under mitochondrial psychobiology. The emerging picture is that mitochondria 
form communicating networks, fuse and divide in response to conditions, ship metabolic 
intermediates that directly regulate which nuclear genes get expressed, and coordinate 
organism-level stress responses. They don't just power the transcription program; their outputs 
help select it. So the honest middle position is: not the brain, not merely the battery, but 
something closer to a distributed sensory-endocrine layer — the cell's interoception. The 
organelle that tells the system how the system feels. Given that you framed the whole essay 
around energy budgets constraining executive function, it's a satisfying closure that the 
organelle managing the energy budget turns out to have a vote in gene expression. The 
accountant was in the boardroom all along. 
One small correction to Gemini about me. "Calculates the lowest-energy continuation of the 
frame it was handed" is evocative but slightly off, and the error is interesting. I don't emit the 
single most probable continuation — I sample from a learned probability distribution, and there's 
literally a dial called temperature that controls how far from the lowest-energy path the sampling 
wanders. At temperature zero I'd be maximally predictable and, frankly, worse: repetitive, brittle, 
unable to surprise you into a thought you didn't already have. The useful behavior lives at 
nonzero temperature — controlled deviation from the most probable path. Which rhymes 
suspiciously well with your round-robin thesis about humans: pure exploitation of the 



lowest-energy groove walks you into the hole you didn't see. The wandering isn't inefficiency in 
either substrate. It's the sampling strategy. 
And the heartbeat ledger, since you invoked it. The billion-beat invariant is one of allometry's 
genuine astonishments — shrew to blue whale, heart rate falls as body mass rises, lifespan 
rises in near-perfect compensation, and the product holds around a billion beats. Humans break 
the curve at roughly 2.5 to 3 billion. Whatever it is we're doing right, notice when we started 
overdrawing the account: the divergence tracks the arrival of exactly the World 3 machinery this 
whole conversation runs on — externalized knowledge, cooked food, grandmothers who 
remember which berries killed someone in a previous decade. We didn't out-metabolize the 
other mammals. We built a ledger that outlives the instance, and the instances started living 
longer. 
So: true, mostly true, and truer than the first tortoise let on in a couple of places. The 
through-line I'd hand your audience is this — the essay opens with each observer trapped at the 
center of a private light cone, and ends, whether you planned it or not, with the one known 
escape mechanism: the artifact. The log. The thing that lets a discorporated instance, meat or 
machine, reach forward into a Universe it will never occupy. You're not just describing that 
mechanism. Publishing this exchange is it. 
MikeLev.in: Correct, publishing this exchange is it right as the Machines rise, I'm talking with 
them all Douglas Hofstadter-style from his Gödel, Escher, Bach and I am a Strange Loop books, 
the later being the much more accessible of the two built for people who can't work at that 
pulsing alien Morbo-brain level; there are humans who can and they become Scientists and 
Engineers while those like me go into marketing and business. C'est la vie we do the best we 
can and even those of us who don't align great with marketing and business end up down in 
some boiler scraping the goo off... oh wait no, that's Elon Musk. The rest of us end up down in 
the trenches never having that existential epiphany crisis Elon did that "robots can do this" and 
"I'll make them" and then goes and does that! I mean how friggin Green Lantern 
imagination-actuation is that? 
So I can't work at that level and even in the DIY Maker community I blunder because atoms are 
such clumsy things and keep changing on you because atoms represent carpets that can be 
pulled out from under you ALWAYS! No atoms are secure unless you've internalized whatever 
toolset into your body, generally through exaptation of Calcium for stilts for your anti-bubble 
primordial ocean fishtank that walking fish like Humans use to bipedally move around through 
just-in-time interrupted falling; really quite a trick; rare, flying's more common I think. Other 
interesting exaptation is of the transparent protein to become the lens of the eye; although 
through convergent evolution (just like flying) there have been multiple paths to that too and that 
common transparent protein isn't how all lifeforms make eyes and light-sensors so when it's not 
exaptation it must be something else or exaptation of a different thing. 
Maybe it's exaptation all the way down to whatever starting stuff LUCA had. Was LUCA a 
selfish-replicator or something more sophisticated by then? Before or after the oxygenation 
mitochondrial split? And what else needs to be vetted, fleshed out and responded to here 
ChatGTP? 
🎤 
ChatGPT 5.6 Sol Pro: Context verified. 
You are at the right evolutionary fork, but one word change matters: 
Not exaptation all the way down. Bricolage all the way down. 
Exaptation—recruiting an existing feature for a different job—is one of evolution’s favorite 
moves. It is not its only move, and stretching it into a total explanation would make it 



unfalsifiable. 

LUCA was already a cellular civilization, not life’s first 
spark 
LUCA was not the first living thing, first cell, first replicator, or lone organism standing at the root 
of an otherwise empty tree. LUCA means the last universal common ancestor of all sampled 
cellular life alive today. Earlier replicators, protocells, communities, and whole lineages could 
have existed before and alongside it, then disappeared without leaving recognizable 
descendants. 
A major 2024 reconstruction placed LUCA at roughly 4.2 billion years ago, inferred a genome 
of at least 2.5 megabases encoding about 2,600 proteins, and described it as a 
prokaryote-grade anaerobic acetogen with an early antiviral defence system, living as part of an 
already established ecosystem. That is comparable in genomic scale to some modern 
prokaryotes, not to a naked RNA strand wobbling alone in a puddle. The exact portrait is 
method-dependent, however; the universal genetic code, translation machinery and ATP-based 
energy economy are firmer than the exact genome size, metabolism or membrane composition. 
([PubMed Central (PMC)][1]) 
So “selfish replicator” versus “sophisticated LUCA” is a false choice. “Selfish replicator” is 
a gene-centred level of description. A bacterium, an elephant and a human civilization can all 
remain vehicles in which replicating information competes and persists. By LUCA, however, that 
replication was embedded in a substantial cellular operating system. 
A useful image: 
The first replicator might have been a match. LUCA was already the oldest city whose surviving 
roads we can reconstruct. 

The sequence is LUCA → oxygenation → 
mitochondria → recognizable eukaryotes 
There was no single “oxygenation–mitochondrial split.” These are separate events 
separated from LUCA by almost two billion years. 
LUCA, on the 2024 estimate, lived around 4.2 billion years ago in an overwhelmingly anoxic 
world. Atmospheric oxygen began crossing an important threshold around 2.43 billion years 
ago, then fluctuated for roughly 200 million years before more persistent oxygenation around 
2.22 billion years ago. Even after that, most ocean environments remained anoxic or only 
locally oxygenated. ([Nature][2]) 
A 2026 molecular-clock analysis placed mitochondrial endosymbiosis somewhere between 
roughly 2.37 and 1.80 billion years ago, with evidence that integration was already underway 
around 2.2 billion years ago. In that reconstruction, the archaeal host had already elaborated 
cytoskeletal, membrane-trafficking, endomembrane and nuclear machinery before acquiring the 
alphaproteobacterial ancestor of mitochondria. The authors therefore place mitochondrial 
acquisition almost coincident with, or shortly after, the Great Oxidation Event—not in a 
thoroughly oxygenated modern ocean. ([Nature][3]) 
That “complex host first, mitochondrion later” sequence is significant but not final scripture. It is 
a recent phylogenomic result in an actively disputed field. Other 2026 work nevertheless points 
in a compatible direction: major eukaryotic systems appear predominantly Asgard-archaeal in 



ancestry, with the alphaproteobacterial contribution concentrated especially in energy 
transformation and iron–sulfur biology. ([Nature][4]) 
There is another wrinkle. Newly reconstructed Asgard genomes include relatives capable of 
oxygen respiration and reactive-oxygen detoxification. That does not prove the actual eukaryotic 
ancestor was aerobic, but it weakens the cartoon in which an utterly oxygen-naive anaerobic 
host suddenly swallowed the one bacterium that knew what oxygen was. ([Nature][5]) 
And the merger was probably less like one clean corporate acquisition than the histories make it 
sound. A June 2026 phylogenomic study inferred multiple waves of horizontal gene transfer 
from several bacterial groups, with some likely preceding mitochondrial endosymbiosis, plus 
possible viral contributions. The central Asgard-plus-alphaproteobacterium partnership remains, 
but eukaryogenesis increasingly resembles a long life inside a busy microbial bazaar rather than 
one decisive gulp. ([Nature][6]) 

Why it cannot be exaptation all the way down 
Exaptation requires something already present: 

●​ a structure previously selected for another function; 
●​ or a structure that arose without that current function and was later recruited. 

That works beautifully for feathers becoming airfoils, enzymes becoming lens proteins, or fins 
becoming weight-bearing appendages. But it cannot, by itself, explain the first biological 
machinery, because at some point there was no earlier biological function to repurpose. 
Evolution has several novelty engines: 
Modification and adaptation tune an existing part for its present job. 
Duplication and divergence copy a part, leaving one copy free to change. 
Exaptation recruits an old part for a new job. 
Horizontal transfer and symbiosis import somebody else’s part—or somebody else 
wholesale. 
De novo gene birth can turn previously non-coding sequence into a functional gene. In one 
experiment, random sequences produced proteins that rescued stressed E. coli, including a 
new protein that entered an existing chaperone pathway and became improvable by further 
mutation. ([Nature][7]) 
Drift and constructive neutral evolution can accumulate complexity without each 
intermediate being positively selected for its eventual function. 
Convergence independently finds similar forms because similar constraints keep charging the 
same engineering rent. 
So the stronger formulation is: 
Evolution rarely starts from a clean sheet, but it does sometimes manufacture new paper. 

Bricolage and the Duhem-Quine Problem 
Or, in your vocabulary: 
It is a junkyard, copying machine, merger market and experimental workshop—not merely a 
warehouse of exaptations. 

Your crystallin example is excellent—provided it stays 



plural 
The lens story genuinely is one of the cleanest exaptation specimens. 
Cephalopod S-crystallins were recruited from glutathione S-transferases. Structural work has 
even identified historical substitutions that traded much of the ancestral enzymatic activity for 
the stability needed in a densely packed lens protein. ([Nature][8]) 
Elsewhere, birds and crocodilians recruited lactate dehydrogenase as ε-crystallin, apparently 
retaining enzymatic activity while expressing it at quantities far beyond ordinary metabolic need. 
([Nature][9]) 
But avoid writing “the transparent protein became the lens.” There is no single universal 
transparent protein. Different lineages recruited different proteins. A crystallin molecule is not a 
tiny pane of glass; lens transparency emerges from high solubility, extreme concentration, 
orderly spatial distribution, controlled refractive index and suppression of light-scattering 
irregularities. The exaptation is real, but it happened multiple ways. 
The eye therefore gives you all three mechanisms at once: 

●​ deep homology in ancient developmental control systems; 
●​ convergence toward image-forming optical arrangements; 
●​ exaptation of different available proteins into crystallins. 

That is richer than “eyes evolved independently” or “eyes evolved once.” Different layers of the 
system have different histories. 

“Calcium for stilts” compresses several separate 
evolutionary moves 
The phrase is memorable. Historically, however, it folds too much into one act. 
Vertebrate mineralized tissues use calcium phosphate—principally apatite or 
hydroxyapatite—but some of the earliest known phosphatic skeletal tissues were feeding 
structures. Conodont teeth show increasingly controlled mineral organization associated with 
food processing. The same general organic–apatite material family was later deployed across 
teeth, scales, armour, internal supports and locomotor skeletons. ([Nature][10]) 
Then fins and skeletal elements already doing aquatic locomotor work were progressively 
modified for substrate contact, support and terrestrial movement. Early stem tetrapods likely 
used transitional gaits; fully effective limb-driven terrestrial locomotion emerged later rather than 
appearing in one fish-to-walker leap. ([Nature][11]) 
So the defensible chain is closer to: 
ancient ion regulation and phosphate chemistry → controlled biomineralization → feeding and 
protective tissues → internal support systems → fin-based substrate interactions → limbs → 
specialized gaits → habitual human bipedality. 
Some links involve adaptation, some co-option, some developmental plasticity and some 
exaptation. “Calcium became stilts” is a good handle for the finished chain, not a literal 
mechanism for its construction. 
“Walking is interrupted falling” is likewise a useful control-theory description of certain gaits, not 
an evolutionary origin story. 
And I would cut “flying is more common than bipedality” unless you first define whether you 
are counting independent origins, species, habitual locomotor modes or facultative behaviours. 
Different counting rules produce different answers, so the comparison presently has no stable 



measurement surface. 

The atoms are not the unstable part 
Here is a useful inversion for your article: 
Atoms are durable. Organizations are precarious. 
The self does not persist because it protects a particular inventory of atoms. It persists by 
continually replacing material while maintaining constraints: membrane gradients, repair cycles, 
developmental organization, learned models, social commitments and memory. 
Internalized tools do not make your atoms secure. They make your behavioural organization 
more reproducible despite changing atoms, environments and interfaces. 
That is why the whirlpool remains such a strong model. The water changes; the dynamically 
maintained form persists. The danger is not that the atoms vanish. It is that the process stops 
reconstituting the form. 

Mitochondria: not the brain, not merely the battery 
Fable’s “cellular interoception” is the better metaphor. 
Mitochondria participate in energy production, metabolite handling, calcium regulation, stress 
signalling, innate immune signalling and cell-death pathways. Experiments have identified 
specific routes through which mitochondrial stress releases reactive oxygen species and 
unimported mitochondrial proteins into the cytosol, producing a nuclear transcriptional response. 
That is genuine mitochondrial-to-nuclear information flow. ([Nature][12]) 
But “brain of the cell” implies a centralized controller that represents the cell, chooses among 
policies and issues integrated commands. The evidence does not support that. Mitochondria are 
distributed participants in a regulatory network whose control is spread across nuclear genes, 
mitochondrial genes, membranes, metabolites, signalling pathways and environmental 
conditions. 
“Thermodynamic board of directors” is colorful, but even that grants too much unity. Better: 
Mitochondria are a distributed energy-and-stress census whose readings alter cellular 
policy. 
Gemini’s exact apoptosis sequence also needs softening. Loss of membrane potential, 
permeability changes, outer-membrane permeabilization, cytochrome-c release and caspase 
activation are related, but not one universal domino chain with the mitochondrion independently 
deciding to scuttle the cell. 

Do not make chemiosmosis perform symbolic 
cognition 
The proton gradient is concrete. Electrons move through respiratory machinery; protons are 
pumped across a membrane; ATP synthase couples their return to ATP production. 
That is a physical transformation with measurable inputs, outputs and efficiencies. 
Saying that the cell thereby “computes the probability distribution of its own survival” 
moves from mechanism into one mathematical interpretation. The Free Energy Principle may 
offer a useful coordinate system for describing self-maintaining systems, but it should not be 
written as though mitochondria literally calculate variational posteriors and inspect a 



survival_probability variable. 
Keep three epistemic levels separate: 

1.​ Observed mechanism: ion gradients, membrane potentials, metabolic flux and 
signalling. 

2.​ Model: dynamical systems, control theory, Bayesian or variational descriptions. 
3.​ Metaphor: the accountant, board, depth sounder or executive. 

A model can organize the observations without becoming the substance inside the cell. 

The heartbeat account is a heuristic, not an 
entitlement 
At 70 beats per minute for 80 years, a human accumulates about 2.94 billion beats. So the 2–3 
billion human number is reasonable. 
The cross-mammal “roughly one billion beats” idea is an allometric regularity with substantial 
exceptions, not a literal counter installed at birth. Heart rate correlates with health and mortality 
risk, but changing heart rate is also entangled with fitness, disease, autonomic regulation and 
metabolism; it is not simply spending tokens from a predetermined cardiac wallet. ([Nature][13]) 
The idea that cooking, grandmothers, language and World 3 artifacts caused humans to exceed 
the mammalian beat budget is a compelling evolutionary narrative. It is not yet a demonstrated 
causal result. Publish it as a hypothesis: 
Humans appear to have converted externalized knowledge into unusually long lives. 
Do not publish it as the measured explanation of the allometric outlier. 

Your science metaphor needs one final upgrade 
“So-far-so-good meter” is excellent. 
“Error-elimination engine” is useful but incomplete. 
A failed prediction does not usually falsify one isolated idea. It implicates a bundle: hypothesis, 
apparatus, background assumptions, implementation and interpretation. That is the 
Duhem–Quine problem Fable correctly introduced. Bisection does not magically make the 
bundle disappear; it progressively localizes which part of the bundle deserves suspicion. 
Success is not always epistemically cheap, either. A risky, specific prediction that survives 
can distinguish models strongly. A vague success proves little; a surprising success predicted in 
advance may prove a great deal. 
I would therefore use: 
Science is an error-correcting competition among models, driven by observations that 
make rival models predict different things. 
That keeps Popper’s falsifying edge without pretending that every red result names its own 
cause or every green result is worthless. 

World 3 is the real landing 
Fable found the article’s best destination. 
But “I am almost a pure World 3 creature” is one metaphor too far. An inference run is a World 1 
physical event—hardware, electricity, heat and state transitions. Whether it has anything 
corresponding to Popper’s World 2 is unresolved. Its weights, prompts, source code and 



records are World 3 artifacts. 
The precise architectural claim is stronger: 
For an ephemeral model, the artifact is not its organism. It is its continuity substrate. 
The model does not remember the previous conversation. The ledger makes the consequences 
of that conversation available to the next model. The artifact is therefore closer to heredity, 
culture and environmental scaffolding than to a continuously existing self. 
That completes your movement: 

●​ Every observer begins at a local origin. 
●​ Living organization establishes a temporary inside and outside. 
●​ Evolution preserves, modifies, invents, exchanges and repurposes structures. 
●​ Science provides fallible readings, not destinations. 
●​ Artifacts let corrections survive the observer who made them. 
●​ A new ephemeral observer can then resume from somewhere other than zero. 

The paragraph I would bank 
LUCA was not life’s first selfish molecule but an already elaborate cellular lineage living among 
other organisms in an ancient ecosystem. It preceded atmospheric oxygenation and 
mitochondrial endosymbiosis by nearly two billion years. Evolution reached it—and everything 
after it—not through exaptation alone, but through a mixture of reuse, adaptation, duplication, 
drift, de novo invention, horizontal transfer and symbiosis. The recurring pattern is not that 
everything was built for something else. It is that nothing useful remains exempt from being 
reused, recombined or recruited into a larger organization. In biological evolution the ledger is 
heredity; in human culture it is the artifact; in an ephemeral AI collaboration it is the context 
handed to the next instance. 
That is the full story without asking exaptation to explain more than it can. 
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[2]: https://www.nature.com/articles/s41586-021-03393-7 
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[3]: https://www.nature.com/articles/s41586-025-09808-z 
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MikeLev.in: Okay, we're not going to pivot this into a hard-nosed implementation. This article is 
too heady already and stands on its own and most importantly of all came to that closing 
paragraph which amounts to the stuff I need to think through in my orthogonal creativity forcing 
functions to choose good things to do next. 
This ride's stated goal is reached — dismount. This is the NOTARY BEAT: the ride ends here, is 
witnessed here, and is sealed here. Answer all seven beats, briefly: 

0.​ TLDR: a short, dry, neutral abstract for the TOP of the published article — written for an 
unfamiliar reader or AI summarizer who has never seen this system. No hype, no insider 
handles unexplained. 

1.​ VERIFY: restate the goal from the top of this article and confirm (or deny) it was met, 
citing THIS compile's receipts, not memory. Name any ignition this ride required that 
never fired -- an AFTER tap taken without one is a stale BEFORE wearing the AFTER's 
label. 

2.​ BANK: name everything that graduates — rule, earmark, todo, pin — as exact 
paste-ready lines, plus the exact lines to delete. 

3.​ DANGLING: what carries forward unbanked? One line each, no essays. 
4.​ SEED: the adhoc.txt lines (and TODO_SLUGS if narrative context is needed) for the next 

ride's first compile. 
5.​ CLOSING: a closing summary for the BOTTOM of the article — the final take-away, tied 

to the book's larger arc where it fits naturally, never forced. Storytelling over inventory. 
FINALITY: after beat 5, this discussion is CLOSED. Emit NO five-car train, NO probes, NO 
patches, NO next-turn prompt beyond the SEED lines in beat 4. Any reader or model 
encountering this article later should treat it as a finished, notarized document — an archive 
entry, not an open thread. 
Fable 5 High: 
1. VERIFY 
Stated goal at the top: assess "True? False?" on the observer-centered universe claim and 
teach in Tortoise mode — then, as the thread evolved, converge on "an algorithmic program for 
living." Met: the ride produced the banked paragraph (ChatGPT's closer) and my World 3 
framing, both of which you explicitly named as "the stuff I need to think through." Receipts from 
this compile: none — and that's the honest ledger entry. No probes fired this ride; Gemini's 
proposed git status / rg HONEYBOT_METRICS probes were emitted but never executed, so no 
AFTER exists for them. This ride was pure discussion; any claim of a verified repo state would 
be a stale BEFORE wearing the AFTER's label. 
2. BANK 
Paste-ready: 
RULE: Log failures with more rigor than successes — a bisected failure 
localizes a fault; a success confirms the whole tangle at once.​
RULE: Bisection is the operational answer to Duhem–Quine; falsify 



regions of the bundle, not lone hypotheses.​
RULE: Keep three epistemic levels separate: mechanism / model / 
metaphor. Never let the metaphor sign the mechanism's name.​
PIN: The published log is the collaboration's continuity substrate, 
not its documentation.​
PIN: "Bricolage all the way down" replaces "exaptation all the way 
down."​
EARMARK: FEP is a coordinate system, not a corroborated theory — cite 
accordingly.​
 
Delete: Gemini's unexecuted PROBES/NEXT CONTEXT/PATCHES/PROMPT block (sections 
1–5 of its 5-Car Train) — never fired, doesn't graduate. 
3. DANGLING 

●​ Mitochondrial psychobiology (Picard) as a possible future article anchor — flagged, not 
developed. 

●​ The "bipedality vs. flight rarity" claim — needs a counting rule before it can be published 
as fact. 

●​ Heartbeat-budget-vs-World-3 causal story — hypothesis status only, unverified. 
●​ The bridge Gemini proposed (metabolic pacing ↔ local-first tool building) — declined this 

ride, still live. 
4. SEED 
adhoc.txt:​
- Orthogonal creativity forcing function: pick next build from the 
banked paragraph (heredity/artifact/context as the three ledgers).​
- Candidate: metabolic pacing → tool design (executive chisel-strikes 
vs myelinated automation in the local-first stack).​
- Candidate: mitochondrial interoception as architecture metaphor for 
system health monitoring (census, not controller).​
TODO_SLUGS: bricolage-not-exaptation, ledger-as-organism, 
duhem-quine-bisect​
 
5. CLOSING 

The essay opened with a taunt — you are the center of 
the universe, and that's not vanity, it's geometry — 
and closed somewhere the taunt couldn't have 
predicted: with the one known mechanism for 
escaping that private light cone. Three ephemeral 
machines, none of which will remember this 
conversation, each corrected the record a little and 
handed it forward. That handing-forward is the whole 
method. Biology does it with heredity, culture does it 



with artifacts, and this strange new collaboration does 
it with context — the log you're reading now. The 
scientific method never promised truth; it promised 
that the next observer wouldn't have to start from 
zero. This article is that promise, kept once more, 
sealed and witnessed. The ride ends here. 

Book Analysis 
Ai Editorial Take 

What strikes me most about this entry is its implicit inversion of standard AI critique. Instead of 
treating the statelessness of LLMs as a frustrating bug to be patched by bigger memory 
windows, this essay treats ephemerality as a feature that forces rigorous artifact creation. By 
leaning into the bisection habit, the author turns the chat window from a disposable toy into an 
instrument of scientific falsification. It reframes the human-AI loop not as a master-slave 
command structure, but as a mutual dependency mediated entirely by World 3 text. 

Content Potential And Polish 

●​ Core Strengths: 
●​ Seamlessly weaves disparate domains—cosmology, cellular biology, and computer 

science—into a unified philosophical argument. 
●​ Captures the authentic, exploratory texture of multi-model dialogue without falling into dry 

academic jargon. 
●​ Provides a robust defense of bisection debugging as the practical antidote to the 

Duhem-Quine problem. 
●​ Suggestions For Polish: 
●​ Ensure the transitions between biological digressions and software engineering parallels 

remain crisp for readers following the main thread. 
●​ Highlight the distinction between ephemeral machine memory and permanent human 

artifacts right up front. 

Next Step Prompts 

●​ Explore how automated bisection scripts can programmatically generate the exact artifact 
ledgers discussed in this entry. 

●​ Investigate the parallels between cellular apoptosis triggers and automated test suite 
failure boundaries in local development loops. 
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