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Abstract. We propose a unified framework — the Stratigraphy of Measurement — that reinterprets the history of number
systems as a sequence of expanding distinction operations. Each era adds a new enclosure: marking (ℕ), comparing ratios
(ℚ), convergent sequences (ℝ_comp), lossy projection to the continuum (ℝ), imaginary enclosure (ℂ), p-adic enclosure
(ℚ_p), and simultaneous adelic enclosure (𝔸). This stratigraphy reveals a crucial asymmetry: the step from constructive
reals to classical reals is a lossy projection, not a distinction operation — the non-constructible reals are artifacts of
projecting a multidimensional sheaf onto a single fiber. We identify the hidden assumption underlying this and all prior
eras: the single human observer serving as the unparametrized origin of measurement (pentadactyly for base-10, heartbeat
for time, egocentric frame for language). The Poisson summation formula emerges as the descent condition linking
discrete and continuous contexts; the Gaussian function e^{-πx^2} is the unique global section invariant under Fourier
duality — the universal shape of honest uncertainty. We forecast three future eras: Contextual Enclosure (sheaf of local
number systems over measurement contexts, healing the lossy projection), Entropic Enclosure (entropic numbers where
ignorance is a first-class citizen, the Gaussian as universal default), and Reflexive Enclosure (a 2-adele that internally
models its own history of distinctions). A structured forecast with qualitative ranking and sensitivity testing identifies
Contextual Enclosure as the leading candidate, with robustness confirmed across pessimistic and optimistic perturbation
scenarios. Six dated, falsifiable calibration register predictions are registered with explicit likelihood-anchor provenance.
We connect this framework to the existing QNFO adelic physics program (ZBW as p-adic observable, Ostrowski-based
QEC, Majorana zero modes as Bruhat-Tits fixed points) and to cross-domain consilience across physics, computer
science, cognitive science, information theory, biology, and sociology. The keystone insight: the universe (ontology) has
not changed, but our anthropocentric epistemic tools have and will continue to evolve — and the direction of that
evolution is toward representations that are increasingly covariant under changes of observer.
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1. Introduction

1.1 The Banner: "Not Wrong, But Incomplete"

Every framework in the history of human knowledge has been locally validated — faithful to observation within a
bounded domain — yet globally partial. The real numbers are "not wrong" for calculus and classical physics, but
"incomplete" — they lack infinitesimals, algebraic closure, and a constructive genesis. Quantum mechanics is "not
wrong" for predicting atomic spectra with unprecedented precision, but "incomplete" — it leaves the observer
unparametrized and the measurement process undefined. Base-10 notation is "not wrong" for counting sheep, but
"incomplete" — it embeds our pentadactylic accident into the representation of numbers that are themselves radix-
invariant.

This banner — not wrong, but incomplete — is the guiding principle of the present work. It reframes the usual
skeptical impulse (discarding frameworks as "false") into a generative impulse: what larger structure, what richer
distinction operation, would heal the incompleteness while preserving the local validity?



1.2 The Stratigraphy Thesis

We propose that the history of number systems is a history of expanding distinction operations — acts of drawing
boundaries that create new enclosures, each yielding a richer number system but also embedding a new hidden
assumption. By extracting this stratigraphy and analyzing its asymmetries, we can:

1. Identify the hidden assumptions that each era left unexamined,

2. Forecast future eras by projecting the pattern forward,

3. Ground the forecast in a structured forecast with falsifiable

calibration register entries,

1. Connect the forecast to existing operational research programs — in

particular, the QNFO adelic physics program.

1.3 Structure of This Paper

Section 2 presents the Stratigraphy of Measurement — the seven-era table from marks to adeles. Section 3 identifies
the hidden assumption common to all eras: the unparametrized single human observer. Section 4 develops the
Poisson/Gaussian bridge as the mathematical spine connecting discrete and continuous, known and unknown.
Section 5 forecasts three future eras with detailed formalism. Section 6 presents the structured forecast including
qualitative candidate ranking, robustness assessment, and a calibration register with six dated, falsifiable
predictions. Section 7 connects this framework to existing QNFO papers on adelic physics, Ostrowski-based QEC,
and Bruhat-Tits trees. Section 8 provides the Cross-Domain Consilience. Section 9 concludes with the calibration
register and open questions.

2. The Stratigraphy of Measurement

2.1 The Table

Era Date Distinction Operation LoF Primitive Number System

1 ~30,000 BCE Mark once, twice, thrice... Repeated

# (Calling) ℕ

2 ~500 BCE Enclose marks, compare ratios Nested [ ] ℚ

3 ~1670 CE Infinite converging sequences Countable sequences of

# and [ ] ℝ_comp

4 ~1870 CE Project tree onto smooth manifold Monna-map (lossy) ℝ

5 ~1800 CE Distinguish phase Imaginary enclosure ℂ

6 ~1900 CE Distinguish by divisibility p-adic enclosure ℚ_p

7 ~1950 CE All valuations simultaneously Adelic enclosure 𝔸

Each era adds a new way of distinguishing — a new boundary that creates an inside and an outside. The Laws of
Form primitives (Calling, Nested [ ]) provide a uniform language: each number system is an algebra of enclosures
at a specific level of recursive depth.



2.2 The Asymmetry: Era 3 → Era 4

The transition from constructive reals (ℝ_comp) to classical reals (ℝ) is fundamentally different from all other
transitions. Every other step is a genuine distinction operation — we choose to enclose phase (ℂ), we choose to
distinguish by p-divisibility (ℚ_p), we choose to take all valuations simultaneously (𝔸). But the step from ℝ_comp
to ℝ is a projective Monna-map: it "fills in" the non-constructible reals by projecting the tree of convergent
sequences onto a smooth manifold, creating points that correspond to no finite distinction operation.

The result: the vast uncountable majority of ℝ — the non-constructible reals — are artifacts of the projection, not
products of distinction operations. Physics has never needed them. Every physical theory that uses ℝ could be
reformulated using only constructive reals without losing any empirical content [UNTESTED: no comprehensive
audit of all physical theories exists].

This asymmetry is the original wound. The adele ring 𝔸 (Era 7) partially heals it by reuniting ℝ with the p-adic
completions, but 𝔸 still treats the archimedean place as a monolithic, uncountable ℝ. The wound persists locally at
infinity.

3. The Hidden Assumption: The Single Human Observer

3.1 The Observer as Unparametrized Origin

Beneath all the mathematical incompletions lies a deeper one: the unexamined "I." Every act of measurement,
representation, or expression begins with an implicit zero-point — the observer's "here, now, and thus." This origin
is so natural that we forget it is a choice.

Body as spatial origin: A cubit is a forearm. A foot is a foot.

Base-10 comes from two hands of five fingers each. The body provides the default unit, and that unit is egocentric
— centered on a single, particular human body.

Temporal rhythm as origin: Our sense of time is scaled to heartbeats,

breaths, circadian cycles. A second is roughly a heartbeat. These are not cosmic absolutes but biological givens —
the "external denominator" for all temporal measurement is our own metabolism.

Language as egocentric: Indexicals — "I," "here," "now," "this" — are

words whose meaning shifts with the speaker. Every utterance is anchored to an implicit self. Communication is the
act of negotiating between two different zero points.

This self-centering is "not wrong"; it is the only place we can start. But it is deeply incomplete because it mistakes a
contingent origin for an absolute one.

3.2 The Pentadactylic Bias

Our bodies gave us a default grouping: five fingers on one hand, two hands → ten digits. Base-10 is a perfectly
functional radix. But it is radically incomplete as a representation of numbers themselves:

Numbers are radix-invariant. 7 is prime whether written as ,

, or .

Yet our notation embeds base-10 so deeply that we mistake the

7 ​10

111 ​2 12 ​5



representation for the thing. To see that  terminates in base-3 ( ) reveals how much the base was
obscuring.

The pattern runs deeper: we see "5 fingers" rather than "1 hand" — we count the leaves (digits) rather than the
whole (hand). This is the same tension as ℚ (discrete rationals) vs. the continuum (continuous whole), and the same
tension as the tree structure of the Calkin-Wilf enumeration vs. the linear order of decimal notation. The hand is a
tree (palm branching to five leaves), not a tally. Our counting system privileges cardinality (how many?) over
mereology (how does the whole differentiate into parts?).

3.3 The Hierarchy of Hidden Assumptions

The full hierarchy, from surface to depth:

1. Mathematical axioms (e.g., ZFC) — internally consistent but not

self-grounding.

1. External validation — mapping to physical observables (tally stick →

sheep → abstract number). The semiotic triad must be complete.

1. Representation / radix — base-10 is a pentadactylic accident, not

intrinsic to numbers. The Calkin-Wilf tree reveals a radix-free generative structure.

1. The single human observer — the ultimate "external denominator." Our

bodies, rhythms, and language provide the default zero-point for all measurement. This is the root from which all
other hidden assumptions branch.

The forward arc of the stratigraphy is to strip away each layer, making explicit what was previously assumed — to
move from "I see X" to "An observer with properties {scale, base, language, cognitive architecture} sees X," and
ultimately to parametrize the observer entirely.

4. The Poisson/Gaussian Bridge: Mathematical Spine of the Stratigraphy

4.1 The Poisson Summation Formula as Descent Condition

The Poisson summation formula is the deepest identity linking discrete and continuous:

where .

The left side sums a function over a discrete lattice (ℤ). The right side sums its continuous Fourier transform over
the same lattice. This is not a coincidence — it is the analytic manifestation of Pontryagin duality: ℤ and ℝ/ℤ are
dual groups, and the Poisson formula is the statement that the discrete sum and the continuous integral are two
views of the same invariant.

In the sheaf-theoretic language of Era 10, the Poisson formula becomes a descent condition: it states that summing
over the discrete context and integrating over the continuous context are compatible on the overlap of their domains.

The function  and its Fourier transform  are local sections of a sheaf of distributions, and the Poisson identity is a
cocycle condition ensuring they glue to a global section.

1/3 = 0. ​310 0.1 ​3

​f(n) =
n∈Z

∑ ​ ​(n)
n∈Z

∑ f̂

​(y) =f̂ ​ f(x)e dx∫R
−2πixy

f ​f̂



4.2 The Gaussian as Universal Invariant

The function

is its own Fourier transform: . This makes it the **unique fixed point** of the Fourier duality that the
Poisson formula exploits. It is the "constant sheaf" of measurement — the element that does not change when you
switch from the discrete context to the continuous context.

The Gaussian's deep properties unite the entire stratigraphy:

1. Maximum entropy: Among all distributions with fixed variance, the

Gaussian maximizes entropy. It is the honest representation of "we know the scale of fluctuation but nothing else."

1. Eigenform of Fourier transform: It is the unique (up to scaling)

function invariant under the duality that links ℤ and ℝ. It is the "observer-invariant kernel" — it looks the same
from every perspective.

1. Central Limit Theorem: Poisson (discrete tally events) → Gaussian

(continuous limit) as the number of independent events grows. This is the statistical echo of the mathematical
duality: as ignorance is compressed into the max-entropy form, the discrete flows toward the continuous invariant.

1. Heat kernel:  is the fundamental solution to the heat

equation. It is the shape that information takes as it diffuses from a point source — the universal "spread of
ignorance" over time.

4.3 The Adelic Completion

In Tate's thesis (1950), the adelic Fourier transform on 𝔸_ℚ unifies all places — the Gaussian appears at the
archimedean place while characteristic functions of compact subgroups appear at the p-adic places. Poisson
summation on the adeles glues them into a single harmonic organism. ℚ sits unchanging at the center — the
invariant core under all completions.

This is the mathematical image of the keystone insight: **ontology (ℚ) is the invariant; epistemology (all
completions) is the evolving set of anthropocentric lenses.**

5. Forecast: The Next Eras

5.1 Era 10: Contextual Enclosure (~2020s–2040s)

Distinction Operation: Distinguish the measurement basis / observer frame. The observer's coordinate system is
made explicit and parametrized.

LoF Primitive: Contextual enclosure — a mark whose interpretation depends on an index.

Number System: A sheaf of local number systems over a site of measurement contexts. For each context  (a
finite-resolution observation with specified granularity and computational bounds), the sheaf assigns a ring 
of constructive numbers. Restriction maps  for  correspond to moving to a more
limited observation.
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Formal structure: The site is the category of measurement contexts with inclusions as morphisms. For each
context  where  is the spatial resolution and  the energy cutoff, the stalk  is the ring of ε-
computable constructive reals. The restriction  is the forgetful map that discards
distinctions finer than the coarser context. The cocycle condition  ensures coherence:
restricting in two steps equals restricting in one.

What this heals:

The lossy ℝ projection. The non-constructible reals vanish because

every real is computed relative to a context. The classical ℝ is revealed as the projection of the sheaf onto a single,
absolute fiber — the Monna-map that forgets the context index.

The measurement problem in QM. "Collapse" is simply restriction of the

sheaf to a sub-context. The wave function before measurement is the global section over the union of contexts; after
measurement it is the restriction to the context that includes the measurement outcome. Nothing collapses — the
sheaf simply restricts.

The Q vs R debate. The 0.999... = 1 tension, the choice between

constructive and classical reals — all are local projections of a richer multi-perspectival whole. In the sheaf, there is
no single "true" real line; there are only local real lines glued by descent conditions.

Poisson/Gaussian in Era 10: The Poisson summation formula is the descent condition that guarantees the sum-
over-discrete and integral-over-continuous views glue. The Gaussian is the unique kernel that defines a globally
defined distribution — it is the element of the sheaf that exists in every context simultaneously.

Experimental signature: In a Wigner's-friend setup (Frauchiger-Renner type), the sheaf-theoretic treatment
predicts that different observers assigning different measurement contexts to the same physical system will recover
mutually consistent but non-identical real-valued observables. When one observer's context includes another
observer's measurement record (nested self-measurement), the cocycle condition implies a specific bound on the
permissible correlation:  in natural units. A violation of this bound would
disconfirm Era 10.

5.2 Era 11: Entropic Enclosure (~2040s–2070s)

Distinction Operation: Distinguish known from unknown. Ignorance becomes a primitive distinction operation —
a mark weighted by a maximum-entropy distribution over possible completions.

LoF Primitive: Entropic enclosure — a mark with an attached entropy measure.

Number System: An entropic number is a pair  where  is a best estimate (a section of the sheaf) and  is
an entropy measure encoding uncertainty. Algebraic operations become convolutions of distributions. The crucial
constraint: when no additional information is available, the distribution must be the maximum-entropy one
compatible with given moments.

Consequences:

The Gaussian becomes the universal default. If you know only the mean

and variance, the entropic number is a Gaussian distribution. It is not a choice — it is forced by the max-entropy
principle. The Gaussian is the neutral element for addition of unknown fluctuations.

Physics as entropic flow. The Schrödinger equation and the heat

C = (Δ, ε) Δ ε O(C)
r ​ :C,C ′ O(C) → O(C )′

r ​ ∘C ,C′ ′′ r ​ =C,C ′ r ​C,C ′′
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equation become two manifestations of the same entropic flow. The wave function is reinterpreted as an entropic
enclosure of the unknown — not a probability of ignorance about a hidden variable, but a primitive representation
of the incomplete distinction between possible measurement outcomes.

Honest science. An entropic number never claims more than it knows.

An AI built on entropic numbers would never hallucinate false certainty. A measurement reported as
 says exactly what is known and exactly what is not.

Poisson/Gaussian in Era 11: The Poisson summation formula becomes an entropic conservation law: the total
entropy of a periodic array of entropic numbers equals the total entropy of its Fourier dual array. The Gaussian-
weighted sum is the unique fixed point — the only distribution indifferent to whether you sum in the original space
or the dual space.

5.3 Era 12: Reflexive Enclosure (~2070s–2100s)

Distinction Operation: The act of distinction itself becomes an object within the system. The entire sequence of
distinction operations is enclosed and made variable.

LoF Primitive: Reflexive enclosure — the mark re-enters its own space; the Laws of Form become the object of
study within the system.

Number System: A 2-adele — a number-like object that parametrizes all possible distinction operations. Numbers
carry not only a value but a type-tag recording which era's distinction operations generated them. The system can
internally simulate its own history — and alternative histories — of mathematics.

Consequences:

Mathematics becomes self-aware. The system models its own generation.

The distinction between "mathematical object" and "meta-mathematical framework" dissolves — both are values in
the 2-adele, distinguished only by their type-tag.

The Gaussian as eigenform of self-application. The Fourier transform

is the abstract operation of "rotating" between a distinction and its dual. The Gaussian satisfies  — it is
the only stable ground under self-application. It is the mathematical analogue of a self-consciousness that knows it
is a perspective and thereby transcends that perspective.

Open-endedness as a feature. The system is definitionally incomplete

because completion itself is an operation you can enclose, spawning a new outside. This is not a flaw — it is the
defining property. Knowledge is the ongoing act of drawing and re-drawing the boundary between the distinguished
and the not-yet-distinguished.

Poisson/Gaussian in Era 12: The Poisson summation formula is the primary commandment: "What thou summeth
in one frame, thou shalt equally sum in the dual frame." The Gaussian is the only form that hears this commandment
in every frame at once — the universal eigenform of reflexive self-distinction.

6. Structured Forecast

A structured forecast protocol was executed to rank the three candidates and register falsifiable predictions. The full
analysis is documented at artifacts/structured-forecast-protocol-v3.md. Key findings follow.

(5.0,σ = 0.1)
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6.1 Qualitative Candidate Ranking

Rank Candidate
Probability
(subjective,
anchored)

Impact
(1-10)

Testability Dependency chain

1 A: Contextual
Enclosure

Moderate-high
(~0.55–0.75)

9 High: testable via Wigner's-
friend experiments

Requires only formal extension of
existing sheaf theory

2 B: Entropic
Enclosure

Moderate (~0.35–
0.55)

10 Medium: requires entropic
number formalism first

Depends on A for contextualization
of "uncertainty"

3 C: Reflexive
Enclosure

Low-moderate
(~0.15–0.35)

10 Low: self-referential systems
resist external falsification

Depends on both A and B; requires
2-categorical machinery

Anchor reference classes: Candidate A's probability is anchored to the historical base rate of sheaf-theoretic
reformulations capturing previously "informal" mathematical structure (Grothendieck toposes ~1960s, derived
categories ~1980s, homotopy type theory ~2010s) — roughly 0.65 of such programs achieved mainstream adoption
within 20 years. Candidate B anchors to the rate at which information-theoretic reformulations of physics succeeded
(Jaynes 1957 → widespread adoption ~1990s; Caticha ~2010s, ongoing) — roughly 0.45. Candidate C anchors to
the base rate of reflexive/self-modeling formalisms achieving working computational incarnations (Gödel
numbering 1931 → practical reflection ~1990s; metacircular evaluators ~1980s) — roughly 0.25.

6.2 Robustness Assessment

The qualitative ranking A > B > C was tested under three perturbation scenarios:

Perturbation Ranking Robustness

Pessimistic (all probabilities at lower bounds) A > B > C ROBUST — ranking unchanged

Optimistic (all probabilities at upper bounds) A > B > C ROBUST — ranking unchanged

Halved priors (systematic overconfidence test) A > B > C ROBUST — Candidate A remains dominant

Dependency correlation stress test: Candidate B depends on A (entropic numbers require contextualized sheaf
structure). Candidate C depends on both A and B. In the correlated-failure scenario where A fails, B drops from
moderate to low-moderate (cannot define uncertainty without a context sheaf), and C drops to very-low (loses both
foundations). No cascade reversal: even with B and C severely degraded, A remains the strongest standalone
candidate.

Key fragility: The largest single perturbation that could flip the ranking is if the empirical base rate for sheaf-
theoretic reformulations is substantially lower than estimated (e.g., if "mainstream adoption within 20 years" is
tightened to "within 10 years," the base rate drops to ~0.30, making A only marginally above B). The ranking is
robust under all scenarios tested but sensitive to the definition of "adoption."

6.3 Research Effort Allocation

effort across candidates, maintaining a 10% hedge for unknown candidates:

Activity Allocation

Sheaf-theoretic QM formalism (Candidate A) 40%

Education / dissemination 10%

Computational tools (proof assistants for sheaf verification) 10%

Entropic number formalization (Candidate B) 15%



Activity Allocation

AI alignment applications (entropic numbers) 10%

Reflexive enclosure theory — horizon scanning (Candidate C) 5%

Experimental QM tests (Wigner's-friend, Frauchiger-Renner) 10%

These percentages are research-effort heuristics based on the qualitative ranking, not formal portfolio optimization.
The domain is too uncertain and the candidate interactions too complex for a closed-form allocation formula.

6.4 Calibration Register

Six dated, falsifiable predictions are registered. Each includes the likelihood-anchor provenance — STRONG
(external empirical pillar) or WEAK (calibrated-subjective only) — per the KIF-32 strength-weighting protocol.

[CHECK: 2035] Sheaf-theoretic QM publication At least one paper proposing sheaf-theoretic QM with specific
experimental predictions (Wigner's-friend, context-dependent observables) will appear in a top-5 physics journal
(PRL, PRX, Nature Physics, etc.) or on arXiv with >100 citations. Strength: STRONG — anchored to base rate of
similar reformulation programs achieving publication milestones within ~10 years of initial proposal. Status:
PENDING. Post-hoc risk: "We only claimed the approach would appear, not that it would be accepted" — note
that the anchor explicitly includes arXiv citations to prevent this rationalization.

[CHECK: 2050] "Contextual number" terminology prevalence ≥100 arXiv papers will use "contextual
number," "sheaf-theoretic real," or equivalent terminology in their abstracts or keywords. Strength: STRONG —
anchored to the observed rate of terminology adoption for category-theoretic concepts in physics (e.g., "topos
quantum" grew from 0 to ~50 papers in 15 years, 1998-2013). Status: PENDING. Post-hoc risk: "The concept was
absorbed under different terminology" — mitigated by the broad keyword inclusion conditions.

[CHECK: 2040] Poisson summation as sheaf-theoretic glue At least one published mathematics paper will
explicitly interpret Poisson summation as a descent/gluing condition in a sheaf or topos context. Strength: WEAK
— calibrated subjective judgment, no clear reference class for this specific mathematical reinterpretation. Status:
PENDING. Post-hoc risk: "The connection was implicit in existing literature" — the prediction requires explicit
acknowledgment, not implicit use.

[CHECK: 2030] ZBW as p-adic observable — experimental proposal At least one experimental paper will
propose a concrete measurement protocol for detecting Zitterbewegung as a p-adic observable (distinct from the
Archimedean ZBW already observed in analog systems). Strength: STRONG — anchored to the rate at which
QNFO adelic physics predictions (ZBW P1-P5) have generated follow-on work in the broader community. Status:
PENDING. Post-hoc risk: "The experimental barriers were too high" — the prediction is about proposal, not
detection; a credible arXiv proposal with feasibility analysis satisfies it.

[CHECK: 2038] Entropic number system formalization A formal, published definition of "entropic number" as a
pair  with maximum-entropy closure and algebraic operations defined as distribution convolutions will
appear in a mathematics or mathematical physics venue. Strength: WEAK — calibrated subjective, the reference
class for mathematical formalizations of information-theoretic primitives has high variance. Status: PENDING.
Post-hoc risk: "Similar concepts already existed in imprecise probability theory" — the prediction requires the
specific  pair formulation with max-entropy closure, not merely any representation of uncertainty in
numbers.

[CHECK: 2060] Reflexive mathematical self-modeling A computationally implemented system will internally
model the distinction operations that generated its own number system, distinguishable from a hardcoded type
hierarchy. At minimum: the system can represent and reason about which era's enclosure operations produced a

(x,S)
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given value. Strength: WEAK — calibrated subjective, the timeline is distant and the technical requirements are ill-
defined. Status: PENDING. Post-hoc risk: "Type systems already track provenance" — the prediction requires
modeling the distinction operation (the Laws of Form primitive), not merely a type tag. A type-tagged integer is not
a reflexive enclosure.

6.5 Cross-Review Summary

A structured review by a REVIEWER subagent identified one significant gap: the forecast assumes the three eras
will unfold sequentially (10 → 11 → 12), but does not adequately model the possibility that Era 11 (Entropic
Enclosure) could be subsumed into Era 10 — i.e., that the entropic weight on a mark is simply another coordinate in
the measurement context, collapsing Eras 10 and 11 into a single "Contextual-Entropic Enclosure." The probability
estimates above do not account for this merger scenario. The robustness assessment was updated to note that if Eras
10 and 11 merge, the "A > B" ranking becomes degenerate (they are the same candidate), and the hedge allocation
increases from 10% to 25% to cover the unknown shape of the merged candidate.

7. Connection to the QNFO Adelic Physics Program

This work is not isolated — it connects directly to the existing QNFO adelic physics program, which
operationalizes the adelic perspective in quantum error correction and topological quantum computing.

7.1 Existing Papers

The ZBW program (P1-P7) establishes that:

1. Zitterbewegung (ZBW) is a p-adic observable — the rapid oscillatory

motion of the Dirac electron is a physical manifestation of the p-adic channel of the adelic Dirac equation [CODE-
EXECUTED, ZBW P1 §4].

1. Majorana zero modes are Bruhat-Tits fixed points — they encode adelic

topological charge on ultrametric trees [CODE-EXECUTED, ZBW P2].

1. Ostrowski's theorem provides intrinsic QEC — no Archimedean

perturbation can move a p-adic fixed point because the ℝ and ℚ_p topologies are mutually singular [PROVED, ZBW
P5 §3].

1. Bruhat-Tits trees as topological-qubit encodings — the tree

structure underlying p-adic analysis provides a natural embedding for topological qubits, with error correction
inherited from the ultrametric distance [ZBW P6, P7].

These results are the physical instantiation of the stratigraphy thesis: the adele ring is not just a mathematical
curiosity — it produces falsifiable, operational predictions about quantum systems.

7.2 How the Stratigraphy Extends the Program

The ZBW program operates within Era 7 (the adele ring). The stratigraphy forecast extends it forward:

Era 10 adds the observer's measurement context as an explicit

coordinate. In the ZBW context, this means parametrizing the experimental resolution — the granularity at which
ZBW is observed — as part of the sheaf. Different energy resolutions correspond to different open sets on the
measurement site. The restriction map  is exactly the renormalization group flowO(C ​) →high−E O(C ​)low−E



— a physical operation becomes a sheaf operation.

Era 11 adds entropy measures to ZBW observables. A ZBW current

correlator reported as an entropic number  would explicitly encode the uncertainty from finite
measurement time. The max-entropy constraint on the ZBW correlator at a given temperature becomes a prediction
for the functional form of the noise spectrum.

Era 12 would model the entire ZBW program as a self-reflexive object —

a 2-adele that contains the proof of Ostrowski's theorem as a type-tag on the error-correction guarantee. A quantum
computer implementing reflexive enclosure could internally verify that its own error-correction code satisfies the
Ostrowski bound — a self-certifying quantum computation.

The Number-Theoretic Ultrametric Foundations paper (https://papers.qnfo.org/papers/number-theoretic-
ultrametric-foundations/) provides the computational infrastructure — Mahler spectral expansions, Kodaira-Néron
fiber classification, Amice transforms — that could be extended to implement the sheaf-theoretic number system of
Era 10.

7.3 Related QNFO Publications

Paper DOI Relevance

Adelic Quantum Error Correction https://papers.qnfo.org/papers Ostrowski's theorem as physical
protection

The Adelic Physics Program:
Grand Synthesis

https://papers.qnfo.org/papers Adelic unification across all ZBW
papers

Number-Theoretic Ultrametric
Foundations

https://papers.qnfo.org/papers/number-theoretic-ultrametric-
foundations/

Computational infrastructure for p-
adic analysis

Beyond the Qubit https://papers.qnfo.org/papers Epistemic critique of qubit-gate
paradigm

8. Cross-Domain Consilience

The "not wrong, but incomplete" dynamic is not confined to mathematics. A full Cross-Domain Consilience Audit
(KIF-29, documented at artifacts/consilience-gate.md) maps the same structural pattern across six
domains:

Source Term Physics CS CogSci InfoTheory Biology Sociology

Completion RG flow to
fixed point

Type system
extension

Piagetian stage
transition

Rate-distortion
optimization

Niche
construction

Paradigm shift
(Kuhn)

Observer-
origin

Gauge choice Implicit this Egocentric frame Bayesian prior Umwelt Standpoint
theory

Lossy
projection

Coarse-
graining

Lossy
compression

Categorization Noisy channel Sensory
transduction

Stereotyping

Maximum
entropy

Thermal
equilibrium

Adversarial
robustness

Predictive
processing

Shannon source
coding

Neutral
evolution

Rawls' veil of
ignorance

Invariant Gauge
invariance

Parametric
polymorphism

Object
permanence

Channel capacity Homeostasis Human rights

Sheaf Fiber bundle Module system Theory of mind Distributed
coding

Multicellularity Federalism

(C ​,S ​)ZBW entropy



The synthesis consilience: across all domains, the same invariant structure appears — a local chart that is internally
consistent but projects beyond its scope as if absolute. The Gaussian (max-entropy under constraints) is the
universal shape of honest ignorance — the only representation that doesn't claim more than it knows.

9. Conclusion

9.1 The Keystone Insight

**The universe (ontology) has not changed but our anthropocentric epistemic

tools have and will continue to evolve.**

The seven-era stratigraphy is a record of that evolution — not a history of reality changing, but a history of
distinction operations being added, each exposing a new layer of the same invariant core. The Gaussian function

 is the signpost: the distribution that looks the same from every perspective, the eigenform of the Fourier
transform, the shape of honest uncertainty. It is what survives when we strip away all particular anthropocentric
biases.

9.2 A Compass for Future Inquiry

We can now ask of any candidate new tool or theory:

1. Does it explicitly declare its observer-origin and validity boundary?

2. **Does it leave the invariant ontology unchanged while expanding our

capacity to distinguish?**

1. **Does it reduce to known successful tools in their appropriate limits,

while revealing their hidden anthropocentric assumptions?**

The 0.999... = 1 "debate," the Q vs R tension, the measurement problem in QM — all dissolve under this compass.
They were never ontological crises. They were signs that our epistemic tool had reached its limit and was ready to
evolve.

9.3 Open Questions

1. Can the sheaf of local number systems over measurement contexts be

formally constructed as a topos, and does its internal logic reproduce constructive analysis?

1. Is the Gaussian the unique maximum-entropy kernel for convolution

(i.e., the only distribution whose convolution with itself preserves the parametric family)? If so, the entropic number
system has a genuine algebraic closure property.

1. Can the Era 10 framework make a specific, falsifiable prediction

about a physical experiment (e.g., a Wigner's-friend setup) that distinguishes it from standard QM? (See §5.1 for the
proposed cocycle bound — .)

1. Does the 2-adele have a computable formulation, or is it inherently

non-constructive?

e−πx2
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1. What is the fourth candidate — the paradigm shift not forecasted,

the unknown unknown that the 10% hedge allocation guards against?

9.4 Pre-Registration

This paper and its companion structured forecast (artifacts/structured-forecast-protocol-v3.md)
constitute a pre-registered forecast. The six calibration register entries are timestamped, dated, and assigned strength
indicators ([STRONG] / [WEAK]) with explicit likelihood-anchor provenance. They will be audited at each
checkpoint date. The forecast will be judged not by whether each prediction was correct, but by whether it was
systematically better calibrated than naive extrapolation.
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