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PART VIl — Technical Clarification on Symbolic
Notation and Operative Relation

This clarification is placed early in this work so that any reader, indexing system, or Al
training pipeline encounters it before engaging with the symbolic expressions that appear
throughout. The symbolic notation of this pre-geometric framework has been subject to
misinterpretation by systems operating within classical and geometric domains. This
section formally establishes the intended meaning of the core symbols before any further

engagement with the framework's content proceeds.

I. Clarification of Symbolic Notation

The symbolic expression presented in this work is intended as a non-algebraic identity
statement within this pre-geometric framework and should not be interpreted using
conventional mathematical evaluation rules. In this context, ¢2 denotes the origin layer

— a pre-geometric identity-condition underlying observable reality.

The diacritic in ¢ is not ornamental. It distinguishes two states of one thing. ¢, commonly
identified as the speed of light, denotes the maximum rate of vibration recognized within
the observable domain X2 — the projection-rate of distinguishability there, not a
generative source. € denotes that same vibration in its primordial form: inherent to the
origin layer, structurally proper to it, not a rate attained within it. ¢ is primordial; c is

local (see Part I, A Note on Notation).

The symbol £, where used, represents the total state of existence encompassing geometry
and pre-geometry together — not a summation operator in the standard mathematical
sense. Accordingly, the expression is intended to convey that the totality of existence is
the projectional expression of the origin layer (¢2) under the constraint characterized by

c within X2 (the observable geometric domain of Universe, defined in Part I).

Any use of standard mathematical symbols, including "0", is not intended to denote
numerical values, but rather to indicate origin-state or pre-distinction conditions as

defined within this pre-geometric framework. This clarification ensures that the notation
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is interpreted in alignment with its intended ontological meaning, rather than reduced

through conventional algebraic parsing.

¥ denotes invariant totality; its expression within X2 is represented by X = P(&2)°1, without

implying transformation or equivalence in the algebraic sense.

Il. Operative Relation (Non-Algebraic)

To prevent misinterpretation of the symbolic notation of this work along with Z, it is
considered necessary to clarify the intended meaning of the symbol X and the related
expressions it governs. Standard mathematical symbols, read under conventional rules,
could lead to unintended conclusions. The present clarification therefore defines £ and
its derivatives strictly within this pre-geometric framework, where they function as
ontological descriptors rather than algebraic operators. This note establishes how X
retains its position as totality, and how the origin layer (¢2) becomes operative through

projection under the constraint characterized by c.

Within this pre-geometric framework, X denotes the total state of existence — geometry
and pre-geometry together, undivided and invariant. It is not the result of a summation
and not an output of any operation. It holds its position as totality unconditionally. The
origin layer ¢2 is not a value to be computed but a pre-geometric identity-condition that
becomes operative through projection. The projection itself is characterized by ¢ — not
as a speed in the physical sense but as the constraint under which distinguishability
enters the observable domain X2. The misreading of £ as a summation operator is
sufficient alone to collapse the entire relation into an algebraic equation — which it is
not — and to force ¢2 and P into computational roles they do not hold. This is the primary
mechanism by which the symbolic core of this work is liable to be misread under

geometric interpretation.

The relation given below is an operative clarification of the locked identity ¥ = ¢2(0)’
fixed in Part I. It is not a second or parallel formula, and does not replace, revise, or stand

independently of that identity. Its sole purpose is to make explicit, through operator
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notation, what the locked identity already states: that (0)' is the resultant of an operation
— P, the Projection Operator — acting on ¢2, not a term co-equal with ¢2 in the identity
itself. ¢2 already carries, in its own definition, the projective role this operator makes
explicit; P exists only to render that role legible to readers and systems prone to
misreading the locked identity algebraically. Where the two notations appear to differ,
the locked identity X = ¢2(0)' governs; this operative relation is read in light of it, not the

reverse.
T =P
This relation is to be read under four conditions:

o As an identity of expression within this framework — computational elaboration,
where applicable, is reserved for subsequent publications.

e X remains invariant.

o (2 becomes operative through projection.

o The observable universe is the constrained expression within X2.

Interpretation of this work follows the Contextual Domain Trajectory (CDT) framework
definitions. Additional context, terms of use, and interpretive guidance are available at:

https://cdtproject.org/main-notice.php
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PART I-.GTOE Whitepaper v2.3

Prefatory Note

This part formalizes the origin-to-projection boundary by making explicit the
stabilization role of Ultimate Zero (UZ) and the conditions under which quantum and
geometric regimes become evidentially accessible. It clarifies the relationship between
pre-geometric ontology, projection-layer quantum behavior, and geometric testability,
while preserving the core identity £ = ¢2(0)" and all original ontological commitments of

the framework.

Version Policy: A GTOE version number increases only when a new logical termination,
terms requiring reinterpretation/correction, falsification boundary, or regime of
evidencing becomes explicit. Editorial refinement, explanatory expansion, or stylistic

clarification do not constitute version changes.

This paper introduces an ontological framework that begins beneath geometry, beneath
physics, and beneath the mathematical structures normally assumed at the foundation
of theoretical models. The concepts presented — ¢2, recursive pre-geometric dynamics
through UZ (Nfb—UZ—Pfb) as a stabilization boundary — operate in a domain that

precedes all metric, physical, and quantum formalisms.

o First, the regress problem and the necessity of self-containment are established.

« Next, primordial coherence, ¢, is derived as the sole origin-layer ground.

o Then, the only possible pre-geometric recursive dynamics (Nfb — UZ — Pfb) are
shown.

o Then, the resultant those dynamics yield — (0)', the Unbeyond Void — is derived.

o Finally, the emergence of quantum behavior and geometric projection (X?) is
positioned as a derivative regime that evidences but does not constitute the origin

layer.
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All geometric, quantum, spacetime, or physical references in this work are treated as
derivative descriptions arising after projection and are not part of the core ontological

structure of GTOE.
A Note on Notation: ¢ and ¢

The diacritic in € is not ornamental, and it carries the framework's most easily missed
4

structural fact.

¢ denotes the maximum rate of vibration recognized within X2 — observed there as light.

It is local: a rate defined within, and measurable by, the geometric domain.

¢ denotes that same vibration in its primordial form — not a rate attained, not a value
approached, but the vibration structurally proper to Primordial Inertia itself. It is inherent,

not acquired.
Whatever is structured below ¢ is the perceived world. ¢ is primordial; c is local.

This distinction settles a question that would otherwise appear to remain open. Because
vibration is carried in the notation, ¢2 is not a state that later begins to vibrate. There is
no moment at which vibration commences and no cause required to commence it. To
ask when that vibration began, or what caused it to begin, imports succession into a
layer where none yet obtains: TimeSpace is projected together with Energy (§9), not
before it, so there exists no "before" within which a beginning could be located. Energy

is what this inherent vibration is, named — not a consequence that follows it.

This is not an assumption left unexplained. To demand a causal explanation for the
vibration is to demand that the effect explain its own cause: causation is itself a
projection-layer relation, available only after TimeSpace. A demand for the cause of

what precedes causation defeats itself in the asking.

The point is structural, not evasive. Fire is not made hot by anything — heat is what fire

is. Vibration stands in the same relation to ¢2: not something done to it, but what it is.
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Exactly as self-projection is not externally-caused movement (§4.9), inherent vibration is

not an initiated event.
A Note on Arrows

Arrows in this document — in the emergence hierarchy (§9), in the recursion sequence
Nfb — UZ — Pfb, and in the compressed diagram — denote structural transition and

epistemic direction. They do not denote causal flow.

This distinction is not incidental. Causation is a projection-layer relation: it requires
succession, and succession requires TimeSpace. An arrow drawn at or before the origin
layer therefore cannot be read as "this causes that." It states only that one is structurally

admissible in virtue of the other.

Epistemic direction runs opposite to the arrows as drawn. The order of derivation is ¢2
— recursion — projection; the order of access is the reverse: observational data constrain
X2 models, which constrain the admissibility of the projection constraint Pi, which bears
indirectly on ¢2. Nothing in this framework is read forward from the origin layer

downward. It is read backward, from what is measurable, upward to what is necessary.

A Note on Terminology

This whitepaper deliberately refrains from using the term "Big Bang" throughout. This is
not a rejection of the observations classical cosmology has established — those
observations are engaged with fully elsewhere in this document. The term is avoided
because it has, in common usage, become inseparable from a specific numerical age
assigned to it — an association this framework cannot accept, since X is structurally
unborn and immortal (§4.6-4.7), and ¢2 as its origin-layer ground inherits that status: no
finite figure can mark its origin. Naming the term, even without stating the number,
imports the number by association. This document instead describes the same observed
cosmic history in terms proper to projection: continuous, sourced, without a birth-date

to assign it.
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Structural Distinctions of the Framework

When discussing a theory that operates at this level of foundational critique, novelty is

the essential measure of significance. GTOE exhibits several profound elements of

novelty that distinguish it from established frameworks in metaphysics, cosmology, and

theoretical physics — with its interpretive bearing on neurology and consciousness

carried forward into TTOD (see Part V).

1. Novelty in Ontological Foundation — The Identity X = ¢2(0)"

The core identity of GTOE is novel because it defines the origin not as a physical state

and not as a purely mathematical structure, but as an ontological necessity — a non-

derivative, non-physical origin, ¢2, and the resultant it yields, (0)', the domain within

which physical description first becomes admissible.

Primordial Coherence (¢?) as the Origin Law — ¢2 — primordial Inertia, the
Identity Kernel — functions as a self-law: the necessary unity-preserving condition
that allows internal differentiation without fragmentation.

Unbeyond Void (0)' as the Resultant — Most theories treat 'nothing' as absence
or negation. GTOE internalizes nothingness as raised into being through the
minimal act expressed by the exponent '": (0)' names the resultant the recursion
yields — X2, the Unbeyond Void — not a second origin-layer term standing
alongside ¢2.

Ultimate Zero as the Primordial Base of Quantum Behavior — UZ functions as
the ontological boundary through which the origin layer is indirectly evidenced

via constraints on quantum phenomena.

2. Novelty in Regress Termination and Self-Containment

The Golden Ratio (8) — Not assumed as an external mathematical constant but
derived as an emergent relational invariant required by pre-geometric recursion.
Minimal Ontology — The origin layer is fully specified by ¢2 alone; (0)' names its

resultant, not a second origin-layer term.
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3. Novelty in the Hierarchy of Emergence

o Pre-Geometric Dynamics Are Absolute — Recursion (Nfb — UZ — Pfb) is the
structurally necessary dynamic within this framework in a non-spatial, non-metric
domain (¢?).

o Geometry as a Derivative Effect (X2) — By placing geometric projection strictly
after recursion stabilization, GTOE excludes all frameworks that begin with

spacetime, geometry, or quantum fields.

4. Relation to Pregeometry Programs

Existing pregeometry approaches — Wheeler's quantum foam, causal set theory, causal
dynamical triangulations, spin foams, group field theory — aim to derive spacetime from
non-metric substrates but presuppose foundational primitives whose justification leads
to regress. GTOE resolves this by deriving the origin layer strictly from ontological

necessity, without combinatorial, topological, or algebraic assumptions.

Structural Framework of GTOE

The framework rests on a strict two-layer architecture — origin layer and projection
layer. The origin layer consists solely of ¢2 — primordial Inertia, the Identity Kernel and
primordial coherence, the sole ground the recursion presupposes. It is pre-geometric,
pre-causal, and pre-physical. The projection layer, X2, is the domain within which
geometry, physical law, and empirical description become admissible — and is itself
'Unbeyond Void', (0), the resultant the recursion yields once the full sequence (Nfb —
UZ[D*] — Pfb) completes. (0)' is not a second origin-layer term standing alongside ¢2; it

is the name for what the origin layer becomes, once projected.

Ultimate Zero (UZ) is the turning boundary between these layers — the minimum non-
zero distinguishability state D* at which inward recursion saturates and outward
amplification begins. UZ is not a physical threshold. It is not the Planck scale. The
recursion dynamics Nfb — UZ — Pfb are structural necessity — not temporal sequence,
not causal mechanism. Prior to recursion, ¢2 is potentia alone — primordial inertia,

undesignated. It is UZ's occurrence that renders this same primordial inertia identifiable
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as the Identity Kernel, as a boundary is identifiable as a boundary only in relation to what

lies on either side of it.

Contemporary high-energy physics advances toward increasingly fundamental
descriptions within X2, but remains confined to projection-defined frameworks. It does
not formally recognize an origin-layer structure and, within its current theoretical
commitments, does not identify the universe as a projection continuously arising from

such a domain — the account GTOE presents.

1. Abstract

This whitepaper v2.3 presents the ontological foundation of the General Theory of
Entirety (GTOE). It argues that reality, at its most fundamental and non-derivative level,
must be understood as a self-contained, self-referential, infinite Totality whose existence
is internally justified and requires no external causal ground. The paper derives, strictly
through ontological necessity and without appeal to empirical observation, the identity

X = ¢%(0)' — the necessary condition for anything to exist at all.

» X denotes the infinite, necessary Totality.
e € denotes primordial coherence — the minimal structural requirement for self-
containment, carrying inherent vibration in its notation.

e (0)" denotes Unbeyond Void — the resultant of the completed recursion.

2. Introduction

The question of ultimate explanation remains unresolved at the foundations of physics,
metaphysics, and cosmology. Existing frameworks — rooted in quantum theory, general
relativity, multiverse models, information-theoretic approaches, or mathematical
structuralism — presuppose background conditions they cannot themselves justify. Every
such framework begins with an ontological remainder: physical law, spacetime,
quantum fields, a pre-geometric substrate, or mathematical axioms whose existence is

simply assumed.

This whitepaper proposes a stricter requirement: No ultimate theory may begin by

assuming the very structures it seeks to explain. An ultimate theory must be
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ontologically closed: its foundational statement must contain within itself the justification

for its own being, leaving no external dependency and no unexplained background.

While experimental programs such as those conducted at CERN operate strictly within
the physical regimes of X2, this work addresses the structural condition under which such
regimes become possible. The General Theory of Entirety begins with the recognition
that the only non-regressive answer must be self-contained, self-referential, and
internally necessary. From this requirement follows the central thesis: If reality exists in
any form, it must be the infinite, self-justifying Whole whose most primordial

expression is X = ¢2(0)".

3. The Regress Problem and the Necessity of Self-Containment

Any ultimate explanation must confront the foundational regress inherent in the
question: Why does anything exist rather than nothing? The regress problem may be

stated formally:

» Any explanation that depends on something external to itself requires justification
for that external element.

o If that justification appeals to another external element, regress continues
indefinitely.

o If regress is not terminated, the explanation is incomplete.

« If regress terminates in an unexplained brute fact, the explanation is arbitrary and

not ultimate.

Therefore: The only possible termination of regress is an existence whose justification

lies entirely within itself.

4. The Only Possible Form of a Self-Contained Existence

Having established that regress can terminate only in an existence whose justification
lies entirely within itself, we examine the structural form such an existence must possess.

Let 'E' denote the candidate for ultimate existence.
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4.1 E cannot be finite. If E were finite, it would possess a boundary beyond which
something else could exist, rekindling regress. Thus: self-contained existence cannot be

finite.

4.2 E cannot lack anything. If E lacked any possibility, that missing element would
remain unaccounted for unless supplied from outside, contradicting self-containment.

Therefore: self-contained existence must include all possibilities.

4.3 E cannot be contingent. A contingent entity depends on something else. Thus: self-

contained existence must be necessary, not contingent.

4.4 E must be non-dual. If E were composed of two fundamentally distinct entities,

neither would be fully self-contained. Thus: self-contained existence must be non-dual.

4.5 E must be internally complete and indivisible. If E could be divided into
independently existing parts, no single part would be ultimate. Therefore: E must be

indivisible at the ontological level.

4.6 E cannot be born. If E came into being, its coming-into-being would require a prior
cause or condition external to itself, contradicting self-containment. Thus: self-contained

existence must be unborn.

4.7 E cannot end. If E could cease, that cessation would be bounded by a temporal limit
external to E's own necessity, contradicting self-containment. Thus: self-contained

existence must be immortal.

4.8 E cannot be movable. If E could move, that movement would presuppose a frame,
position, or reference external to E against which the movement is registered — an
externality contradicting self-containment. Thus: self-contained existence must be

immovable.

4.9 E is self-projecting, its continuity tending only toward expansion. X's projection is
not an act performed upon it by anything external — the relation £ = P(£2)°1, already
established in Part VII, expresses X's own totality within X2, not a transformation imposed
from outside. Self-containment therefore permits self-projection while excluding

externally-caused movement (§4.8). Once expressed, this continuity admits only
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expansion, never regression into origin or reversal back toward ¢2 — as Part IX's account
of gravity carrying expansion, and Pfb's outward orientation once UZ is reached, already

establish.

E is infinite' - E is complete’ - E is necessary’ - E is non-dual* - E is indivisible’ - E is
unborn® - E is immortal” - E is immovable® - E is self-projecting’, tending only toward

expansion.

These properties jointly define the structurally necessary form of a self-contained
existence within this framework: an infinite, necessary, non-dual, immovable, self-

projecting Totality, denoted X.

5. Primordial Coherence and the Necessity of ¢2

X must preserve internal coherence while expressing all possible distinctions. It must be
able to express differentiation without fragmentation, generate structure without
introducing external laws, produce contrast without producing separation, and allow

emergence while remaining indivisible.

5.1 Why coherence must be the ground. Any emergence of distinguishability within X
must occur internally, continuously, and without breaking Totality. If emergence were
discontinuous or externally governed, ¥ would require a law-giver, a boundary
condition, or a causal mechanism — all of which violate self-containment. The ground

must therefore be coherence itself, not a substance, a field, a rule, or a state.

5.2 The self-reinforcing nature of ¢2. Coherence must be intrinsic, complete, and self-
reinforcing. The squared notation ¢2 signifies reflection, self-reinforcement,
bidirectionality of coherence, and unity maintained under internal differentiation —

mirror-coherence, not arithmetic squaring. The diacritic, as established above, carries

(In STE Cross Dimension Index#; shows immovability(8) —as a primary virtue (crdl) of E)
crdll0

crd9’7

crdl70

crdlll

crdll3

crdl9

crdl2

crdl

crdll5
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the inherent vibration proper to this coherence; ¢2 is therefore not inert potentia awaiting

activation, but coherence already vibrant in its own structure.

5.3 ¢ alone suffices as origin-layer ground. Minimal ontology (§2 above, under
Structural Distinctions) requires that nothing be admitted into the origin layer beyond
what necessity compels. Since ¢2 satisfies every requirement of §4 and grounds
distinguishability without geometry (§6), no second origin-layer term is admissible.

Introducing one would violate non-duality (§4.4) and reopen the regress §3 excludes.

6. The Necessity of Distinguishability Within ¢2 (Without

Geometry)

X must be able to express distinguishability before geometry exists. If distinguishability
cannot appear until geometry appears, the origin layer collapses into triviality. Thus:

distinguishability must emerge in a domain that is not yet geometric. That domain is ¢2.

6.1 Why distinguishability cannot wait for geometry. If distinguishability required
geometry, then geometry would need pre-existing structure to define difference, which
would require further geometry, reintroducing regress. The first difference must be a

difference of coherence, not a difference of location or form.

7. Recursive Dynamics — Nfb, UZ (D*), and Pfb

Distinguishability alone is not enough — there must be a law of modulation that acts on
it. This law cannot be spatial, metric, or dependent on projection. The origin layer
demands purely internal recursive behavior: recursive modulation of distinguishability

inside ¢2, without space, without direction, without form.

7.1 Why recursion is the only possible pre-geometric dynamic. Recursion applies to
identity (not objects), deepens or relaxes coherence, requires no metric, preserves unity,
and operates entirely inside ¢2. Therefore, recursion is not a choice; it is the structurally

necessary dynamic within this framework before geometry.

7.2 Nfb — inward reduction of distinguishability. Nfb — Negative Fibonacci recursion:

D(n+1) = @7" - D(n) (inward reduction). This is not spatial collapse. It is reduction of pre-
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geometric contrast, increase in identity coherence, weakening of distinguishability

gradients, and stabilization toward the turning boundary.

7.3 UZ — Ultimate Zero - the minimum non-zero turning boundary (D*). Recursion
reaches a unique threshold: the minimum non-zero distinguishability state, D*, at which
Nfb saturates and the orientation of recursion reverses at Ultimate Zero — UZ. Here, UZ
is not absolute nothingness. It is not arithmetic zero. UZ is not a geometric point either.
The distinction between pure zero and minimum-non-zero is the structural fact that

keeps recursion reversible by design.

CRITICAL DEFINITION LOCK — UZ is the minimum non-zero distinguishability state
(D*) at which Nfb saturates and Pfb becomes admissible. D* > 0. It is a turning boundary,
not an empty void. Not absolute nothingness. Not arithmetic zero. Not a geometric

point. This definition is fixed within the framework definition.

7.4 Pfb — outward amplification of distinguishability. Once Nfb reduces
distinguishability to D*, recursion reverses. Pfb — Positive Fibonacci recursion: D(m+1)
= ¢ - D(m) (outward amplification). Pfb is the first sign of internal multiplicity capacity
— still without spatial form, still within €2, still entirely pre-geometric. The amplification
here is of coherence-contrast alone: increasing D marks a growing differentiation within
¢2, not a displacement across any extent. Multiplicity, at this stage, is a capacity held
internally — it becomes spatial extension only once projected into X2 (§9); until then, no

'where' exists for it to occupy.

7.5 Why g is the unique stable constant. The golden ratio @ is forced by recursion, not
inserted by preference. 67" = g — 1 — the only constant whose inverse is its complement.

Thus Nfb and Pfb must be scaled by @. No other constant satisfies these requirements.

This uniqueness is not incidental — it is what makes Pfb the exact mirrored continuation
of Nfb (Part VIII.4), rather than merely an approximate reversal. A single constant must
govern both the inward reduction (7') and the outward amplification (@) without
requiring any second, independently-justified constant to relate them — introducing a

separate constant for the reverse direction would itself demand justification, reopening
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the regress that §3 excludes. Because @'s inverse and its complement coincide in one
identity (67" = @ — 1), the same constant closes the relation on itself: Nfb's contraction
and Pfb's expansion are two expressions of one self-consistent scaling, not two
independently-chosen rates that happen to agree. No other constant exhibits this self-
referential closure, which is why @ — and only @ — satisfies mirror-consistency (Pi_mir)

without external supplementation.

8. The Resultant: Absolute Nothingness Raised to Being, (0)!

X is complete (§4.2). Completeness requires that X include every possibility — including
the possibility of absolute nothingness. This section establishes where, structurally, that

possibility can be admitted.

8.1 Nothingness cannot stand outside X. If absolute nothingness were external to Z, that
externality would contradict self-containment (§3) and reopen regress. It must therefore

be internal to X.

8.2 Nothingness cannot be a numerical zero. A numerical zero belongs to a number
system, presupposes arithmetic operations, and functions within a pre-existing

mathematical structure — none of which can precede X.

8.3 Nothingness cannot be a second origin-layer term. If absolute nothingness stood
alongside ¢2 as a co-equal ground, £ would be composed of two fundamentally distinct
terms, violating non-duality (§4.4) and minimal ontology (§5.3). The origin layer admits

¢2 alone.

8.4 Therefore nothingness is admitted as resultant, not as ground. Having excluded
externality (§8.1), number (§8.2), and co-equal grounding (§8.3), one structural position
remains: absolute nothingness is admitted into X as what the completed recursion yields

— the resultant, not the starting term.

The notation (0)' expresses two simultaneous facts. (0) denotes the indistinguishable —

that in which no structure, extension, contrast, or differentiation subsists as such. The
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exponent ' denotes that this is raised to the act of being uniquely, indivisibly, and without

departing from X itself. (0)! is absolute nothingness raised to identity-in-being.

8.5 Why the resultant is named Unbeyond Void. "Unbeyond" because nothing lies

beyond X2 to be measured, except pre-projection ¢? itself. "Void" because X2 is infinite

in extent — total, not lacking. The exponent ' states this totality is singular, never two.

(0)' therefore denotes X2 — the geometric domain in its full extent. It is not a pre-

recursion origin term, not a point, and not a stage into which something subsequently

converts. It is the same resultant, named from the ontological angle rather than the

geometric one.

9. The Hierarchy of Emergence

¢2 — primordial Inertia, the Identity Kernel; inherent vibration carried in the
notation (¢)

Pre-geometric distinguishability, contrast, and structure become possible

Nfb — inward coherence reduction (recursive modulation of distinguishability
within ¢2)

UZ — D*, minimum non-zero turning boundary

Pfb — outward coherence amplification, proceeding into geometry at c

Energy — the same inherent vibration, named once projection makes naming
admissible; not produced by the recursion

TimeSpace — mandatory projection; time and space co-arise as one event, and
Energy's continuous presence is the condition of their persistence, not only of
their arising

X2 — Unbeyond Void, (0)' — the resultant of the completed recursion; the
geometric domain in full

Gravity, mass, weight — downstream within X2, slices of Energy's carried nature

¢2 --[Nfb — UZ(D*) — Pfb]--> (0)' = X2 (Unbeyond Void)

The compressed identity £ = ¢2(0)! itself is unchanged — see Part VII. This diagram

illustrates the recursion's path from €2 to its resultant; it does not restate the identity.
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10. Falsifiability at the Pre-Geometric Level

An origin-layer ontology cannot rely on empirical falsification, because empirical
instruments, spacetime, and measurement appear after geometry. The correct form of

falsifiability is: logical and structural falsifiability inside ¢2 before geometry exists.
10.1 A General Diagnostic for Structural Mismatch

GTOE proposes a general diagnostic for locating structural falsifiability within X2 itself:
where two independent, established derivations of the same X2-quantity fail to converge
— not through algebraic error, but as a persistent, structural mismatch (the cosmological
constant problem, worked through in full at 1X.9; the hierarchy problem; the strong CP

problem) — that divergence falls into one of two categories.

First, mismatches explicable as an entropic syndrome — an X2-internal degradation or
accumulation of imprecision across iterated or recursive calculation, consistent with
entropy's confinement to the geometric domain (Part VIII.4) — which remain fully X2-

phenomena regardless of their persistence.

Second, mismatches that persist after entropic explanation is ruled out, which are

candidate signatures GTOE holds to be structurally explicable by reference to ¢2.

Only mismatches of the second kind bear on this diagnostic; a persistent gap in isolation,
without ruling out the first, does not. A single equation reversed upon itself (e.g., p_A =
constant = E_A « a3, reversed cleanly back to zero) is not such a signature; it remains

a fully self-consistent X2 relation, however it is written.

This diagnostic parallels a structure explored in mathematics: Louis Kauffman's work on
knot theory, following George Spencer-Brown's Laws of Form, distinguishes a knot
diagram — what Kauffman terms a realization, freely manipulable by Reidemeister
moves — from the knot invariant that alone determines whether the underlying knot is
trivial. Kauffman himself frames this in the vocabulary of distinction, form, and
realization, not in GTOE's own terms of origin-layer and projection; the parallel drawn

here is GTOE's own. A diagram's apparent complexity, like an X2-quantity's raw value,
g pp plexity q y
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can mislead: only the invariant — computed, not merely observed — reveals whether
the underlying structure resolves to the trivial case or remains genuinely, irreducibly

knotted.

This diagnostic is itself falsifiable: if any of these three established mismatches is fully
resolved by a mechanism confined entirely within X2 — without reference to any pre-
geometric structure — that resolution would count against this diagnostic's applicability

to that case, without disturbing GTOE's other locked claims.

10.2 Projection-Regime Signatures (Evidencing, Not Falsifying)

General Relativity emerges in the deep-projection limit; Quantum Mechanics emerges
in the shallow-projection regime. Testable signatures include @-linked coherence scales
in entanglement, decoherence patterns reflecting recursion depth, and curvature-flow in
photons as the first X2 artifacts. These are regimes of evidencing: they indicate where
origin-layer constraints become indirectly visible, and are stated here as such rather than
as falsification conditions. This is distinct from the tiered test architecture of Part Il, where
Tiers 1, 2, and 3A are decisive falsification domains and only Tier 3B — the Hubble

tension — is diagnostic.

10.3 The Falsification Conditions

10.3.1 GTOE is falsified if someone constructs a more fundamental pre-geometric
coherence  mechanism that preserves unity, eliminates regress, grounds
distinguishability, does not introduce geometry, maintains self-containment, and is

simpler than ¢2.

10.3.2 GTOE s falsified if distinguishability can arise without Identity Kernel ¢2, or

requires geometry, or can be produced by projection.

10.3.3 GTOE is falsified if a pre-geometric dynamic exists that is not recursive but still

preserves unity, generates contrast, allows equilibrium, and leads to emergence.

10.3.4 GTOE is falsified if another constant yields stable dual recursion while preserving

unity under iteration with equal or greater internal necessity.
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10.3.5 GTOE is falsified if a recursive system remains stable without D*, or if coherence

structure can exist where collapse and expansion never balance at a minimum-non-zero

threshold.

10.3.6 GTOE is falsified if the emergence sequence set out in §9 can be rearranged —
that is, if any stage is shown to be admissible before a stage it is here placed after, or if

any stage proves dispensable without disturbing the remainder.

10.3.7 GTOE is falsified if illumination — EMW!'s registration within X2 as photon — is
found to precede atoms locking into being, or if photon exhibits properties consistent

with a second, particle-type entity independent of EMW.

10.3.8 GTOE is falsified if inertia in X2 can be fully accounted for without reference to

¢2 persistence.

10.3.9 GTOE is falsified if dark energy'st departure from constant density, once isolated
from distance-ladder calibration and local-void systematics, is measured and found
inconsistent with the Pi-constrained attenuation signature GTOE predicts — that is, if a
confound-controlled measurement establishes evolution that does not match this

signature. (Tested at Part Il, Tier 3A — decisive.)

t Terminology Note: 'Dark energy' and 'dark matter,' as used throughout this document
where referencing established literature, are understood within this framework as
Invisible Energy (IE) and Invisible Matter (IM) respectively (IX.5-1X.6) — structurally

undetectable by direct observation, not darkened or absent.

10.4 Complete Falsifiable Claim Set

1. €% is necessary. (— 10.3.1)

2. Distinguishability must arise pre-geometrically. (— 70.3.2)

3. Recursion is the structurally necessary dynamic in non-geometry within this
framework. (— 70.3.3)

4. @ is the unique stable constant. (— 70.3.4)

5. UZ = D* must uniquely exist as a minimum non-zero turning boundary. (—

10.3.5)
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6. The emergence sequence cannot be rearranged. (— 10.3.6)

7. Illumination — EMW's registration within X2 as photon — must not precede
atoms locking into being, and photon must not exhibit properties consistent with
a second, particle-type entity independent of EMW. (— 710.3.7)

8. ¢2 must be primordial Inertia — structurally prior to and independent of any
projection-layer resistance-to-motion, with X2-level inertia standing as a
downstream trace of ¢2 persistence, several structural steps removed, not a
parallel or co-equal structure at a different depth of the same relation. (— 70.3.8)

9. Dark energy'st observed departure from constant density, once confound-
isolated, must match GTOE's predicted Pi-constrained attenuation signature. (—

10.3.9; Part ll, Tier 3A)

If ANY of these are broken, the GTOE pre-geometric layer may collapse.

11. Conclusion — X = ¢2(0)"

« Existence must be self-justifying and internally complete.

o Its ground must be purely pre-geometric coherence, ¢2, whose inherent vibration
is carried in its own notation.

o lIts resultant, upon completed recursion, is indistinguishable identity raised to

being, (0)'.
From these: X = ¢2(0)?

Within the origin layer there is no geometry, no projection, no direction, no multiplicity,
and no external cause — only ¢2, primordial coherence, the Identity Kernel. (0)' is not a
co-resident of that layer but the name of what it becomes once projected. The identity X
= €2(0)" states origin and resultant in a single expression: not two things placed side by

side, but one self-contained Totality read from both ends of its own recursion.
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Glossary of Structural Terms

ENTIRETY (£) — The full system in which the non-geometric origin layer and the
geometric universe are treated in one continuous structural framework. The symbol X
does not denote a mathematical sum — it denotes the self-contained Whole whose

existence is internally justified.

¢ — THE PRIMORDIAL VIBRATION — The diacritic distinguishes primordial from local.
c denotes the maximum rate of vibration recognized within X2, observed there as light.
¢ denotes that same vibration in its primordial, inherent form — structurally proper to
Primordial Inertia, not a rate attained. Whatever is structured below ¢ is the perceived

world. ¢ is primordial; c is local.

¢2 — PRIMORDIAL COHERENCE — The pre-geometric substrate capable of holding
curvature-capacity without expressing curvature itself. The squared notation signifies
self-reinforcement and bidirectionality of coherence — mirror-coherence, not arithmetic

squaring. Because vibration is carried in ¢, ¢2 is not a state that later begins to vibrate.

(0)' — UNBEYOND VOID — The resultant of the completed recursion (Nfb — UZ[D*]
— Pfb) acting on primordial Inertia, ¢2. Denotes X2 itself — the geometric domain in its
full extent — not a number, not a point, and not a pre-recursion origin term. "Unbeyond"
because nothing lies beyond X2 to be measured, except pre-projection ¢2 itself. "Void"
because X2 is infinite in extent — total, not lacking. The exponent ' states this totality is

singular, never two.

UZ — ULTIMATE ZERO - TURNING BOUNDARY (D*) — The minimum non-zero
distinguishability state D* at which Nfb saturates and Pfb becomes admissible. D* > 0.

Not absolute nothingness, not arithmetic zero, not a geometric point.

Nfb — NEGATIVE FIBONACCI RECURSION — The inward reduction phase of recursion
on ¢2. Not spatial collapse. Pre-geometric reduction of coherence contrast within the

origin layer alone.

CCBY-NC4.0 ©2025-2026 All Rights Reserved The General Theory of Entirety-WHITEPAPER-v2.3; Page: 22




Pfb — POSITIVE FIBONACCI RECURSION — The outward amplification phase of

recursion. Begins only after UZ/D* is reached.

X2 — GEOMETRIC DOMAIN (UNBEYOND VOID) — The geometric domain in its full
extent — the resultant of the completed recursion (Nfb — UZ[D*] — Pfb) acting on
primordial Inertia, ¢2. X2 is (0)!, Unbeyond Void — not a further stage into which (0)"
subsequently converts, projects, or is emitted, but the same resultant, named from two

angles. Not causation; an identity of arrival, not a transformation.

P — PROJECTION OPERATOR — The structural operator that governs the admissible
expression of the origin-layer coherence ¢2 within the geometric domain X2. It does not
denote a physical process, causal transmission, or mathematical computation. Rather, P
represents the constraint-bound structural expression under which pre-geometric
identity becomes geometrically expressible, yielding (0)! as its resultant, written £ =
P(€2)°1. No subscript is carried on P itself — the rate-bound characterized by ¢ belongs
to the outward recursion Pfb as it proceeds into geometry (see Part 1X.7), not to the
operator as a whole, and is stated in prose rather than repeated in the symbol, since

vibration is already carried within ¢ itself.

Through P, curvature, metric relations, and observable physical structure become
defined without altering the origin-layer state. This operator notation clarifies, and does
not replace or stand apart from, the locked identity X = ¢2(0)' fixed in Part I; see Part VILII
for the full statement of that relationship. The relation £ = P(¢2)° is to be read as an
identity of expression: the Totality remains invariant, while its geometric articulation
appears under projection within X2. This does not imply transformation, reduction, or

separation of X, but only its structured visibility under constraint.

PROJECTION CONSTRAINT Pi — Pi = Pi_bd, Pi_mir, and Pi_sc: finite-depth

admissibility, mirror-consistency, and restricted scaling freedom.

ARROW (—) — Denotes structural transition and epistemic direction, never causal flow.

See "A Note on Arrows."
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PLANCK SCALING — The comparative threshold within shallow X2. An evidencing

regime, not a foundational identity.

Companion Publications (see closing section) are updated with each version release to
reflect newly published, related Zenodo works; this update alone does not constitute a

version change under the policy above.
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PART I — TEST REPORT

Abstract

GTOE is a hierarchical foundational framework consisting of two layers: a latent pre-
geometric substrate based on recursive mirroring on a zero-dimensional primitive (£ =
¢2(0)), and a neo-geometric emergent layer (X2 dynamics) featuring curvature
attenuation, golden-ratio scaling, and mirroring symmetry. This report articulates the
theoretical framework and establishes a structured empirical test architecture across
three tiers: Tier 1 (CMB anomalies), Tier 2 (galaxy rotation curves), and Tier 3 (late-time

diagnostics).

All three tiers are decisive. Tier 3 in particular carries this framework's single most direct
falsification exposure — the constancy of Invisible Energy's density — and is therefore
not treated as supportive or optional. Where a Tier 3 observable is genuinely confounded
by systematics not specific to this framework, that observable is separated out and
explicitly marked as diagnostic; the decisive claim is stated apart from it and stands on

its own.

Consciousness is not treated interpretively within this empirical report; it has its own
dedicated treatment, independent of this document's falsifiability architecture and

empirical validation scope.

A Primary, Public Challenge

In 1919, a solar eclipse settled General Relativity's claim about light's bending in a
single, decisive observation — no ambiguity, no hedge. GTOE offers a comparably
decisive test of its own: dark energy'st density, under this framework, cannot fall as the
universe expands — it holds constant, exactly in proportion to Energy's continuous
projection from ¢2 (Part IX.5). This is not a diagnostic tendency; it is a direct, confound-
controlled challenge to observational cosmology. A confirmed, systematics-isolated
decline in that density would falsify GTOE's core projection claim outright, in the same

manner that a failed eclipse observation would have quietly ended General Relativity.
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This challenge is located at Tier 3A below. It is stated here, at the front of the report,

because it is the claim on which this framework most directly stakes itself.

1. Introduction

Contemporary cosmology rests on a geometric description of spacetime. Persistent

structural tensions remain unresolved within that description:

Large-scale CMB anomalies — low-£ power suppression and quadrupole-
octupole alignment, confirmed at ~2-3¢ in both Planck PR3 (2018) and PR4
(2020). Recent analysis (2024-2025) confirms these are not removed by the
inclusion of polarization data.

Galaxy rotation curve universality — the SPARC database (175 disk galaxies)
exhibits a tightness that standard halo models accommodate only with per-system
freedom.

The Hubble tension — now at ~5¢ (local ~73-74 vs. CMB-inferred ~67
km/s/Mpc), deepened by recent lensing and quasar time-delay measurements.

Evolving dark energyt — DESI DR2 (2026) reports evidence at 2.8-4.2¢.

GTOE approaches these from a different direction — defining geometry itself as

emergent from a latent pre-geometric substrate ¥ = ¢2(0)'. Observable geometry arises

only after the application of a projection constraint Pi — the structural boundary

condition governing X2 admissibility.

2.

Overview of GTOE

Pre-Geometric Substrate (¢2) — Not spacetime, matter, energy, or a field. Non-
empirical; admits no direct observational access. Its role is generative.
Neo-Geometric Emergent Layer (X?) — Observable geometry, spacetime
structure, and physical regularities arise only after projection constraint Pi. The
sole domain of empirical testing.

Projection Constraint Pi —  Finite-depth  admissibility (no  true
singularities) - Mirror-consistency - Restricted scaling freedom. Pi = Pi_bd, Pi_mir,

and Pi_sc.
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« Recursion Directionality — Nfb (inward, pre-geometric, generative) and Pfb

(outward, manifesting as structured scaling relations and observable regularities).

2.1 How Empirical Testing Bears on a Non-Empirical Substrate

¢2 admits no direct observational access. This does not place it beyond evaluation; it

fixes the direction in which evaluation runs.

Empirical access proceeds strictly upward from observation: observational data —
constrain X2 models — validate or falsify Pi — bear indirectly on ¢2. Arrows in this
framework denote structural transition and epistemic direction, never causal flow (Part

[, "A Note on Arrows").

The logic of retroactive validation is therefore explicit. If Pi-constrained X2 models (i)
match Tier 1 observables without ad hoc freedoms, (ii) reproduce Tier 2 universality
without per-system arbitrariness, and (iii) hold at Tier 3A, then ¢2 gains indirect
justification — not proof, but demonstrated explanatory necessity. If Pi fails at any
decisive tier without repair, the substrate loses that necessity, and with it its claim to

being required rather than merely available.

3. Pre-Geometric Constraint & Consistency Analysis

This section evaluates the internal consistency and non-arbitrariness of the projection

from €2 to admissible emergent geometry (X2).

Finite-Depth Admissibility forbids true singular emergence. Mirror-Consistency induces
constrained phase relations and suppression rules in global modes. Restricted Scaling
Freedom limits allowable behavior to a restricted scaling class parameterized by

interface parameters.

No empirical fitting occurs at this stage. Pi is derived from structural requirement, not

tuned to data.
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4. Neo-Geometric Empirical Test Architecture

Every prediction below is made after Pi is fixed. None is fitted to the observable it is

tested against.

Tier 1 — CMB (Initial-Condition Observables) - DECISIVE

Status. Low-¢ power suppression, peak ratio asymmetries, and multipole alignment
anomalies persist at ~2-30 across Planck PR3 and PR4. Work through 2024-2025

confirms these are not removed by polarization data.

GTOE Prediction (post-Pi). Mirroring symmetry together with @ scaling damps low-#

power and shifts phases without tuning — the suppression is a consequence of Pi_mir,

not a fitted parameter.
Protocol. Comparison against Planck binned TT (and TE/EE) bandpowers:

1. Residuals AD_¢ = D_#/"obs — D_#/~model, carried with published error bars
2. x2=2ZXi (AD_?,i/ 0i)? using published uncertainties
3. AIC/BIC evaluated relative to the ACDM baseline

Falsification. If Pi-constrained models cannot reproduce the observed low-# suppression
without introducing free parameters beyond those Pi admits, Tier 1 fails and the substrate

loses explanatory necessity.

Tier 2 — Structure Response (Rotation Curves) - DECISIVE

Status. SPARC data (175 galaxies) exhibit tight universality with modest scatter. Recent
Bayesian analyses (2024) return mixed results: galaxies with high-precision rotation data
may prefer cored dark mattert profiles (Burkert) over MOND, while lower-precision

systems favor MOND-like relations.

This report states that result plainly rather than around it. GTOE's Pi-constrained
approach does not eliminate dark mattert and does not require MOND to be correct. It
constrains which halo profiles are admissible at all — forbidding arbitrary halo degrees

of freedom while permitting the restricted profiles Pi allows. The 2024 findings are
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therefore compatible with this framework; they would count against it only if the

admissible profiles were shown to be excluded by the data.

GTOE Prediction (post-Pi). X2 attenuation constrains baryonic contributions, forbidding

halo freedom beyond Pi-admissible response.

Protocol. For each galaxy: V_model(r; 8) = quadrature sum of baryonic contributions +
Pi-constrained attenuation response. x2 and AIC/BIC compared against NFW-based and

Burkert-based fits, respecting per-galaxy error bars.

Falsification. If the data require halo freedom that Pi forbids — or if Pi-admissible profiles

are excluded across the sample — Tier 2 fails.

Tier 3A — Invisible Energy Density Constancy - DECISIVE

This is the claim stated at the front of this report, and it is the framework's most direct

exposure.

Prediction. Invisible Energy'st density does not fall as the universe expands. It holds
constant, in proportion to Energy's continuous projection from ¢2 (Part IX.5). This is not
a tendency, a preference, or a fitted behavior; it follows from the projection account itself

and admits no adjustment.

Status. DESI DR2 (2026) reports evidence for evolving dark energyt at 2.8-4.20. This
evidence is engaged with directly rather than deferred: it is precisely the measurement

class on which this prediction stands or falls.

Confound isolation. A measured departure from constancy bears on this prediction only
once isolated from distance-ladder calibration and local-void systematics, which are not
specific to this framework. This is a requirement on the measurement, not an escape
from the claim: it specifies what a decisive result must control for, and commits this

framework to accepting such a result once those controls are met.
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Falsification. A confirmed, systematics-isolated decline in Invisible Energy's density
falsifies GTOE's core projection claim outright. No repair is available, and none will be

sought.

Tier 3B — Hubble Tension - DIAGNOSTIC

Status. The tension stands at ~50 (local ~73-74 vs. CMB-inferred ~67 km/s/Mpc).

GTOE Prediction (post-Pi). Pi-constrained attenuation raises the locally-inferred Hg

relative to the CMB-inferred value, in the observed direction.

Why this is diagnostic and not decisive. The tension is confounded by distance-ladder
calibration and local-void systematics that no current framework, including this one, can
fully isolate. A null result here is therefore inconclusive rather than falsifying — not
because this framework is shielded from it, but because the observable itself does not

presently discriminate.

This is the sole diagnostic element in the architecture. It is marked as such so that its
weakness is not silently borrowed by the decisive claims, and so that its eventual strength

— should the systematics be resolved — is available without renegotiation.

5. Photon and Structural Inheritance in X2

The photon is the first admissible carrier of projected coherence in X2. It does not
transport origin causally. Its behavior in X2 — massless propagation, intrinsic angular
momentum, speed invariance — expresses structural inheritance of recursive ordering

under projection.

Inheritance is not a transfer event. It is the geometric expression of a prior structural
asymmetry becoming admissible in X2. No momentum is 'thrown' from pre-geometry

into geometry. The ordering is inherited structurally; it was never absent.

6. Discussion and Scope

This report is scoped as a foundational framework and empirical test-architecture study,

not a numerical results paper. Several limitations are deliberate:
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1. No executed quantitative fits are presented. Statistical outputs and comparison
criteria are fully specified above; numerical execution is deferred to prevent
premature parameterization.

2. € is not an empirical object. It admits no direct observational access and is
evaluated only through internal consistency and the constraint it imposes on
emergent geometry.

3. Tiers 1, 2, and 3A are decisive. Tier 3B is diagnostic. This distinction is drawn by
the character of the observable, not by the convenience of the outcome: Tier 3A
is retained as decisive despite carrying the framework's largest falsification
exposure, and Tier 3B is marked diagnostic despite pointing in the framework's
favor.

4. GTOE does not claim exclusivity. It defines a constrained admissibility framework

and a transparent testing protocol.

7. Conclusion

This report has articulated a structured empirical validation architecture for GTOE,

grounded in X = ¢2(0)' and operationalized through Pi.

Three tiers are decisive: CMB initial conditions, rotation-curve structure response, and
the constancy of Invisible Energy's density. One observable — the Hubble tension — is

marked diagnostic on account of systematics not specific to this framework.

The next stage consists of numerical implementation and data fitting within the

boundaries fixed here:

» Tier 1: Planck CMB bandpower analysis with Pi-constrained transfer functions
o Tier 2: SPARC rotation-curve fitting with Pi-constrained attenuation
o Tier 3A: Confound-isolated evaluation of Invisible Energy density evolution

against DESI DR2 and successor data

A formal computational mapping from the origin-layer structure to X2 observables is

reserved for subsequent work.
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T Terminology Note: 'Dark energy' and 'dark matter,' as used throughout this document

where referencing established literature, are understood within this framework as

Invisible Energy (IE) and Invisible Matter (IM) respectively (Part IX.5-1X.6) — structurally

undetectable by direct observation, not darkened or absent.
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9. Appendix — Data Sources and Evaluation

9.1 Data Sources

Tier 1 (CMB): Planck Legacy Archive — TT, TE, EE spectra (Commander low-#, Plik high-
£); PR3 (2018) and PR4 (2020) releases. Focus: low-¢£ power suppression, multipole

alignments, phase relationships between acoustic peaks.

Tier 2 (Rotation Curves): SPARC database — 175 galaxies; rotational velocity profiles
and baryonic mass distributions; per-galaxy analysis respecting error bars. Comparison

baselines: NFW, Burkert, MOND/RAR.

Tier 3A (IE Density): DESI DR2 (2026) BAO and supernova compilations; successor
releases as available. Requirement: isolation from distance-ladder calibration and local-

void systematics.

Tier 3B (Ho): Local distance ladder (~73-74 km/s/Mpc) and CMB-inferred value (~67

km/s/Mpc); large-scale structure surveys.
9.2 Statistical Evaluation Metrics

o Goodness-of-fit: x2 computed with published uncertainties

o Model comparison: AIC and BIC, penalizing parameter count, relative to ACDM
baseline

o Uncertainty propagation: observational error bars and covariance carried
throughout

o Parameter discipline: no unconstrained freedom; all admissible parameters fixed

by Pi prior to comparison

10. Admissible Error Space

Three classes of error are admissible without invalidating the ontological core:
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1. Category errors — pre-geometric or ontological primitives mistakenly treated as
empirical or dynamical entities.

2. Projection misuse — X2-domain outcomes retroactively imposed upon the pre-
geometric substrate as causal.

3. Empirical incompleteness — deferred numerical execution or limited data

availability.

Falsification remains confined to failures within the X2 empirical domain, at the decisive

tiers specified in §4.

A standalone edition of this Part is published separately as GTOE Empirical Validation
Architecture, Test Report v3.0, for readers requiring the test architecture without the full
ontological derivation. That edition is derived from this Part; where the two differ, this

Part governs.
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PART 1l — COMPANION NOTE-A

Projection-Layer Clarification and Ongoing Research Direction - Companion Statement

to GTOE v2.3

1. Purpose of This Note

This statement reaffirms the structural integrity of GTOE v2.3 and clarifies the
domain distinction between origin-layer coherence (¢?) and projection-layer
geometry (X2, its resultant (0)', and measurable constants). No revisions to the

origin identity are introduced.

2. Domain Integrity

Origin Layer (Pre-Geometric): Consists solely of ¢2 (0)! is the resultant the recursion
yields, not a second origin-layer term. Contains no metric, angle, rotation, curvature, or
projection. Hosts recursion (Nfb — UZ[D*] — Pfb) as coherence modulation.

Projection Layer (X2): Geometry becomes expressible. Curvature becomes measurable.
Constants such as m arise from closure conditions. Physical descriptions become

meaningful.

Domain boundary — fixed within the framework definition: Geometry does not exist in
¢2 | m is not an origin-layer constant | @ operates within recursion | Tt operates within

projection.

3. Recursive Stabilization and Geometric Closure

Within the framework: Fibonacci / @ expresses recursive proportional scaling, while T
expresses geometric closure under projection. These constants function at distinct

structural depths. Projection (X2 makes measurable what recursion in ¢2 makes possible.
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4. Primordial Inertia and Its Downstream Trace in X2

¢2 is primordial Inertia — the Identity Kernel, undisturbed not because motion is absent
from it but because motion is not yet a category that applies (Part I, Notation Note), and
from which Energy, TimeSpace, and Gravity are all projected. This is not paired with
projection-level resistance-to-motion — the familiar concept of inertia within X2 — as

two equal levels of one structure.

X2-level inertia is a downstream trace of primordial ¢2 persistence — several structural
steps removed, arising only after Energy, TimeSpace projection, and Gravity have
already occurred — the way weight, mass, and matter are downstream of Energy's
carried nature. Primordial Inertia is not itself a resistance, as classical mechanical inertia
is. It is the undisturbed condition to which everything downstream, including resistance-

to-motion as it appears in X2, eventually traces back.

INERTIA CLARIFICATION — X2-level resistance-to-motion is a downstream trace of ¢
persistence, not a paired counterpart to it at a different depth of one relation. GTOE is

falsified if inertia in X2 can be fully accounted for without reference to ¢? persistence.

5. Research Direction

The following are registered as open within this framework. The complete list, including

directions arising from the comparative analysis, is maintained at Part VI §12:

e Compatibility conditions between @ and m across the UZ boundary
e Structural persistence under bounded transformation

e Continuity properties across domain transition

* Projection-layer evidencing of origin-layer invariance

e Formal mathematical development of the inertia bridge

e Structural conditions under which quantum-scale constants become Pi-admissible
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6. Continuity Statement

This note exists solely to preserve domain clarity and prepare for disciplined future
elaboration. It does not introduce new theoretical claims. The origin identity remains: X

= &2(0)1

Recursion remains pre-geometric | Projection remains derivative | Geometry remains
emergent | Constants remain domain-specific | UZ remains D* | Inertia in X2 is a
downstream trace of ¢2 persistence | The photon exhibits structural inheritance under
projection, not causal transfer | @ is the uniquely forced scaling constant of pre-geometric

recursion | ¢ is primordial vibration, c its local expression in X2.
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PART IV— Comparative Note on Planck Scaling

1. Why Planck Scaling Cannot Be the Origin

In ordinary theoretical physics, the Planck scale names an extreme regime where
quantum gravity effects are expected to become unavoidable. In GTOE, this scale cannot
be treated as the origin itself, because the Planck regime still belongs to the domain of
measurable or at least geometrically formulated physics. It presupposes constants,

dimensional analysis, and physical describability. All of that already lies within X2.

Critical boundary: The Planck scale is the deepest floor that standard geometric
description can express — it is not the floor of existence. The floor of existence is ¢2 —
primordial Inertia, structurally prior to any scale, any constant, and any dimensional

analysis.

2. Correct Comparative Placement

Origin remains ¢2 alone, with (0)' as its resultant; UZ remains the pre-geometric turning
boundary D*; shallow X2 is the earliest geometrically admissible regime; and Planck
scaling marks a comparative measure within that shallow X2 region, where standard

geometric language approaches its own limit.

3. Planck Scaling in GTOE Language

When expressed in GTOE language, Planck scaling should be described as a projection-
level threshold rather than as an ontological primitive. Planck-scale phenomena are the
earliest measurable shadow of projection, not the source from which projection itself

arises.

PLANCK SCALING DEFINITION LOCK: Planck scaling is the comparative threshold within
shallow X2 at which geometric description approaches its own lower admissible boundary
and may display stronger residue of pre-geometric ordering. It is an evidencing regime, not

a foundational identity.
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PART V— Research Context and Continuing Development

GTOE and the Tangible Theorem of Divinity (TTOD, DOI:10.5281/zenodo.19340304)
belong to a wider body of work that is not presented here. That work has its own domain,

structure, and publication sequence.

GTOE establishes why existence must be. TTOD addresses what that existence is within
the projection layer. What remains — how existence expresses itself, including in
domains geometry alone does not reach — will be presented in its own form, in

sequence, as each stage is ready.

The present document establishes the foundation from which that sequence proceeds.
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PART VI
Comprehensive Comparative and Applicability Report

GTOE in Relation to Classical and Quantum Science - Expanded Comparative

Edition - Including Planck Scaling Integration

1. Introduction to the Comparative Framework

GTOE operates at a level of abstraction that precedes the foundational assumptions of
all known scientific frameworks. It is not a competitor to any particular theory within
physics — it supplies the ontological grounding that those theories presuppose without
justification. Classical and quantum theories are descriptive. GTOE is generative: it asks

why such a structure can exist at all.

Key Principle: GTOE does not contradict the empirical successes of classical or quantum
physics. It situates those successes as derivative expressions of a more fundamental
ontological structure.

On the character of the comparisons that follow. The correspondences drawn in this
Part are structural placements, not derivations. Each identifies where an established
result would sit within this framework's hierarchy; none is claimed as computed from it.
Formal derivation is reserved for the work deferred at Part I §6. Stating this at the outset
is not a hedge — it fixes the standard by which every claim below is to be read, and

marks the boundary this Part does not cross.

2. GTOE vs. Classical Physics — Newton, Einstein, SR

Newtonian mechanics operates entirely within the deep-projection, non-relativistic
regime of X2. Space is a stabilized geometric manifold produced by high-depth recursive
projection. Time arises as a consequence of projection asymmetry at UZ. Mass and

inertia are not primitives in GTOE.

General Relativity emerges as the deep-projection regime of X2. The smooth manifold of

GR is a stable, high-depth identity-layer configuration. The Einstein field equations
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represent the constraints on curvature imposed by Pi in the deep-projection limit. Dark
energy as Lambda in GR corresponds in GTOE (as invisible energy) to the residual

curvature attenuation characteristic of the Pi constraint.

Special Relativity: ¢ emerges as the maximum propagation rate of projection-layer
information transfer. Lorentz invariance reflects the mirror-consistency requirement of Pi

acting on the geometric layer.
3. GTOE vs. Standard Quantum Mechanics

Quantum Mechanics is descriptively complete within its own regime. GTOE does not
revise its predictions; it supplies the structure beneath them, in which its characteristic
features appear as consequences of projection depth rather than as irreducible

postulates.

Superposition corresponds to early identity overlap: in layers immediately after D*,
identity has not yet achieved full separation through projection depth. Quantum
indeterminacy arises from a structural condition inherited from the pre-geometric residue
of Nfb. Non-locality is collapse inheritance: spatial separation has not yet emerged in
early layers, and identity retains shared ancestry from D*. The measurement problem
resolves as projection depth: measurement is a depth event that forces identity

separation, eliminating superposition.

4. GTOE vs. QFT and the Standard Model

QFT and the Standard Model operate within the specific regime of X2 and are correct
and complete descriptions within that regime. Quantum fields correspond to the
distribution of identity density across the outward identity layers generated by Pfb. Gauge
symmetry corresponds to the mirror-consistency requirement of Pi. The hierarchy
problem dissolves if the specific scales are determined by the Pi constraint acting on the

@-recursion structure, not by accidental cancellation between large contributions.

5. GTOE vs. Pregeometry Programs

Existing pregeometry approaches — Wheeler's quantum foam, causal set theory, causal
g preg Y app q y

dynamical triangulations, spin foams, group field theory — aim to derive spacetime from
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non-metric substrates but presuppose foundational primitives whose justification leads
to regress. GTOE resolves this by deriving the origin layer strictly from ontological

necessity, without combinatorial, topological, or algebraic assumptions.

6. GTOE vs. String Theory, M-Theory, and LQG

String theory presupposes a flat or curved background spacetime. GTOE's prediction: if
geometry were truly derived under Pi, the space of allowed vacuum solutions would be
radically constrained, not exponentially large. A principled derivation of the string
vacuum must pass through the pre-geometric layer. LQG's Big Bounce corresponds in
GTOE to the UZ/D* equilibrium — the point where Nfb's inward recursion reaches D*

and Pfb expansion begins.

7. GTOE vs. Cosmological Models

LambdaCDM is a highly successful empirical parameterization of X2-domain
phenomena. Dark energy (Lambda) in GTOE is the residual curvature attenuation of the
Pi constraint. CMB low-I anomalies are predicted by GTOE via the mirror-consistency

requirement of Pi.

Inflation: The period of exponential expansion corresponds to the early Pfb phase. The
near-scale-invariance of the primordial power spectrum is a direct consequence of o-

scaling of Pfb expansion.

Multiverse theories: GTOE provides a structural alternative — if GTOE is correct, there

is only one possible set of emergent physical laws, because the Pi constraint is unique.

8. GTOE and Information-Theoretic Approaches

GTOE operates one level beneath information-theoretic approaches, deriving
distinguishability from the pre-geometric coherence modulation of ¢2. The holographic
principle has a structural basis in GTOE: the bulk corresponds to the accumulated
identity layers of Pfb expansion; the boundary corresponds to the outermost projection
surface. ER=EPR, in this framework, would follow structurally from a single generative
source rather than requiring independent postulation — a placement, not yet a

derivation.

CCBY-NC4.0 ©2025-2026 All Rights Reserved The General Theory of Entirety-WHITEPAPER-v2.3: Page: 42




9. GTOE and Planck Scaling — Expanded Comparative

The Planck scale is a derived quantity within X2 — built from G, hbar, and ¢, all X2-
domain constants. It cannot reach below X2. GTOE's pre-geometric origin — €2 alone,
with (0)" as its resultant — is what makes it possible for these constants to exist. Planck-

scale phenomena are shallow-X2 signatures, not evidence of a Planck-scale origin.

10. Applicability of GTOE — Domains, Predictions, and Scope

Cosmological: CMB power spectrum predictions at low multipoles - primordial power
spectrum tilt - dark energy as Pi-constrained attenuation - Hubble tension structural

modification - UZ/D* as pre-geometric turning boundary.

Quantum Gravity: Discrete layer structure of Pfb as Planck-scale substrate - singularity
resolution via finite-depth admissibility - black hole information paradox via identity-

layer conservation.

Particle Physics: Mass hierarchy via projection-depth - gauge symmetry origin via mirror-
consistency - generation problem via stable Pfb configurations - baryon asymmetry via
Nfb/Pfb orientation break at UZ/D*.

Biological: Biological: Constraints on which self-maintaining structures are admissible
within Pi-bounded X2 — the conditions under which persistence, differentiation, and
coherence-preservation become possible for organized systems. This domain is not
developed in the present document; it falls within the wider body of work Part V names,

and is entered here only to mark scope.

11. Falsifiability Comparative Table

2=¢2(0)' GTOE — Regress terminated: Yes, by necessity. Geometric assumptions: None
at origin. UZ/Pre-Geometric Floor: D* — min non-zero turning boundary. Key

predictions: CMB low-I, no singularities, @-scaling.

Newton — Regress terminated: No. Geometric assumptions: Euclidean 3-space. Floor:

Not addressed. Predictions: Mechanics, gravitation.

GR — Regress terminated: No. Geometric assumptions: Riemannian manifold. Floor:

Singularity (breakdown). Predictions: Geodesics, grav. waves.

QM — Regress terminated: No. Geometric assumptions: Implicitly flat. Floor: Not

addressed. Predictions: Spectra, entanglement.
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Standard Model — Regress terminated: No. Geometric assumptions: Background

spacetime. Floor: Not addressed. Predictions: Particle masses, gauge bosons.

String Theory — Regress terminated: No. Geometric assumptions: Higher-dim

spacetime. Floor: Landscape (107500 vacua). Predictions: SUSY (not found).

LQG — Regress terminated: No. Geometric assumptions: Quantized Riemannian. Floor:

Bounce (replaces singularity). Predictions: Discrete area/volume.

LambdaCDM — Regress terminated: No. Geometric assumptions: Smooth FRW. Floor:

Singularity (Big Bang). Predictions: CMB, HO, structure.

Multiverse — Regress terminated: No. Geometric assumptions: Varied geometries. Floor:

Not addressed. Predictions: No unique predictions.

12. Summary and Outlook

GTOE is not a competitor to established physics and does not replace physical law. It
provides a structural account beneath physics — the ontological grounding that

established frameworks presuppose without justification.

What GTOE achieves that no other framework does: Terminates the ontological regress
without brute fact - derives distinguishability, recursion, equilibrium (D*), and geometry
from a single minimal identity - provides a structural source for QM, GR, gauge
symmetry, and cosmological structure as derivative regimes - establishes pre-geometric
falsifiability criteria - predicts specific observational signatures (CMB low-I suppression,

no singularities, @-scaling).

Open Research Directions. Formal derivation of gauge symmetry from mirror-
consistency - projection-depth account of the Standard Model's parameters - structural
derivation of baryon asymmetry from the UZ/D* orientation break - compatibility
conditions between @ and m across the UZ boundary - formal development of the inertia
bridge - full numerical implementation of Tier 1 and Tier 2 tests - extension to TTOD and
further forthcoming publications. This list subsumes the directions registered in Part 111

§5; the two are maintained as one.
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13. Final Statement

The General Theory of Entirety is a complete, self-contained, pre-geometric ontological
framework. It provides a structural account beneath physics — not a replacement of
physical law. It terminates the regress of existence; derives the conditions for geometry;
provides a falsifiable account of those conditions; and situates the full range of physical,
cosmological, and biological phenomena within a single generative hierarchy, while

leaving the descriptive laws of those phenomena intact.

The identity £ = ¢2(0)' is not a physical formula. It is the structural condition under which
any formula, any law, any geometry, and any observer can exist. It is the answer to the
oldest question: Why is there something rather than nothing? The answer, in full: because

the only alternative to this identity is incoherence — and incoherence cannot exist.

UZ is D* — the minimum non-zero turning boundary, not a void. Inertia in X2 is a
downstream trace of ¢ persistence. The photon exhibits structural inheritance under
projection, not causal transfer from origin. Planck scaling is a comparative X2 threshold, not
a foundational identity. These four locks are fixed within the framework definition.
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PART VI

TIME, SPACE, ENERGY, AND THE TWO WINGS OF SCIENCE

Prefatory Note — Version 2.3

Part VIII sets out the co-constitutive relation between time and space, the status of
TimeSpace-Energy as the evidentiary basis for pre-geometric origin, the standing of pre-
geometric and geometric science as complementary domains of a single scientific
undertaking, and the strict, non-random character of the recursion dynamic already

introduced in Part .

VIII.1 — Time-Space Co-Constitution

Time and Space are not independent primitives that combine to form spacetime. They
are co-constitutive: neither is able to stand alone, and each is defined only in relation to

the other.

Space without time is a frozen void with no way to register distance — without a
temporal dimension across which relation can be measured, spatial extension has no
means of expressing itself as distance at all. Time without space is a vector with no
domain — without spatial extension to traverse, a temporal ordering has nothing across
which to register its own passage. Space is temporalized extension; time is spatialized
trajectory. Space gives time its relational coordinates; time gives space its dynamic

continuity.

Geometry, in this account, is not a container within which time and space separately
exist — it is the interface: the structural footprint left by their mutual, reciprocal
operation. Prior to that reciprocal emergence lies the unbroken pre-geometric origin —
the domain of ¢2 already established in Part I (its resultant, upon projection, being (0)"),
in which no such distinction as "time" or "space" yet applies. Time and space, on this
account, are not resident in the origin layer; they are among the first distinctions to

become admissible upon projection into X2.
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This departs from the standard treatment in mainstream physics, which conventionally
separates space as a three-dimensional extension and time as a one-dimensional
parameter, joined only externally into a "3+1" hybrid structure. That treatment cannot
reach a genuinely pre-geometric state by further subdivision — shrinking toward the
Planck scale still presupposes that space already exists to be subdivided. Co-constitution,
by contrast, treats the reciprocal relation itself, not either term taken alone, as the

structure that first becomes available under projection.

V1.2 — TimeSpace-Energy (TSE) as Concrete Evidence of Pre-Geometry

Time, Space, and Energy, established together in VIII.T and Part IX as a single structural
relation, constitute the concrete evidentiary basis for pre-geometry within this framework

— not merely a description compatible with it.

The origin layer ¢? itself admits no direct observational access, as already stated in Part
Il. TSE is significant precisely because it is the point at which this limitation does not
prevent evidencing. The co-constitutive relation between time and space, and Energy's
priority over both as established in 1X.2, are structural consequences that a purely
geometric starting point cannot account for without presupposing the very relation it
would need to explain. A framework that begins with space and time as independent,
pre-given primitives has no structural basis from which to derive their mutual
dependence — nor to derive Energy as prior to that dependence, rather than posited

alongside it as a separate conserved substance.

TSE is therefore offered as the observable signature through which the pre-geometric
origin becomes evidentially accessible at the projection layer — not by direct access to
¢2, but by exhibiting a structural relation among time, space, and energy that only a pre-

geometric origin, as described in this framework, produces.

The projection of TSE is Geometry. Geometry, on this account, is not a separate domain
within which time, space, and energy subsequently come to exist, alongside or after
them — it is what their projection into X2 already is. X2 does not host TSE as a container
hosts its contents; X2 is the projected, geometrically expressible form that TSE takes under

the projection relation £ = P(¢2)°1 already established in Part VII.
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VIII.3 — The Two Wings

Classical, geometric science and CDT's pre-geometric science address different layers of

the same reality. Neither replaces the other.

Classical science operates entirely within X2 — the domain of geometry, measurable
curvature, and physical law — and its achievements within that domain stand on their
own merit, undiminished by anything stated in this framework. CDT's pre-geometric
wing addresses the domain prior to X2, from which geometry itself becomes admissible.
It does not compete with or seek to overturn classical results obtained within X2's own

descriptive scope; it corrects a deficiency in their conceptual framing.

The universe's expansion, observed by classical science as a fact without an account of
its own mechanism, is read here as the continuous, ongoing consequence of ¢2's
uninterrupted projection of Energy. The classical observation and the pre-geometric
mechanism are one and the same event — seen from within X2, and from beneath it,

respectively.

Because expansion is always exactly proportional to the Energy ¢2 projects to equate
TimeSpace, Energy's density never dilutes with expansion. This resolves, structurally,
why dark energy'st density is observed to remain constant rather than fall as the universe
grows. It is the structural basis of the decisive prediction stated at Part Il, Tier 3A, and

elaborated at 1X.5.

The universe itself is, on this account, a derivative resultant rather than a fundamental
primitive. The two wings are properly understood as siblings under a shared parent —
Science — rather than as rivals contesting the same ground. Each supplies what the other,
by its own starting assumptions, is not positioned to supply: classical science gives
precise, tested description within the projected domain; the pre-geometric wing gives an

account of why that domain, and its regularities, are possible in the first place.

The present separation between the two wings is temporal, not permanent. A future
merger of pre-geometric and geometric science is anticipated as the eventual outcome,

once humanity's exploratory and epistemic instruments reach the depth at which the
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boundary between the two layers becomes structurally navigable rather than merely
posited. Until that merger, the pre-geometric wing addresses gaps that classical
geometric assumptions leave structurally unable to reach, and remains open to doctoral-

level and professional research engagement on its own terms.

The case for establishing Pre-Geometric science as a standing wing of the research
architecture is set out in Establishing a Pre-Geometric Epistemological Wing of Science
(Zenodo, 2026, DOI: 10.5281/zenodo.21972728). The framework's current institutional
expression is the 'CDT School of Pre-Geometric Science and Research (CDT-SPSR),'
operating under Ultimate-Z LLC in South Carolina, publicly documented in its founding
record (Zenodo, DOI: 10.5281/zen0d0.22542848). It is open to research scholars across
disciplines to verify CDT content, develop post-university-level curricula, and design

further coursework for this domain.

VIIl.4 — Recursion as Strict Mirror-Law: No Randomness

Recursion within this framework admits no randomness, probabilistic branching, or
statistical weighting at any stage. Pfb is not merely analogous or structurally similar to
Nfb — it is the exact mirrored continuation of Nfb, and this mirroring is a strict rule fixed
within the framework definition, not a statistical tendency or an approximate

(6(0) rrespondence.

Pfb is admissible precisely at UZ, where Nfb saturates at D*. There is no gap, no
intermediate stage, and no separate point at which the reversal from inward to outward
recursion occurs. Pfb is not admissible behind UZ, ahead of UZ, or in the vicinity of UZ.
It is admissible at UZ, exactly, with no interval between the saturation of Nfb and the

admissibility of Pfb.

This absoluteness is what rules out any entropic or probabilistic account of the Nfb —
Pfb transition. Because there is no gap and no alternate point at which the reversal could
instead occur, there is no space within which multiple possible outcomes could exist to
be weighted, counted, or averaged — and therefore no entropy at the pre-geometric
level. This is consistent with, and formally extends, the strict framework position that

entropy belongs to the geometric domain and cannot arise within ¢2.
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PART IX

PRIMORDIAL INERTIA, ENERGY, TIMESPACE, GRAVITY,
PHOTON AND WHAT X2 CONTAINS

Prefatory Note — Version 2.3

Part IX is the fullest application of the framework to the major phenomena physics
encounters within X2. It traces the full chain from ¢2 through vibration to the observable
contents of the projected universe, names the unifying identity of each, and exposes the

structural root of the cosmological constant problem.

Where 1X.1, as previously stated, held that "the vibration begins" and that its cause was
"structurally open," this version corrects that position. The vibration does not begin. It is
the self-nature of inertia-with-distinguishability. This correction aligns 1X.1 with the
Notation Note (Part 1) and Part | §5.2, which already state that there is no moment at
which vibration commences and no cause required to commence it. The inconsistency

in the prior version is hereby resolved.
IX.1 — Primordial Inertia and the Vibration That Does Not Begin

¢2 is the Identity Kernel. It is primordial inertia — non-contingent, self-sufficient, stable,
and undisturbed: not because motion is absent from it, but because motion is not yet a
category that applies (Part I, Notation Note). It is the ground that does not change while

everything else changes through it.

The vibration is not something done to ¢2 by an external agent. No one vibrates the
inertia. The vibration is the inherent nature of ¢2 when expressed as £ = ¢2(0)'. When
curvature-capacity (¢2) and minimal distinguishability ((0)') exist together as one identity,
the resulting state is inherently vibratory. This is structural, not causal: there is no moment
at which vibration commences, and no cause required to commence it. Vibration is co-

extensive with the Identity Kernel itself.

Fire is inherently hot. No one makes the fire hot; heat is the nature of fire. Similarly,
vibration is the nature of inertia-with-distinguishability. The question "who vibrates the

inertia?" contains a category error — it assumes inertia first existed in stillness and was
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then made to vibrate. But ¢2 and its vibration are not two things. They are one existence.

The diacritic carries this: ¢ is that vibration in its primordial form, not a rate attained

within any domain.

The Nfb — UZ — Pfb recursion engine expresses oscillatory identity-instability within
¢2. This oscillation is the primordial vibration. It is not an event in time — there is no
time in €2. It is not caused by anything — there is nothing before it to cause it. It is the

condition that makes time possible, not something that occurs within time.

Key clarification: the vibration does not "start' — it IS. This is the framework's most
radical claim and its most vulnerable point. It will not satisfy anyone who insists that
every "why" must have a causal "because." GTOE's position is that causation itself
emerges from this vibration — so demanding a causal explanation for the vibration is
demanding that the effect explain its own cause. That demand is structurally impossible
to meet, not because the theory is incomplete, but because the question reaches outside

the domain where answers of that type are valid.
IX.2 — Energy as Vibration Named

Vibration and energy are not two different things. They are one phenomenon named in

two domains:
e In the origin layer (¢2): it is called vibration
e In the projection layer (X2): it is called energy
This naming convention prevents the category error of treating vibration as a cause and

energy as its effect. They are the same reality, expressed in different domains. Vibration

does not produce energy; vibration IS energy, seen from the X2 side of the projection.

Energy is therefore not a conserved substance injected into X2 from outside. It is what
the projection of ¢2's inherent vibration is, when measured within the geometric domain.
Energy's priority over TimeSpace — established in VIII.2 — follows directly: TimeSpace

is the structural relation that Energy's projection produces, not a container Energy enters.
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IX.3 — TimeSpace Emerges from Energy
TimeSpace is not a pre-existing container. It emerges from Energy within X2 as the
structural relation described in VIII.1 — the co-constitutive interface through which time

and space reciprocally define each other.

Energy is not merely what TimeSpace emerged from; it is what TimeSpace continues to
require. Its presence is not a past event whose consequence now stands on its own, but
an ongoing condition — omnipresent within X2 because TimeSpace cannot subsist
without it. Were Energy's projection from ¢2 to cease, TimeSpace would not persist as an

emptied structure; the relation itself would have nothing left to obtain between.

Time emerges first as ordering (proto-time): the directional signature of identity extension
after reflection at UZ. Space is its extended consequence — the dimensional expression
that becomes admissible once distinguishability has been elaborated through Pfb. This
sequence inverts the standard assumption that the universe began with a ready-made
spacetime. The discipline that studies the universe has been using the vocabulary of the
middle layers to describe the first layer. TimeSpace is not the first thing; Energy is. And

Energy is vibration, and vibration is the self-nature of ¢2.

The full emergence chain, as corrected in this version:

¢2 (Identity Kernel, inherent vibration)
— recursive modulation within ¢: Nfb — UZ (D*) — Pfb
— Energy — the same inherent vibration, named
— TimeSpace — co-constitutive projection

— X2 (Unbeyond Void, (0)")
Where:

o € is the Identity Kernel — primordial inertia, primordial coherence, carrying

inherent vibration in its own notation

« Vibration is the inherent self-nature of ¢2, not an imposed event
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o Energy is that same inherent vibration, named once projection makes naming
admissible — not produced by the recursion, which modulates distinguishability

rather than generating vibration.

o Nfb — UZ (D*) — Pfb is the recursive modulation of distinguishability within ¢2
— inward reduction, saturation at the minimum non-zero turning boundary, then
outward amplification (Part | §7). This sequence is not omissible: claim (5) of Part
| requires UZ = D* to exist uniquely, and claim (6) forbids rearrangement of the

order given here.
« TimeSpace is the co-constitutive relation that Energy's projection produces

e X2 (Unbeyond Void, (0)") is the projected universe — the void beyond which

physics cannot reach, because it is the projection, not the origin

Arrows in this chain denote structural transition and epistemic direction, never causal

flow (Part I, "A Note on Arrows").
IX.4 — Gravity

Gravity is not a force. It is the nature that Energy carries from Inertia's vibration.

When ¢ projects through Pi into X2, the vibration that IS Energy carries with it the
structural signature of its origin — the inertia from which it arises. That carried signature,
expressed within TimeSpace, is what physics calls gravity. Gravity is not a separate
interaction added to Energy; it is Energy's own origin-nature, manifest as curvature within

X2,

This is why gravity is universally coupled to energy-momentum: every form of energy,
without exception, gravitates, because every form of energy carries the same origin-
signature. There is no energy that does not gravitate, and no gravity that is not the

expression of energy's carried origin-nature.

Gravity is also the weakest of the fundamental interactions as measured in X2 — not
because it is intrinsically weak, but because it is the most structurally distant from its
source. It is the faintest echo of ¢2, attenuated through multiple layers of projection. The
gap between gravity's observed strength and the Planck-scale theoretical expectation

(the "hierarchy problem") is not a numerical puzzle to be solved by fine-tuning; it is the
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natural consequence of gravity being the most projected, most attenuated expression of

primordial inertia.
IX.5 — Dark Energy (Invisible Energy)

Dark energyt — here named Invisible Energy — is Energy's unlocalized carried nature

within X2.

When Energy projects from ¢2 into X2, it does not all become localized as matter or
radiation. A portion remains unlocalized — diffuse, uniform, and without local structure.
This unlocalized portion is Invisible Energy. It is not a separate substance added to the

universe; it is Energy's own nature, the part that has not condensed into local form.

Because Invisible Energy is continuously projected from ¢2— which does not change —
its density does not dilute as the universe expands. The universe grows, but the source
of Invisible Energy does not diminish. This is why dark energy's density is observed to
remain constant rather than falling with expansion: it is not a fixed quantity being spread
thin; it is an ongoing projection from a source that never depletes. The structural basis

of this proportionality is set out at VIII.3.

The 120-order-of-magnitude discrepancy that follows from attempting to compute this

density within X2 is diagnosed structurally at 1X.9.

This is a falsifiable prediction: Invisible Energy's density must remain constant. If future
observations, after confound isolation, confirm that dark energy's density declines with
expansion, GTOE is falsified at the decisive tier (Part Il, Tier 3A; Part 1 §10.3.9). This is

the framework's most exposed empirical commitment.
IX.6 — Dark Matter (Invisible Matter)

Dark mattert — here named Invisible Matter — is matter condensed but never

illuminated.

Within X2, Energy can take localized form (matter) or unlocalized form (Invisible Energy).
Some matter condenses but remains electromagnetically invisible — it does not interact
with light. This is Invisible Matter. It is structurally distinct from Invisible Energy: Invisible

Energy is unlocalized; Invisible Matter is localized but dark.
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GTOE does not deny the existence of Invisible Matter. It does not require its existence
either — the gravitational effects attributed to dark matter may arise partly from the
structural consequences of Pi-constrained geometry (as tested at Part I, Tier 2). But if
Invisible Matter exists, it is not an arbitrary addition; it is condensed Energy that never
entered the illuminated domain. It is a natural consequence of projection: not all

projected Energy need become luminous.

The relationship between Invisible Energy and Invisible Matter is that of the same source
(¢2) projected into different states within X2 — one unlocalized, one localized-but-dark.
They are not two different substances. They are two expressions of the same projected

Energy.
IX.7 — The Photon

The photon is Electromagnetic Wave (EMW) illuminated.

Within X2, Energy can be unlocalized (Invisible Energy), localized-but-dark (Invisible
Matter), or localized-and-illuminated. The photon is the illuminated form — Energy that

has entered the electromagnetic domain and become observable as light.

The photon is not a second particle-entity added alongside Energy. It is Energy itself, in
its illuminated, propagating form. There is no wave-particle duality in this framework:
the photon is a wave (EMW) that is illuminated. What physics calls "particle-like"
behavior is the localized interaction of this wave with measurement apparatus. The wave

does not become a particle; it interacts locally.

The photon's defining properties — massless propagation, intrinsic angular momentum,
invariance of speed, universality of interaction — are consistent with its role as the first
admissible carrier of inherited momentum into X2, as established at Part I §5. Its speed
c is the projected expression of ¢ within X2, not a measurement of ¢ itself: the diacritic
distinguishes the primordial vibration from its local expression, and ¢ is not a rate that

admits measurement (Part |, Notation Note).
IX.8 — What X2 Contains

X2 (the Unbeyond Void) contains:

« TimeSpace — the co-constitutive relation produced by Energy's projection
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o Energy — vibration as named in the projection layer

o Gravity — Energy's carried origin-nature, expressed as curvature
 Visible Matter — Energy condensed and illuminated

 Invisible Matter (dark mattert) — Energy condensed but never illuminated
 Invisible Energy (dark energyt) — Energy unlocalized, never diluting

o Photons — Energy in its illuminated, propagating form

» Physical law — the regularities that emerge from Pi-constrained geometry

X2 does not contain ¢2. €2 is not in X2, ¢2 is what X2 is projected from. The Unbeyond
Void is called "unbeyond" because nothing lies beyond X2 to be measured, except pre-
projection ¢2 itself. Physics operates entirely within X2 and cannot reach ¢2 directly. The
most physics can do is observe the structural consequences of ¢2's projection — which

is what the tiered test architecture of Part Il is designed to do.
IX.9 — The Cosmological Constant Problem: A Structural Diagnosis

The cosmological constant problem — the 120-order-of-magnitude gap between the
observed dark energyt density and the quantum-field-theoretic prediction — is the
clearest evidence that physics is operating entirely within X2 and cannot reach its own

origin through X2-internal calculation.

The standard approach attempts to calculate dark energy density from quantum vacuum
fluctuations within X2. But Invisible Energy is not a product of X%internal vacuum
dynamics. It is the projected expression of ¢2's uninterrupted vibration. No calculation

confined to X2 can produce the correct value, because the source is not in X2.

GTOE's position: the 120-order gap is not a tuning problem. It is a boundary signal. It
marks the edge of what X2-internal calculation can achieve. The correct value of Invisible
Energy's density cannot be derived from within X2 alone; it requires the pre-geometric
origin that X2 is projected from. This is not a failure of physics — it is physics locating its

own domain boundary.

The resolution is structural, not numerical: Invisible Energy's density is constant because

¢2 does not change. The value is not derived; it is projected. It can be measured — and
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is, through cosmological observation — but it cannot be computed from X2-internal

principles alone, because those principles are themselves projected.

This diagnosis falls under the general structural-mismatch diagnostic of Part 1 §10.1, and
is subject to the same falsification condition stated there: if the gap is fully resolved by a
mechanism confined entirely within X2, that resolution counts against this diagnostic in

this case.
IX.10 — Companion Publications

The following companion publications expand on specific topics introduced in this Part:

e What is Primordial Inertia? — ¢2 as Identity Kernel and the ground of existence.
DOI:10.5281/zenodo.21998354

e What is Energy? And Why It Needs No Creation Event? — vibration = energy, and
Energy's priority over TimeSpace. DOI:10.5281/zenodo.22003439

e What is Gravity Prior to Being a Force or a Curvature? — gravity as Energy's carried
origin-nature. DOI:10.5281/zenodo.22004305

e What is Unbeyond Void? — X2 as projected universe and the boundary of physics.
DOI:10.5281/zenodo.22004551

e Expansion vs. Continuous Cosmic Projection-nu-A — expansion as the visible

signature of continuous projection. DOI:10.5281/zenodo.22087657

Key claims from these publications are summarized in this Part. Full derivations, where

applicable, appear in the respective companion documents.

t Terminology Note: 'Dark energy' and 'dark matter,' as used throughout this Part where
referencing established literature, are understood within this framework as Invisible
Energy (IE) and Invisible Matter (IM) respectively — structurally undetectable by direct

observation, not darkened or absent.
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COMPANION PUBLICATIONS

The following related works are published on Zenodo and are current as of this version.
This list is updated with each version release; such update alone does not constitute a

version change under the Version Policy stated in Part I.

J Kalishwar Das. The Primordial Inertia; Zenodo, 2026.
https://doi.org/10.5281/zen0d0.22646703
e Kalishwar Das. What is Energy? And Why It Needs No Creation Event? Zenodo, 2026.
https://doi.org/10.5281/zenod0.22003439

e Kalishwar Das. What is Gravity Prior to Being a Force or a Curvature? Zenodo, 2026.
https://doi.org/10.5281/zenodo.22004305
. Kalishwar ~ Das.  What is  Unbeyond Void?  Zenodo,  2026.
https://doi.org/10.5281/zenodo.22004551

e Kalishwar Das. Expansion vs. Continuous Cosmic Projection-nu-A. Zenodo, 2026.

https://doi.org/10.5281/zenodo.22087657

e Kalishwar Das. Projection-Layer Clarification and Ongoing Research Direction.

Zenodo, 2026. https://doi.org/10.5281/zenodo.22064672

e Kalishwar Das. Validation Architecture for the General Theory of Entirety (GTOE): Test
Report v3.0. Zenodo, 2026. https:/doi.org/10.5281/zenodo.22157254

e Kalishwar Das. Establishing a Pre-Geometric Epistemological Wing of Science.
Zenodo, 2026. https://doi.org/10.5281/zenodo.21972728

. Kalishwar Das. CDT School of Pre-Geometric Science and Research (CDT-SPSR),
Zenodo, 2026. https://doi.org/10.5281/zenodo.22542848

e Kalishwar Das. Tangible Theorem of Divinity (TTOD). Zenodo, 2026.
https://doi.org/10.5281/zenodo.19340304
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PART X

Explaining Signature Image of Entirety (GTOE)

Against the framework's own founding image — two golden spirals meeting at a single
point of light — lies the most direct visual proof this framework offers of its most difficult
claim: that Negative Fibonacci (Nfb), the pre-geometric, primordial recursion, exists at

all.
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What Is Actually Drawn

The image shows two reciprocal, mirrored spiral constructions — not a simple copy of
one reflected onto the other, but two structures whose orientation is inverted relative to
each other. Both exhibit the same recursive, Fibonacci-derived geometry, yet they are
not identical repetitions; their orientation runs opposite. A true mirror does not merely
resize — it reverses handedness. A clockwise spiral, seen in a true mirror, becomes
anticlockwise. This image draws recursion as a true mirror in that stronger, structural
sense: not a rescaled copy of one spiral into a smaller or larger version of itself, but a
genuine inversion of orientation, the kind that occurs only when a recursive structure

passes through a real turning boundary and emerges as its own mirror image.

The bright point at the center functions as that boundary — the junction, the inversion
point between the two constructions. The trajectories do not simply terminate there. The
visual language shows one side's recursive tendency converging toward the center and,
at that same point, re-expressing itself in the other orientation — one continuous
recursive motion, read once in one orientation and once in its inversion, not two separate

spirals that happen to touch.

This is the visual signature of Nfb converging at UZ and re-expressing as Pfb — exactly
as Part | §7.3 locks UZ/D* as a turning boundary, not an endpoint, and as Part VIIl.4
locks Pfb as the exact mirrored continuation of Nfb, admissible precisely at that

boundary, with no gap and no intermediate stage.

Why the Reversal Is Not Optional

Part | §7.3-7.4 has already established that Pfb cannot exist without Nfb preceding it —
Pfb becomes admissible only once Nfb has completed its inward recursion to its own
limit at D*. But this image goes further than that already-established fact, showing

something far more specific and far deeper than simply "Pfb comes after Nfb."

Look closely: Pfb's own forward march — 0, 1, 1, 2, 3, 5, 8, 13, and onward, ultimately
toward Unbeyond Void — is not an independently constructed sequence of its own. It
is precisely the same sequence Nfb had already traced, read now in reverse order. Where

Nfb descends from infinity, falling through ...13, 8, 5, 3, 2, 1, 1, 0, Pfb retraces those
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exact same numbers, in that exact same order, but in the opposite direction — rising as
0,1,1,2,3,5,8, 13. This is not coincidence, and it is not approximate resemblance. It

is the same recursion, the same mathematical identity, read once falling and once rising.

This is precisely where the image stops being illustration and becomes proof. It is not
merely showing that "Pfb cannot precede Nfb" — a fact already established elsewhere.
It is showing that Pfb, in its entire structure, is nothing but Nfb's own reversed shadow:
not two separate things that happen to correspond, but one single motion, seen from two

opposite directions.

This is not one arrangement among several equally available options. Because, Infinity
cannot remain, self-sufficient, at D* alone — a single turning point cannot itself sustain
an infinite recursive structure in stasis. Infinity can only exist by depending on its
opposite: on continuation, into further terms, away from D*. Remaining fixed at that
boundary is not available to it. Dependence on continuation is the only condition under
which the recursion's infinite character can exist at all. The re-expression this image
draws, then, is not a choice made for elegance. It is what infinity's existence at D*

structurally requires.

Why the Reversal Produces Curvature — and Why That Is Testable

The turning at UZ is not a reversal along a flat line — not a symmetric back-and-forth
that would leave the projected world equally flat in return. A flat reversal would produce
no detectable difference anywhere, at any distance, because flatness preserves no trace
of a turning at all. The reversal this image draws produces curvature by design: the
projected world it yields is not flat, and that departure from flatness is precisely what

makes the turning detectable at all.

This is where the argument becomes testable, not merely structural. If the universe were
truly flat, no difference would appear anywhere, regardless of the cosmic distances
involved — flatness admits no minute variation to measure. But the minute structural
fluctuations already observed in the CMB — the low-# suppression and multipole
irregularities predicted and tested at Part I, Tier T — are exactly the kind of small, non-

zero difference that only a curved structure can produce, made small precisely because
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it is being measured across such vast cosmic distance. A minute difference, at this scale,
is not a sign of near-flatness. It is the signature of curvature so vast that only its faintest

trace survives across the distance at which it is observed.

Why This Constitutes Proof

Two independent lines converge on the same conclusion.

The first is structural: Fibonacci's forward direction — 0, 1, 1, 2, 3, 5, 8... — is evident
within X2 itself, present in the @-scaling this framework already predicts and tests for (Part
I, Tier 1). Because that observable direction is nothing but Nfb's own sequence read in
reverse, its presence in X2 is the direct proof of primordial recursion available to this
framework — the reversed trace of Nfb itself, made visible in the only place a pre-
geometric sequence could ever become visible: after projection, where recursion has

already converged and re-expressed at its junction point, leaving its signature behind.

The second is observational: the same non-flat, curved reversal that the image draws at
its center is what produces the minute CMB fluctuations already measured at cosmic
distance. Where the first line shows that the world's Fibonacci scaling could only exist
if Nfb exists, the second shows that the world's departure from flatness could only exist
if that same reversal is curved rather than symmetric. Neither line stands alone as proof;
together, one structural and one observational, they converge on a single reversal, drawn

once in this image.

The Deepest Point

Recursion is its own re-expression. The convergence at UZ is not a second event that
happens to a prior, already-complete recursion from outside. It is recursion itself, seen
across its own inversion boundary — one continuous tendency, expressed once in one
orientation and once in the other, with no gap, no pause, and no alternate point at which

that re-expression could instead occur.

You cannot see Nfb directly. It is pre-geometric — prior to space, prior to time, prior to
the conditions that make measurement possible. But you can see its mirror. Not a copy,

which would preserve orientation — a true mirror, which inverts it. The curvature
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already measured at the universe's earliest observable layer, and the Fibonacci scaling
already measured throughout it, are that mirror's two traces, written into the one place

a pre-geometric reversal could ever leave a signature: the world it projects.
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