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Preface

Energy-Line Theory (ELT) is a foundational conceptual framework that proposes how
physical space, motion, inertia, and gravity emerge from a deeper fourth-dimensional
structure. Rather than replacing existing physical theories, ELT offers a substrate-level
explanation that accounts for why the laws and phenomena described by classical
mechanics, relativity, guantum mechanics, and cosmology arise naturally from geometric
and relational constraints in four dimensions.

ELT isintended as an open, testable substrate. It makes no claim to be a complete physical
theory, nor does it assert metaphysical conclusions. Its goalis to provide a consistent
ontological context in which the successes of modern physics can be understood at a
deeper geometric level.

Jeffrey G Whittle
Frisco, Texas

May 19, 2026 (original preface; current edition May 21, 2026)
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01 Executive Summary

Energy-Line Theory (ELT) presents a substrate-level framework for understanding how
space, motion, inertia, and gravity arise not as fundamental properties of the universe, but
as emergent consequences of deeper fourth-dimensional structure.

In ELT, physical reality is instantiated as a sequence of discrete three-dimensional Universe
Instances rather than as a continuously evolving spacetime. Each Universe Instance
represents a complete three-dimensional spatial state. Continuity, motion, and change
arise from the coherent succession of these instances, not from processes occurring
within a single instance.

At the foundation of the theory are Energy-Lines (ELs) — one-dimensional entities that
extend and progress within a fourth-dimensional realm. As Energy-Lines advance, they
manifest as exact zero-dimensional Energy-Points within each Universe Instance, referred
to as Energy-Points (EPs). These are the persistent zero-dimensional entities that advance
along their Energy-Lines in 4D. These Energy-Points are not particles or objects within
space; they are the primitive units by which three-dimensional space and energy are
instantiated. All matter and structure arise from stable, recurring patterns of Energy-Point
instantiation across successive Universe Instances.

From this perspective, motion does not occur within space itself. What we perceive as
motion is the systematic displacement of Energy-Points between successive Universe
Instances, driven by the orientation and evolution of their associated Energy-Lines in four
dimensions.

If an Energy-Line is oriented perpendicular to the Gap between successive Universe
Instances and maintains a constant direction, successive instances are identical — there
is no displacement, and the configuration appears at rest.

If an Energy-Line instead follows a straight but slanted path in the fourth dimension
(constant non-perpendicular angle relative to the Gap), it produces a consistent
displacement vector for its Energy-Point from one Universe Instance to the next. This
repeated identical shift manifests as constant velocity or inertial motion — the principle
that an object in motion stays in motion unless acted upon.

When the direction of an Energy-Line (or the coordinated bundle) changes between
successive Universe Instances —i.e., its trajectory curves or bends in four dimensions —
the displacement per step itself changes. This produces what we experience as
acceleration, whether as net translational motion of an object or as internal dynamics such
as vibration, rotation, or oscillation within a structure.
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Each new Universe Instance is instantiated solely at the leading edge of the progressing
Energy-Lines. As these one-dimensional entities advance through the fourth dimension,
their forward tips create the Energy-Points that define the current three-dimensional state.
Behind the leading edge lies the fixed past; ahead of it, nothing yet exists. This frontier
mechanism ensures reality is generated sequentially, with motion and change emerging
from the evolving geometry at the advancing front.

Causality in ELT operates exclusively as inter-instance constraint. No physical processes,
forces, or interactions occur within any single Universe Instance. Instead, an eventin one
instance influences subsequent instances only by altering the directional configuration of
Energy-Lines, which in turn constrains how the next Universe Instance is instantiated. This
inter-instance geometry replaces the conventional notion of intra-space causation while
preserving all observed physical laws.

Energy-Lines exist both in great numbers outside our universal Energy-Line package and as
relatively isolated members inside it. Those outside the package, together with pools of
non-linear Energy-Points in the broader 4D environment, form the pervasive Fourth-
Dimensional Squeeze (4DSQ) that exerts a global stabilizing pressure. Inside the package,
tightly associated bundles coexist with many isolated ELs. It is the coordinated behavior of
the associated Energy-Lines — governed by Convergence, Divergence, Inertia, and 4DSQ
together (CDI4) — that stabilizes across scales and produces the persistent physical
structures we perceive as particles, atoms, objects, bodies, planets, and galaxies.

At the smallest scales, the coordinated behavior of Energy-Line packages and the subtle
interactions among isolated ELs within them give rise to quantum-like phenomena,
including wave-particle duality and field behaviors. At quantum scales, the same pervasive
4DSQ supplies the background substrate that underlies vacuum fluctuations, wave-like
propagation, and the statistical nature of measurement outcomes. ELT thus provides a
unified substrate from which both classical and quantum physics naturally emerge.

A key implication of ELT is the absence of a predetermined future. Because each new
Universe Instance is generated only at the advancing leading edge of the Energy-Lines, the
past remains fixed while the future remains open and unrealized. Physical outcomes are
therefore determined dynamically by ongoing interactions among Energy-Lines and Energy-
Points rather than by any fixed spacetime structure.

The theory also introduces a fundamental geometric constraint on Energy-Line directional
change. Because Energy-Lines must continue advancing forward to instantiate new
Universe Instances, there exists an upper bound on the allowable directional change
between successive instances. This constraint produces an emergent maximum rate of
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spatial displacement — an effective speed limit — arising purely from geometry rather than
from any force or resistance.

At large scales, ELT identifies the origin of gravitational attraction in the global fourth-
dimensional influence termed the Fourth-Dimensional Squeeze (4DSQ). This pervasive
pressure, exerted by the surrounding fourth-dimensional environment, stabilizes Energy-
Line packages and biases their configurations toward cohesion. Gravitational attraction
emerges as a pressure imbalance caused by angular occlusion among large Energy-Line
bundles. This mechanism is conceptually consistent with observed gravitational behavior
while providing a deeper substrate-level explanation.

ELT also offers an explanation for quantum entanglement and provides a natural substrate
for string theory, allowing it to operate without requiring additional spatial dimensions.

Energy-Line Theory does not replace established physical theories. Classical mechanics,
relativity, thermodynamics, and cosmology remain fully valid as predictive descriptions of
phenomena within three-dimensional experience. ELT operates beneath these frameworks,
offering a unified ontological foundation that explains how and why their governing laws
arise.

While the primary formulation employs persistent Energy-Lines for geometric clarity and
intuitive visualization, an equivalent Energy-Point pulse formulation describes the identical
physics by carrying directional state and coordination solely at the advancing leading edge;
in this view the past exists only as an immutable historical record and does not persist as a
physical structure.

Section 14 provides contextual references to related research programs and philosophical
frameworks that address overlapping foundational questions; these references are
intended to situate ELT within broader discourse rather than to imply that ELT was derived
from those works.

In summary, ELT proposes that the universe’s most fundamental dynamics occur not within
space and time, but in the continuous process by which space and time themselves are
instantiated at the leading edge of advancing Energy-Lines. By revealing motion, inertia,
structure, gravity, and quantum behavior as natural consequences of fourth-dimensional
geometric constraints, ELT offers a coherent, open, non-predestined ontology that provides
a common substrate framework beneath classical and quantum descriptions, and may
provide a substrate context for future efforts toward deeper unification of those domains
through shared fourth-dimensional geometric principles.
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02 Formal Abstract and Conceptual Extract

Energy-Line Theory (ELT) proposes a foundational framework in which physical reality is
instantiated as a sequence of discrete three-dimensional Universe Instances (Uls),
generated sequentially by one-dimensional Energy-Lines (ELs) extending within a fourth-
dimensional realm. In this model, space, time, motion, and gravity are not fundamental
entities, but emergent consequences of geometric and relational constraints governing
instantiation.

Energy-Points (EPs) are exact zero-dimensional Energy-Points within each Universe
Instance. They are not particles or objects within space; they are the primitive units by
which a three-dimensional spatial state is realized. These are the persistent zero-
dimensional entities that advance along their Energy-Lines in 4D. Apparent motion arises
from the displacement of Energy-Points between successive Universe Instances, driven by
directional changes in their associated Energy-Lines. No motion occurs within a Universe
Instance itself.

Causality in ELT is realized as inter-instance constraint rather than force-mediated
interaction within space. Time emerges as an ordering of instantiations, not as an
independent dimension. A universal speed limit arises naturally from a forward-biased
constraint on Energy-Line directional change, independent of electromagnetic
phenomena.

Stabilized coordination among Energy-Lines gives rise to persistent structures perceived as
matter, while resistance to changes in relative coordination manifests as inertia. A global
Fourth-Dimensional Squeeze (4DSQ), produced by surrounding Energy-Lines in the
broader four-dimensional environment, stabilizes large-scale structure and manifests
phenomenologically as gravitational attraction via angular occlusion.

ELT does not replace existing physical theories. Classical mechanics, relativity,
thermodynamics, and cosmology remain fully valid as predictive descriptions within three-
dimensional experience. Energy-Line Theory provides a substrate-level explanation for why
such descriptions are effective, identifying the deeper geometric conditions that produce
observed physical law.
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03 Synopsis

Origins of the Energy-Line Package Energy-Line Theory does not depend on any specific
account of how the Energy-Line Package first formed. The core framework — discrete
Universe Instances, Energy-Points, Energy-Lines advancing along the w-axis, CDI
dynamics, 4DSQ pressure, and the emergence of space, motion, and gravity — stands
independently of the ultimate origin of the Package itself.

One illustrative example of a possible origin One plausible naturalistic scenario
consistent with the physical principles of ELT is the following: The broader 4D environment
contains vast, non-coherent pools of energy — diffuse oceans of energy points without
organized direction. These pools are subject to large-scale pressures and currents. Over
immense scales these forces generate enormous waves. When a wave crest becomes
critically overloaded, a flare-like expulsion occurs, hurling out Packages of Energy-Lines
across the energy ocean. In the overwhelming majority of cases the ejected Package
quickly diverges into a noncoherent set of ELs because the angular dispersion is too great
for 4DSQ to dampen. Yet on rare occasions the specific combination of conditions
produces a Package with precisely the right initial structure to achieve constructive
coherence — that is, an enormous number of Energy-Lines carrying the full energy budget
of what will become an entire universe.

Early advancement of the Energy-Line Package Regardless of how the Package
originated, once formed it begins a natural process of stabilization. As the newly formed
Package advances and begins instantiating successive Universe Instances, the geometric
rules of Convergence, Divergence, and Inertia (CDI) immediately begin to operate on this
initial angular dispersion. In most cases divergence tends to dominate early on, causing
the Package to spread. However, on rare occasions the internal CDl is sufficiently balanced
and contained by 4DSQ that the Package remains coherent long enough for hierarchical
structures to form. Neighboring Energy-Lines experience small relative tilts that drive
partial equilibration: some lines converge toward coordinated directions while limited
variation persists. At the same global scale, the pervasive Fourth-Dimensional Squeeze
(4DSQ) acts uniformly inward on the entire Package, opposing unchecked divergence and
accelerating the stabilization process.

Through the combined action of CDI and 4DSQ, the initially near-random Energy-Lines self-
organize into hierarchical structures. Small-scale coordinated groupings emerge first,
giving rise to the elementary entities (such as quarks, electrons, and other pre-particles).
These lower-order bundles may then coalesce under continued CDI and 4DSQ influence
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into successively higher-order associations — atoms, molecules, macroscopic objects,
planetary systems, stars, and galactic-scale structures.

All energy that appears in any Universe Instance was contained within the original ejected
Package. No new energy is created; energy is only redistributed through changes in
directional coordination across successive instantiations. The Energy-Line Package itself
has no predetermined endpoint. It continues extending forward in the fourth dimension,
with its leading edge corresponding to the present moment of instantiation. Previously
instantiated Universe Instances remain immutable once formed; the future remains open
and is determined dynamically by ongoing CDI and 4DSQ interactions.

Energy-Line Packages and Initial Coherence

With a coherent Energy-Line Package now advancing through the fourth dimension, the
stage is set for the emergence of structured reality. The most elementary truths proposed in
Energy-Line Theory are that our entire universe, past and present, resides within a relatively
small region of this fourth-dimensional realm, and that three-dimensional reality exists
only as discrete instantiations generated within it. Beyond these three-dimensional
universe instances, the fourth-dimensional realm contains energy, emptiness, and other
4D entities that do not require three-dimensional space to exist.

Energy-Points as Zero-Dimensional Instantiation Sites

From a three-dimensional perspective, a fourth-dimensional Energy-Line is manifested as
an exact location of energy with no other three-dimensional characteristics. This
representation is comparable to a mathematical point: it has an exact location, but no
depth, width, or length in three-dimensional space, while remaining extended along a
fourth-dimensional axis. When a 4D line intersects a 3D space, it is manifested as a point
in 3D.

From this 3D perspective, our universe consists of such zero-dimensional locations, each
of which may be either occupied by energy or unoccupied. Because these locations
possess no spatial extent, partial occupation has no physical meaning within the model.
ELT therefore asserts that the concept of a “smallest particle” resolves not as an
infinitesimal object, but as the disappearance of spatial extent altogether. Below the level
of these zero-dimensional Energy-Points, the notion of physical size no longer applies.
These energy-occupied locations are referred to as Energy-Points (EPs) and serve as the
foundational building blocks of three-dimensional instantiation. These are the persistent
zero-dimensional entities that advance along their Energy-Lines in 4D.
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Ontology Clarification: Persistent Energy-Points and Energy-Lines

In ELT, an Energy-Point (EP) is a persistent zero-dimensional entity that exists and
propagates along its associated Energy-Line (EL) in the fourth dimension. The EL is not a
separate generator that “creates” new EPs; rather, the EL is the continuous 4D trajectory
traced by that same EP as it advances.

Each Universe Instance (Ul) is formed by the intersection of this advancing EP with the 3D
slice at the leading edge. What appears, from the 3D perspective, as a new Energy-Point at
a new location is simply the next manifestation of the same underlying 4D entity. The
leading EP propagates through the inter-Ul gap, carrying directional state and bundle
coordination forward under CDI4 and 4DSQ. The Energy-Point persists in 4D, but only its
instantaneous presence exists within any single Ul, and no motion or processes occur
inside a Ul. All dynamics remain confined to the 4D gap.

This persistent-entity view is the primary ontological commitment of ELT and is fully
compatible with the EP-Pulse derivative formulation presented later (in which the trailing
structure is omitted for emphasis, but the leading-edge propagation remains identical). The
two descriptions are mathematically and physically equivalent; the choice is one of
descriptive convenience.

Energy in a Zero-Dimensional Energy-Point

At the most primitive level, each Energy-Point carries a 4D directional state consisting of its
forward propagation along the w-axis and any transverse tilt component. This directional
state represents the EP’s intrinsic 4D kinetic contribution. Because the Energy-Point is
persistent and must continue advancing to instantiate the next Universe Instance, any
attempt to alter its trajectory encounters resistance. This resistance arises both from the
EP’s own forward inertia and from the collective influences of Convergence, Divergence,
Inertia, and the surrounding Fourth-Dimensional Squeeze (CDI4 + 4DSQ) when the EP is
part of a bundle. What we observe in three dimensions as energy — whether kinetic,
potential, rest mass, thermal, or binding energy — is the aggregate effect of these primitive
directional states and the resistance to their change across successive instantiations. In
this way, energy is neither a separate substance added to the EP nor a purely emergent
property of large-scale bundles; it has a primitive seed in the directional state of each
individual Energy-Point while its full observable forms arise from coordinated interactions.

Energy-Point Clustering and the Emergence of Matter
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Our three-dimensional universe is fully instantiated by the distribution of these persistent
4D zero-dimensional Energy-Points across each universe instance. As persistent entities
along their Energy-Lines, Energy-Points are not objects within three-dimensional space,
but the primitive units by which three-dimensional matter is instantiated.

When large numbers of Energy-Points occupy neighboring locations in a stable and
persistent pattern across successive instances, they are perceived within our three-
dimensional experience as matter or pre-matter. The collective behavior of these stabilized
EP configurations corresponds to the interactions described by traditional physics.

Such configurations may themselves combine with other stabilized configurations or with
more diffuse EP distributions, leading to progressively larger and more complex structures.
These multi-layered configurations correspond to what we conventionally describe as pre-
matter, subatomic particles, atoms, molecules, objects, human bodies, planets, and
galaxies.

Energy-Lines as Fourth-Dimensional Ordering Structures

Although Energy-Points have no spatial dimensions within a three-dimensional universe
instance, they are not isolated from a deeper structure. In ELT, each Energy-Point is
associated with a fourth-dimensional linear framework.

Within the fourth-dimensional realm, Energy-Points form discrete Energy-Lines (ELs). An
Energy-Line is not a three-dimensional object, but the continuous one-dimensional 4D
trajectory of its persistent Energy-Points. In this sense, Energy-Lines provide the ordered
trajectories through which all Energy-Points instantiate our universe, and therefore
constitute the ultimate source of all energy and matter in the three-dimensional universe.

Universe Instantiation and the Non-Existence of a Predetermined Future

If one were to imagine a completed Energy-Line package extending from its origin through
its full extent, the universe might be interpreted as existing all at once—past, present, and
future. However, ELT explicitly rejects this interpretation. Energy-Lines do not possess a
pre-existing endpoint; they are continuously extending within the fourth-dimensional
realm.

To visualize this process, consider a flashlight being turned on in a dark space. The light
beam has a source and immediately begins expanding outward. The illuminated region
represents all previously instantiated instances of the universe, while the leading edge of
the expanding beam corresponds to the present moment of instantiation. The future lies
beyond this edge and does not yet exist as part of the beam.
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In this view, our universe arises from a package of Energy-Lines with a common origin in the
fourth-dimensional realm, continuously instantiating new three-dimensional universe
instances as the Energy-Lines extend. The past remains instantiated and persists, the
presentis actively being generated, and the future is open—determined by interactions
between leading-edge Energy-Points that lie on their respective Energy-Lines rather than by
any pre-existing structure.

Motion as Displacement Between Universe Instances

In ELT, a single instance of the universe represents a complete three-dimensional spatial
state. As such, no physical movement occurs within a universe instance.

However, motion is perceived and is real. Motion is emergent and occurs as the result of
displacement of Energy-Points between successive Universe Instances (Ul). Because
material objects are constituted by stable configurations of Energy-Points, the motion of
objects corresponds to changes in the spatial configuration of those Energy-Points from
one universe instance to the next. In ELT, all 3D motion is the result of this Ul-Displacement
and never occurs within one instance of our universe. All references to 3D movement or 3D
motion in ELT refer to this Ul-Displacement.

Throughout ELT, terminology describing familiar physical behavior should be interpreted
within this same observer-level context. Terms such as motion, acceleration, pressure,
attraction, shielding, force, and directional influence refer to the three-dimensional
manifestations of deeper fourth-dimensional Energy-Line relationships governed by CDI4
and 4DSQ. These descriptions are not intended to imply that conventional mechanical
processes occur within a Universe Instance itself.

In the same way that “motion” in ELT fundamentally refers to Energy-Point displacement
between successive Universe Instances while appearing observationally as continuous
movement through space, other physical behaviors described throughout ELT should
likewise be understood as emergent manifestations of underlying fourth-dimensional
geometric and relational structure rather than as fundamental processes occurring within
a single Universe Instance.

Directional Change and Geometric Displacement

If all Energy-Lines were to maintain a constant parallel direction within the fourth-
dimensional realm, each successive universe instance would be identical to the one before
it. In ELT, change arises not from processes occurring within a universe instance itself, but
from displacement between successive instances.
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This displacement is a consequence of changes in the direction of Energy-Lines in four
dimensions. To visualize this relationship, consider two parallel planes and a line that
intersects them. If the line maintains a fixed direction perpendicular to the planes, the
intersection points on both planes coincide at the same relative location. If the line’s
direction changes between intersections, the point of intersection on the second plane
appears at a different location.

This geometric analogy is intended only as a visualization aid; Energy-Lines do not traverse
three-dimensional space. Rather, changes in Energy-Line direction determine how Energy-
Points are instantiated at different locations in successive universe instances. The
magnitude of such displacement is constrained by limits on allowable Energy-Line
directional change, a topic that will be addressed in later sections.

Higher-Dimensional Intersection and Point Manifestation

An important conceptual principle, especially for readers less familiar with higher-
dimensional geometry, is how a one-dimensional structure in four dimensions appears
when expressed within a three-dimensional universe instance.

In ELT, when a fourth-dimensional Energy-Line gives rise to a three-dimensional universe
instance, it is manifested as a single location with an exact position. From within three-
dimensional space, this manifestation appears as a mathematical point.

Crucially, the Energy-Line does not move through three-dimensional space to reach this
location. The point is instantiated directly. This is analogous to how a line intersecting a
plane produces a point on that plane without traversing the plane itself. The analogy is
intended only to illustrate how higher-dimensional structure is expressed in lower
dimensions, not to imply physical motion within three-dimensional space.

Relational Structure Within the Fourth-Dimensional Substrate

The simplified geometric illustrations used throughout ELT are intended as intuition aids,
not as complete representations of the full relational structure available within the fourth-
dimensional substrate.

Although an Energy-Line (EL) is fundamentally a one-dimensional entity within the fourth-
dimensional realm, a one-dimensional structure embedded within the fourth-dimensional
substrate may participate in forms of relational and topological organization that are richer
than those intuitively associated with lines in ordinary three-dimensional geometry.
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Consequently, EL behavior in ELT should not be interpreted as equivalent to simple rigid
“wires” extending through successive Universe Instances. In addition to directional
orientation, Energy-Lines may participate in persistent relational coordination, inherited
bundle structure, angular constraint relationships, and other forms of higher-order
Relational organization within the fourth-dimensional framework.

These relational and topological properties are understood in ELT as inherent aspects of
how one-dimensional Energy-Lines exist and coordinate within the fourth-dimensional
substrate, rather than as additional dimensions or separate ontological structures. The
simplified geometric analogies used throughout ELT remain useful for visualization of
instantiation and displacement, but they do not exhaust the full relational behavior
available within the fourth-dimensional substrate.

This clarification is particularly relevant when considering large-scale bundle coordination,
Energy-Point targeting between successive Universe Instances, and persistent relational
behaviors associated with phenomena such as entanglement. The simplified line-and-
instance analogies remain useful conceptual tools but should be understood as partial
visualizations rather than exhaustive representations of the full fourth-dimensional
relational structure.

The Energy-Line Package and Fourth-Dimensional Compactness

Each Energy-Line that participates in instantiating our universe belongs to a single package
of Energy-Lines. This package consists of the complete set of Energy-Lines required to
instantiate all past, current, and future Universe Instances, carrying within it the total
energy budget of the universe. The advancing leading edge instantiates each new Universe
Instance as it becomes current, while the trailing portions of the persistent Energy-Points
along those same Energy-Lines preserve all previously instantiated (now immutable)
Universe Instances.

The Energy-Lines within this package are closely associated in the fourth-dimensional
realm, not as components of a three-dimensional object, but as a coordinated and densely
related set of one-dimensional structures. Because an Energy-Line has length only in the
fourth dimension and no width or depth in three-dimensional terms, the Energy-Line
package does not possess a meaningful three-dimensional size. Any description of the
package as “tightly packed” is therefore a relational description within the fourth-
dimensional framework, not a claim about physical compression or scale in three-
dimensional space.

Convergence, Divergence, and Inertia
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Energy-Lines are not perfectly parallel, although their trajectories within the fourth-
dimensional realm are similar. Small directional differences, combined with extreme
density, give rise to convergence and divergence dynamics among neighboring Energy-
Lines. At the same time, established patterns of coordinated behavior introduce a natural
inertia, resisting changes in relative direction once partial equilibrium has been achieved.

Energy-Lines that remain closely associated tend toward states of partial equilibriumin
which their directional changes remain correlated across successive universe instances.
Convergence promotes increasing coordination among nearby Energy-Lines, divergence
permits local variation, and inertia resists disruption of already stabilized relationships.
Together, these competing influences govern how Energy-Line groupings form, persist, and
evolve.

Such correlated Energy-Lines form stable groupings whose coordinated behavior persists
across instances. These groupings may interact with other groupings, gradually
establishing higher-order states of equilibrium and producing increasingly larger and more
complex associations. Smaller groupings exhibit tighter internal coordination and stronger
resistance to relative directional change among their constituent Energy-Lines, even while
the grouping as a whole may undergo substantial displacement or motion as part of a
larger-scale structure. Progressively larger groupings display greater internal variability, as
coherence is maintained across increasingly complex and loosely coordinated
associations.

Because Energy-Points are instantiated through the ordered progression of Energy-Lines,
stabilized associations of Energy-Lines give rise to correspondingly stable configurations of
Energy-Points across successive universe instances. From within three-dimensional
experience, these stabilized configurations are perceived as the hierarchy of physical
structure, ranging from subatomic particles and atoms to molecules, objects, living bodies,
planets, and galaxies.

Emergent Pressure and Substrate-Level Inertia

From a three-dimensional perspective, the behavior of Energy-Points is described in terms
of physical interactions that collectively produce directional bias or “pressure” on where
Energy-Points are instantiated in successive universe instances. This effective pressure
reflects the aggregate influence of surrounding matter, fields, constraints, and structure,
and traditional physics successfully predicts motion by calculating these combined
effects.

In Energy-Line Theory, this pressure-based description is understood as an emergent,
observational account rather than the fundamental cause. At the substrate level,
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directional change arises from interactions among Energy-Lines themselves within the
fourth-dimensional realm. In regions where Energy-Lines are densely associated,
neighboring lines geometrically constrain one another, producing resistance to relative
directional change within established groupings. This resistance constitutes inertia at the
scale of that grouping, even while the grouping as a whole may undergo substantial
displacement as part of a larger structure.

As Energy-Line groupings participate in broader associations, convergence, divergence,
and inertia operate simultaneously at multiple nested scales. Changes predicted by three-
dimensional physics therefore correspond to shifts in how Energy-Line interactions
redistribute relative coherence across Universe Instances. What appears within three-
dimensional experience as pressure acting on Energy-Points is the manifestation of these
underlying Energy-Line interactions, with inertia reflecting the difficulty of altering
established relative coordination rather than an absolute resistance to motion.

Directional Limits and the Emergent Speed Constraint

Energy-Line Theory also implies a fundamental limit on how much an Energy-Line’s
direction can change between successive universe instances. Because Energy-Lines
advance forward through the fourth-dimensional realm to instantiate each new three-
dimensional universe instance, their directional change is constrained by a forward inertial
bias. If the net directional influence acting on an Energy-Line were sufficient to force its
direction to become tangent to the boundary of a universe instance—effectively
eliminating forward progression—the Energy-Line would fail to instantiate an Energy-Point
in the next instance.

Such a condition does not occur. In ELT, Energy-Lines possess forward inertia that
constrains directional change to remain forward-biased, ensuring that the net four-
dimensional angle between successive instantiations is always less than ninety degrees.
This constraint places an upper bound on the spatial displacement an Energy-Point may
undergo between universe instances.

Although this limitation applies to Energy-Line direction in four dimensions, the resulting
displacement of Energy-Points may occur in any radial direction within three-dimensional
space. From within three-dimensional experience, this manifests as a maximum attainable
rate of spatial displacement—a speed limit—arising not from resistance or force, but from
geometric constraints on Energy-Line progression and instantiation.

Fourth-Dimensional Squeeze (4DSQ) and Gravitational Attraction

The directional behavior of Energy-Lines within the universe is governed locally by the
competing influences of convergence, divergence, and inertia. However, these influences
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alone are insufficient to maintain long-term coherence of the Energy-Line package as a
whole. Without an additional stabilizing influence, divergence would eventually dominate,
allowing the package to spread and ultimately unravel within the fourth-dimensional realm.

Energy-Line Theory therefore introduces a global fourth-dimensional influence acting on
the entire Energy-Line package: a pervasive fourth-dimensional pressure exerted by the
surrounding 4D environment. The fourth-dimensional realm is vast relative to the extent of
our universe’s instantiated history, and it contains an enormous population of Energy-Lines
not associated with our package. The aggregate presence of these surrounding Energy-
Lines produces an inward-directed pressure on our Energy-Line package, analogous in
principle to atmospheric pressure acting on an object within air. This effect is referred to as
the Fourth-Dimensional Squeeze (4DSQ). 4DSQ is analogous to an isotropic pressure, but
itis not a substance or medium. It arises from the aggregate geometric influence of the
surrounding population of Energy-Lines in the 4D environment.

The 4DSQ acts uniformly and isotropically on the Energy-Line package at large scales,
opposing the tendency of divergence to disperse Energy-Lines and bundles. Rather than
pulling Energy-Lines together, 4DSQ reduces the available fourth-dimensional space
between them, biasing configurations toward tighter association. The resulting structure
emerges from the balance between convergence, divergence, inertia, and this global
squeezing influence.

Within the package, large stabilized bundles partially shield smaller bundles from the
surrounding fourth-dimensional pressure through angular occlusion. Where a large bundle
blocks the exposure of a smaller bundle to 4DSQ, the pressure is reduced in the intervening
region. This asymmetry produces an effective attraction between bundles—not because
they pull on one another, but because the surrounding fourth-dimensional pressure is
greater on their outward-facing sides than between them.

From within three-dimensional experience, this pressure imbalance manifests as
gravitational attraction. Smaller bundles, possessing less inertia and weaker shielding
capability, tend to move toward larger bundles that create greater angular occlusion. At
planetary scales, this effect dominates the large-scale behavior of matter, producing
phenomena accurately described by traditional gravitational physics, such as increasing
attraction with decreasing separation.

At atomic and molecular scales, the influence of 4DSQ is negligible compared to the much
stronger effects of convergence, divergence, and inertia within tightly coordinated Energy-
Line groupings. Conversely, at planetary and cosmological scales, 4DSQ becomes the
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dominant organizing influence, ensuring large-scale cohesion of matter while remaining
fully consistent with established astrophysical predictions.

Immutable Past

The Energy-Line Theory holds the past to be immutable within the 3D construct: once a
Universe Instance (Ul) is formed, its configuration of persistent Energy-Points will not be
modified by any internal 3D process. Each EL has settled on a path at all individual
Universe Instances based on the aggregation of convergence, divergence, inertia, and
4DSAQ. Since there is no additional input capable of altering those resolved paths beyond
what has already occurred, the expanding Energy-Lines preserve the past as instantiated
under normal 4D conditions.

Gravity in Energy-Line Theory

In Energy-Line Theory, gravity is not treated as a fundamental interaction originating within
three-dimensional space, but as an emergent phenomenon arising from fourth-
dimensional pressure effects acting on structured Energy-Line bundles. While gravity is
accurately and exhaustively described within three-dimensional physics as a force or as
spacetime curvature, ELT identifies its underlying cause as the Fourth-Dimensional
Squeeze (4DSQ)—a pervasive pressure exerted by the surrounding Energy-Line
environment and modulated by angular occlusion among bundles.

From within three-dimensional experience, this pressure imbalance manifests as universal
attraction and curved trajectories, fully consistent with established gravitational models.
ELT does not replace these models; rather, it provides a deeper substrate-level explanation
for why gravitational behavior exists at all. In this view, gravity is the observable imprint of
fourth-dimensional geometric constraint, emerging naturally from the same Energy-Line
dynamics that govern motion, inertia, and large-scale structure throughout the universe.

Section Wrap-Up: Scope and Purpose of Energy-Line Theory

Energy-Line Theory (ELT) presents a foundational framework for understanding how three-
dimensionalreality is instantiated, evolves, and remains coherent over time. In this model,
the universe is not a continuously evolving three-dimensional object, but a sequence of
discrete three-dimensional universe instances generated through the forward progression
of Energy-Lines within a fourth-dimensional realm. Motion, change, and structure arise
from directional variation, interaction, and constraint among these Energy-Lines, rather
than from processes occurring within a universe instance itself.

Within this framework, familiar physical phenomena—motion, inertia, structure formation,
and gravity—are not denied or redefined at the observational level. Instead, they are
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understood as emergent manifestations of deeper fourth-dimensional dynamics.
Traditional physics remains fully valid as a predictive description of how matter behaves
within three-dimensional experience. ELT addresses a different question: why such
behavior exists at all.

The competing influences of convergence, divergence, inertia, and fourth-dimensional
pressure jointly determine how Energy-Lines progress and how Energy-Points are
instantiated across successive universe instances. Stabilized associations of Energy-Lines
give rise to persistent configurations perceived as matter, while global fourth-dimensional
pressure (4DSQ) provides the large-scale cohesion that manifests as gravitational
attraction. Together, these mechanisms form a unified substrate underlying both local
interactions and cosmic-scale structure.

ELT as a Substrate Framework for Existing Physical Theories

Energy-Line Theory is not proposed as a replacement for established physical theories, but
as a substrate-level explanation beneath them. Many successful theories in physics
describe patterns, relationships, and predictive rules within three-dimensional spacetime.
ELT operates at a deeper level, explaining how the conditions required for those
descriptions arise.

From this perspective:

e Classical mechanics describes how stabilized Energy-Line groupings behave once
instantiated, while ELT explains why displacement, inertia, and resistance to change
existin the first place.

e Relativity accurately characterizes curved trajectories and invariant speed limits
within spacetime; ELT identifies geometric constraints on Energy-Line direction as
the underlying cause of these observed limits and curvatures.

e Thermodynamics and statistical mechanics describe energy distribution and
entropy within matter; ELT frames thermal behavior as the redistribution of loosely
coordinated Energy-Points within larger Energy-Line structures.

¢ Cosmological structure formation is predicted through gravitational models; ELT
explains large-scale attraction and cohesion as emergent effects of fourth-
dimensional pressure and angular occlusion.

o There are several theories on the mechanics below the Quark and Electron level.
ELT is a substrate below the various theories, such as String theory. The
mathematics and modeling section will describe this level in more detail.
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In this way, ELT provides a common explanatory foundation for phenomena that appear
disparate when viewed only from within three-dimensional space. It does not alter the
mathematics or predictions of existing theories; rather, it offers a coherent ontological
context in which those theories naturally coexist.

Large-Scale Behavior and Cosmological Expansion

At the largest scales the same 4DSQ + CDI + occlusion machinery that produces local
gravity and dark-matter-like effects also gives rise to cosmological expansion. When the
distribution of coordinated Energy-Line bundles becomes sufficiently sparse across vast
regions of low density, global occlusion is greatly reduced. The confining influence of 4DSQ
on the overall Energy-Line package weakens, allowing the inherent divergence tendency
within CDI dynamics to become dominant. This results in a gradual widening of the Energy-
Line package in the fourth dimension, which manifests in three-dimensional observation
as the expansion of space — without introducing an additional independent dark-energy
field or separate cosmological mechanism. This completes the scale hierarchy from
particles to galaxies and large-scale structure within a single geometric substrate.

Closing Perspective

Energy-Line Theory proposes that the universe’s most fundamental dynamics occur not
within space and time, but in the process by which space and time themselves are
instantiated. By shifting the explanatory focus from forces acting within the universe to
geometric and relational constraints acting upon its generation, ELT offers a unified
substrate from which motion, matter, gravity, and large-scale order emerge naturally.

The sections that follow build upon this foundation, exploring specific implications,
constraints, mathematics, models and connections in greater detail.
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04 Conceptual Constraints, Limits, and Implications
Purpose of this section

Section 04 advances the framework by articulating the conceptual constraints that
necessarily follow from the structure established in Part 01. These constraints are not
additional assumptions, but logical consequences of the Energy-Line model itself.
Together, they clarify what is possible, what is forbidden, and what must necessarily occur
within an ELT universe.

Discreteness, Continuity, and the Emergence of Time

In ELT, the universe does not evolve continuously within a single three-dimensional space.
Instead, itis instantiated as a sequence of complete three-dimensional universe
instances. Each instance represents a full spatial configuration, not a duration of time.

Continuity arises not from processes occurring within an instance, but from the coherence
of Energy-Line behavior across successive instances. When directional change between
instances is small and correlated across large groupings of Energy-Lines, observers
experience smooth motion, stable objects, and continuous trajectories.

Time, in this framework, is not a fundamental dimension in which events unfold. Rather, it
is an emergent ordering relation derived from the succession of universe instances. The
experienced flow of time corresponds to the ordered instantiation of states, not to motion
within a universe instance.

Causality as Inter-Instance Constraint

Because no physical processes occur within a universe instance, causality cannot be
located there either. Causes and effects are instead realized as constraints on how Energy-
Lines may change direction between instances.

An eventin one universe instance influences later instances only insofar as it alters the
configuration of Energy-Points and, through them, the geometric relationships among
Energy-Lines. These altered relationships constrain future directional change, biasing how
subsequent instances are instantiated.

In this view, causality is neither instantaneous nor force-mediated. It is geometric and
relational, operating through the persistence and resistance of Energy-Line coordination
across instantiations.

Relativity of Motion Without Absolute Reference
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Because motion is defined as displacement between universe instances rather than
traversal through space, ELT admits no absolute frame of rest.

All motion is relational, determined by differences in Energy-Line directional change
relative to neighboring Energy-Line groupings. Stable objects correspond to internally
coherent Energy-Line associations, not to entities moving through a fixed background.

Locality, Nonlocal Correlation, and Structural Inheritance

In ELT, locality applies to Energy-Point interactions within a universe instance, but Energy-
Line coordination may extend across large spatial separations without requiring signal
propagation through three-dimensional space.

Energy-Lines that share a common history or early coordination may retain correlated
directional behavior even when their instantiated Energy-Points appear widely separated in
three-dimensional space. Such correlations do not involve transmission of information
within an instance; they are inherited structural relationships expressed during
instantiation.

Stability, Dissolution, and Structural Lifetimes

Stability in ELT is not permanent. Energy-Line groupings persist only so long as
convergence, inertia, and external constraints are in balance with divergence and
perturbation.

Small, tightly coordinated groupings may be extremely stable relative to internal structure
while still participating in large-scale motion. Larger groupings exhibit increasing
susceptibility to internal variation, fragmentation, or reconfiguration.

The lifetime of any structure—particle, object, organism, or cosmic formation—is therefore
determined by the durability of its Energy-Line coordination across successive universe
instances.

Implications for Physical Law

Within ELT, physical laws are not prescriptive rules imposed on matter, but descriptive
regularities arising from stable patterns of Energy-Line interaction.

What appear as immutable constants or universal laws correspond to deep geometric
constraints that remain invariant across instantiations. Changes in physical behavior arise
not from violations of law, but from shifts in structural coordination, scale dominance, or
constraint balance.

Transition to Further Development
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Section 04 has articulated the necessary constraints implied by the Energy-Line
framework. Subsequent sections will build upon these constraints to explore quantitative
implications, boundary cases, compatibility with mathematical formalisms, and potential
observational signatures.
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05 Correspondence, Limits, and Physical Manifestation
Purpose of this section

This section addresses how the foundations established in Parts 01 and 02 manifest as the
physical behaviors that are actually measured and modeled in modern physics.

This section does not replace existing theories or derive their equations. Instead, it explains
why the universe described by Energy-Line Theory naturally presents itself in forms
accurately captured by classical mechanics, relativity, and field-based descriptions.

Speed, Light, and Relativistic Limits

In Energy-Line Theory, the existence of a universal speed limit arises as a direct
consequence of constraints on Energy-Line directional change between successive
universe instances.

This limit is not a property of light itself, but of the maximum allowable spatial
displacement of Energy-Points per instantiation.

Because all Energy-Points are instantiated through Energy-Lines subject to the same
geometric constraint, all massless propagation shares the same maximum rate of
displacement.

Light appears special only because it propagates at this limit, not because the limit
originates from electromagnetic phenomena.

From within three-dimensional physics, this constraint manifests as the invariant speed
commonly associated with relativity.

Mass, Energy, and Inertia

In ELT, mass and inertia arise from the resistance of coordinated Energy-Line groupings to
changes in relative direction.

Highly stabilized Energy-Line bundles exhibit strong internal coherence, making their
directional change more difficult.

Energy corresponds to the degree of directional tension and redistribution within and
between Energy-Line groupings.

This framework provides a substrate explanation for why mass resists acceleration and why
energy and inertia are closely linked.

Fields, Particles, and Dual Descriptions
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Physical theories alternate between particle-based and field-based descriptions because
each captures a different projection of the same underlying structure.

Within a single universe instance, Energy-Points appear as localized entities and are
naturally modeled as particles.

Across successive instances, coordinated Energy-Line behavior manifests as continuous
influence patterns better described as fields.

Energy-Line Theory explains why neither description is complete on its own and why both
remain indispensable.

Continuity from Discreteness

Although ELT posits discrete universe instantiation, the universe appears continuous
because Energy-Line coordination across instances is highly coherent.

Small directional changes produce smooth trajectories, allowing calculus-based models
to accurately approximate behavior.

Continuity is therefore emergent, not fundamental.
Measurement, Observation, and Reference Frames

Measurements in physics record relationships between Energy-Point configurations across
successive universe instances.

Because motion is relational and no absolute frame exists, all measurements are
inherently comparative.

Reference frames emerge from internally coherent Energy-Line groupings.

This naturally explains the absence of preferred frames and the invariance principles
observed in physical law.

Where Energy-Line Theory Draws the Line

Energy-Line Theory does not claim to supersede existing mathematical formalisms or
provide immediate quantitative predictions.

It does not yet derive specific constants, nor does it attempt to replace established
equations.

Instead, ELT offers a conceptual substrate that clarifies why such equations are effective,
why their domains of applicability exist, and why their limits appear where they do.

Transition Forward
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Section 05 completes the conceptual correspondence between Energy-Line Theory and
observed physical behavior.

What remains is further development: formalization, boundary analysis, and potential
empirical engagement.
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06 Boundary Conditions, Limits, and Stress Tests
Purpose and Scope of section 06
Section 06 examines how the framework behaves at conceptual and physical boundaries.

The purpose of this section is not to extend ELT through additional assumptions, but to test
its internal consistency under extreme, limiting, or traditionally problematic conditions.

Where ELT remains silent, that silence is intentional and explicitly acknowledged.
Boundary Conditions and Extreme Regimes

Energy-Line Theory must remain coherent under extreme regimes of motion, mass, and
scale.

At near-limit velocities, ELT predicts no qualitative breakdown of structure, only increasing
resistance to further displacement per universe instance due to geometric angle
constraints.

In extreme gravitational environments, such as near highly massive bodies, ELT attributes
observed behavior to intensified Fourth-Dimensional Squeeze (4DSQ) and angular
occlusion effects rather than to spacetime singularities.

At cosmological scales, ELT maintains large-scale coherence through global 4DSQ
dominance, preventing uncontrolled dispersion of Energy-Line groupings.

Singularities, Horizons, and Occlusion

In ELT, singularities are not physical infinities but indicators of descriptive breakdown
within three-dimensional models.

As Energy-Line bundles approach extreme coordination density, traditional spatial metrics
lose interpretive power.

Event horizons are interpreted as regions of instantiation occlusion, where Energy-Point
configurations beyond a boundary no longer contribute to observable structure within
subsequent universe instances.

No tearing, collapse, or infinite compression is required; the observed boundary reflects
geometric and instantiation limits rather than physical discontinuity.

Quantum-Scale Discreteness and Probability

At quantum scales, ELT naturally accommodates discreteness without invoking
randomness as a fundamental property.

ELT V5012 » May 21, 2026 * PhilPapers WHIETE-2 28



Probability reflects underdetermination arising from incomplete constraint propagation
across Energy-Line groupings rather than indeterminism at the substrate level.

Wave-like descriptions correspond to distributed Energy-Line coordination, while particle-
like detections reflect localized Energy-Point instantiation.

The so-called collapse of a quantum state is interpreted as the resolution of structural
constraint during instantiation, not as a physical process occurring within a universe
instance.

Information, Conservation, and Irreversibility

Energy-Line Theory reframes conservation laws as persistence of coordination rather than
preservation of objects.

Information is conserved insofar as Energy-Line relationships persist across successive
instantiations.

Entropy increase reflects the progressive redistribution of loosely coordinated Energy-
Points within larger structures.

Irreversibility emerges from the asymmetry of instantiation ordering rather than from
fundamental loss of information.

Domains of Validity and Open Questions
ELT is intended as a substrate framework, not a complete physical theory.

It does not presently provide quantitative predictions, derive constants, or replace
mathematical formalisms.

Open questions include formal mapping to existing equations, empirical signatures of
instantiation discreteness, and deeper characterization of the fourth-dimensional
environment.

Falsifiability and Non-Claims

Energy-Line Theory would be challenged if evidence emerged of true physical continuity
without discrete instantiation, or if absolute frames of reference were empirically detected.

ELT makes no claims regarding consciousness, intention, or metaphysical agency within its
physical framework. It does not assert determinism or indeterminism beyond geometric
constraint, nor does it claim to resolve all quantum or cosmological problems.

By explicitly stating its limits, ELT maintains internal discipline and invites structured
critique rather than unfalsifiable speculation.
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07 ELT Mathematics

7.1. Concrete Geometric Rule for the Speed Limit

Each Universe Instance is separated by a fixed gap Awin the fourth dimension. An Energy-
Line crossing the slices at small tilt angle 6 gives transverse displacement

ox =~ Aw -0

(small-angle approximation).

The universal speed limit arises from the hard forward-bias constraint

Brax = 10712 rad.

Using illustrative toy values At = 1072%s and ¢ = 3 x 108m/s, the relation gives

c=(AA—‘Z)9maX:~Aw=3m.

These numbers are chosen solely for dimensional illustration and are not derived
predictions.
One-line summary: The universal speed limit is given geometrically by

A . . . . .
c= (A—V:) Omax- Where 6_max is the forward-bias directional-change constraint.

A constant tilt @produces constant displacement per Ul step and therefore inertial motion
at constant velocity. Any change in 8produces acceleration.

7.2. Continuum Limit as Gap Sizes —» 0

As the fixed gap sin the fourth (w) dimension is taken to zero while holding the effective
propagation speed v = s/tconstant (i.e., letting the time interval per step T —

ELT V5012 » May 21, 2026 * PhilPapers WHIETE-2 30



Oproportionally), the discrete stepwise displacement of Energy-Points becomes
indistinguishable from continuous motion.

Consider an Energy-Line with tilt angle 8 (n)at discrete step n. The transverse displacement
per stepis

Ar(n) = s 8 (n).

Define a continuous time coordinate t = nt. In the limit s, 7 = Owith s/zfixed, the discrete
differences converge to derivatives:
Ar

- =3
O =i =2 00

o= 1 Av s db
a()_rl—% T T2 dt’

The forward-bias directional-change constraint, which bounds | A8 |per discrete step,
translates into a smooth bound on the rate of tilt change in the continuum:

dH emax . .
| a < T(Wlth the bound held fixed as t — 0).

Thus, on observer scales much larger than s, motion appears perfectly continuous and
differentiable. The deviation from true continuum behavior scales as O(s)(or 0(1)),
becoming negligible in the limit. Differential equations of classical and relativistic physics
therefore emerge naturally as the effective description, while the underlying discrete
instantiation and universal speed limit remain fundamental to the substrate.

One-line summary: As s — Owith s/tfixed, discrete Ul steps recover continuous
trajectories via the mapping Ar = s 0 —» v = (s/1)60(t); the directional-change constraint
becomes a smooth bound on d@/dt, yielding the continuum limit of Newtonian mechanics
while preserving the substrate speed limit.

7.3. Angular Occlusion as the Geometric Origin of 4DSQ (Gravity)

Assume a uniform isotropic background flux of non-coordinated Energy-Lines in the 4D
realm, each contributing a tiny forward pressure Py(the global 4DSQ).
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A massive bundle subtends solid angle Q,,, =~ Z,,/r?. Fractional occlusion:

z:4-D

foca = W

Net pressure imbalance produces acceleration. The resulting net transverse pressure
gradient on a test bundle produces an effective acceleration that, in the low-velocity limit,
approaches the Newtonian inverse-square form a = GM / 1%, with GM o P,-2,D.

GM
a=r—2,GMOCP0-E4D.

In the low-velocity Newtonian limit this transverse 4DSQ pressure gradient acts as an
effective force that changes the bundle tilt 8, producing the observed gravitational
acceleration. The same bundle rigidity coefficient that resists inertial acceleration also
governs the gravitational response, giving an equivalence-principle-style linkage as a
natural consequence of the shared bundle rigidity coefficient.

At planetary scales, this effect dominates the large-scale behavior of matter, producing
phenomena accurately described by traditional gravitational physics, such as increasing
attraction with decreasing separation.

Planetary-scale example (Earth): r = 6.37 X 10°m > a = 9.81m/s>.
Atomic-scale example (two protons at 1A): a ~ 1.0 x 10~28m/s.

These are order-of-magnitude checks only, confirming the 4DSQ mechanism is negligible
at nuclear scales and dominant at macroscopic scales

One-line summary: Angular occlusion of the pervasive 4DSQ background produces a net
transverse pressure gradient that changes bundle tilt in a manner analogous to an external
force, approaching Newtonian gravitational behavior in the appropriate limit..

GM
a= r—2W|thGM X Py - Zyp-

7.3.1. Strong-Field Occlusion (Event Horizon)

When f,.q — latr = rg = 2GM/c?, the occlusion bias saturates 6,,,,. Every allowable tilt
now points inward or straight across.
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External test bundles can fall in but cannot climb out. The massive bundle itself continues
instantiating future Uls normally via internal CDI. No singularity, no unraveling —only a
clean one-way geometric boundary.

One-line summary: At r < rgthe occlusion bias saturates 6,,,,4x> net radial motion trapped
inward, forward w-progress continues via CDI.

7.3.2. Why Energy-Lines Do Not Skip Out at the Horizon

The forward w-progress (crossing Aw) is decoupled from transverse tilt. The EL always
pierces the next Ul slice; occlusion only changes where the Energy-Point lands inside that
slice. At the horizon every possible landing coordinate is deeper inside 5. Nothing slips into
pure 4D.

One-line summary: The EL always crosses the next gap; the horizon only locks the radial
landing coordinate inward.

7.4 Angular Occlusion and 4DSQ: Scaling, Magnitude, and Scale Dependence

7.4.1 Scaling of Angular Occlusion with Density and Size Angular occlusion
effectiveness is governed by two independent geometric factors: the local coordination
density of an Energy-Line bundle and its overall spatial extent. Coordination density
controls occlusion efficiency per unit volume — denser bundles block a higher fraction of
4DSQ per cubic unit. Spatial size acts as a simple multiplier. The total occlusion produced
by a bundle is therefore the product of per-unit-volume efficiency and total volume.

7.4.2 Magnitude of the Background 4DSQ Pressure The pressure imbalance responsible
for gravitational attraction is strictly bounded by the total isotropic 4DSQ pressure Py:

APgravity = foca X Pp < Py

Even the strongest planetary-scale gravitational effects correspond to extremely small
values of f, ... Because observed tugs on planets and stars are produced by only these
minute fractional occlusions, the background 4DSQ pressure Pyitself must be
extraordinarily large. Gravity is never the full strength of 4DSQ; it is only the tiny residual
imbalance left after occlusion.

7.4.3 Scale Dependence of 4ADSQ Pressure Differentiation At small scales, such as
within atoms or small coordinated bundles, the pressure differentiation caused by 4DSQ is
negligible. Energy-Points experience almost equal pressure from all directions, so internal
dynamics are governed almost entirely by CDI. At macroscopic scales a large coordinated
Energy-Line bundle experiences a significant net pressure imbalance due to angular

ELT V5012 » May 21, 2026 * PhilPapers WHIETE-2 33



occlusion by an external mass. This net directional bias accelerates the entire bundle
coherently. Inside the falling object itself the individual atoms continue to experience
nearly isotropic 4DSQ, remaining tightly bound by local CDI while moving together with the
larger bundle.

7.4.4 Far-Field Gravitational Equivalence for Equal Total Mass When two Energy-Line
bundles contain the same total number of coordinated Energy-Lines (identical total mass),
they produce the same net angular occlusion of the background 4DSQ when observed
from large distances. A star with large volume and moderate coordination density therefore
creates the same far-field pressure imbalance as a hypothetical ultra-dense ball of only a
few inches in diameter carrying the same total mass.

7.4.5 Why 4D Package Divergence Produces 3D Metric Expansion When the Energy-Line
package expands in four dimensions, the expansion is a gradual increase in the relative
angular separation between neighboring Energy-Lines. Each Universe Instance is
instantiated according to the current transverse tilt angle of every Energy-Line. Larger
relative angles produce larger transverse displacements per instantiation step:

ox =~ Aw -0

As global occlusion weakens and CDI divergence becomes dominant at large scales, the
increasing relative angles cause the three-dimensional separation between Energy-Points
to grow from one Universe Instance to the next. This increasing separation is precisely what
observers experience as the metric expansion of three-dimensional space.

7.5. Inertia, Tilt Change, and the Emergence of Newton’s Second Law

In Energy-Line Theory, observable three-dimensional acceleration does not arise from
processes occurring inside a Universe Instance (Ul). It emerges entirely from changes in the
directional state (transverse tilt) of Energy-Lines or coordinated Energy-Line bundles
between successive Uls.

7.5.1 Kinematic mapping from tilt to 3D motion
Let:
« s=fixed gap between successive Uls along the w-axis,
o At=effective observer time associated with one Ul step,

e 0O,=transverse tilt angle of a bundle at step n,

ELT V5012 » May 21, 2026 * PhilPapers WHIETE-2 34



e x,=emergent 3D transverse position at step n.
For small angles the geometric mapping is

Ax = 0, S = Xp41 = X + 0y - 5.

The emergent 3D velocity and acceleration are then

v =A_x~9n's a =vn+1_vn~(0n+1_9n)'s
At At T At (At)2

Thus, in ELT, 3D acceleration is the observable consequence of a change in bundle tilt
between successive Uls.

7.5.2 The driver of tilt change: net CDI + 4DSQ influence
Tilt change is driven by the combined substrate-level influences acting on the bundle:

Icp + 1
Ag = 7. CD! K4DSQ’

where:

e I-p=netlocal directionalinfluence arising from Convergence, Divergence, and
Inertia among neighboring Energy-Lines,

» I,;psq= net transverse directional bias arising from global Fourth-Dimensional
Squeeze pressure imbalance (dominant at large scales, weak or negligible at
atomic/molecular scales),

e k=intrinsic 4D inertial coefficient of the bundle (resistance to change in coordinated
directional state),

e r=geometric responsiveness factor that converts net substrate influence into tilt
change.

This formulation makes explicit that CDI dominates local and intermediate-scale
dynamics, while 4DSQ provides the global bias that manifests as gravitational attraction at
planetary and larger scales.

7.5.3 Meaning of the inertial coefficient

The quantity kquantifies the bundle’s resistance to reconfiguration of its directional
coordination. It scales with:
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¢ the number of coordinated Energy-Lines in the bundle, and

e the strength of their established CDI coupling.

Tighter or larger bundles therefore exhibit greater inertial resistance. This substrate-level

resistance is the origin of what appears in 3D physics as inertial mass.

7.5.4 Acceleration in ELT form

Substituting the tilt-update rule into the kinematic mapping yields the ELT acceleration law

in the low-velocity, small-angle regime:

S .r.ICDI+I4DSQ
(At)? K '

a

7.5.5 Emergence of force and Newton’s second law

Define the effective emergent 3D force F;pas the macroscopic counterpart of the net
substrate influence scaled by the geometric factors:

ST
F3p = (W) (Ucor + lipsq),

and define the emergent inertial mass mvia the bundle’s inertial coefficient:

K

s-r/(At)Z(

m= in appropriate units).
The ELT acceleration law then becomes

Fz3p =ma,

yielding an emergent form consistent with Newton’s second law in the Newtonian (low-
velocity, small-angle) limit..

7.5.6 Interpretation and regime dependence

In ELT, neither force nor mass is fundamental. Both are emergent observer-level quantities

arising from deeper 4D geometric dynamics:
e local bundle coordination (CDI),

e global 4DSQ pressure effects,
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e« andthe resistance kto directional reconfiguration.
The formulation distinguishes scale regimes clearly:
e Atomic/molecular scales: CDI overwhelmingly dominates; 4DSQ is negligible.

e Macroscopic mechanical scales: CDI remains primary, with 4DSQ acting as a
weak background bias.

e Planetary/astrophysical scales: 4DSQ (via angular occlusion) becomes the
dominant contributor to net tilt change, producing the observed gravitational
behavior.

This structure unifies local dynamics and large-scale gravitation under a single geometric
framework without reducing all motion to gravity.

One-line summary: Tilt change A@driven by net (CDI + 4DSQ) influence, resisted by bundle
inertial coefficient k> emergent 3D acceleration > F = main the Newtonian limit, with
force and mass arising as observer-level expressions of substrate geometry.

7.6 Global Confinement, Cosmological Expansion, and the Large-Scale Behavior of the
Energy-Line Package

This subsection extends the Fourth-Dimensional Squeeze (4DSQ) framework to
cosmological scales. It does not introduce new mechanisms, but rather demonstrates how
previously defined quantities naturally produce large-scale expansion behavior when
considered across the full Energy-Line (EL) package.

The objective is to show that both gravitational attraction and cosmological expansion
arise from the same underlying 4DSQ interaction, differing only in scale and structural
distribution.

Global Confinement and Effective Occlusion Section 7.3 introduced the concept of
angular occlusion, where localized Energy-Line bundles partially shield one another from
the isotropic 4DSQ background, producing a net inward pressure imbalance that manifests
as gravity.

To extend this concept to large scales, we define a global confinement parameter: Cgjopal =
(foccNarge scaleWhere focqrepresents the local occlusion fraction, and the brackets denote
an average over cosmological-scale regions.

Interpretation: ® Cgjopa1 = 1: strong global confinement (dense early universe or highly
structured regions) ¢ Cglopal K 1: weak global confinement (late-time void-dominated
COsSmos)
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Residual 4DSQ and Effective Pressure The total 4DSQ field is characterized by an
isotropic pressure P,. At cosmological scales, the non-occluded portion is: Pegs = Py(1 —

Cglobal)

Emergence of Cosmological Acceleration In ELT, acceleration arises from directional
change in Energy-Line bundles. At large scales, where local CDI coordination is weak and
global confinement is reduced, the residual 4DSQ contributes to a net divergence

Peff
Kglobal

scale of the full EL package (set by typical inter-bundle separation).

tendency: dcosmic X where Kg1opalls the effective large-scale inertial coordination

As the universe expands, the typical coordination length grows proportionally to the scale
factor a(t). Consequently, k_global weakens, causing a_cosmic to increase even when
P_eff itself remains roughly constant. In the regime where occlusion is negligible,
producing weak global confinement, this behavior is directionally compatible with an
effective equation-of-state parameter near w = -1 and a transition redshift in the observed
z=0.5-1 range, governed by the same occlusion statistics that produce local gravity. This
provides a candidate dynamical, scale-dependent substrate origin for the observed
acceleration associated with ACDM, without introducing an additional independent dark-
energy field..

Regime Behavior

1. Strong Confinement Regime (C,

global = 1): Pege = 0, gravity dominates, expansion

negligible.

2. Weak Confinement Regime ((,

observed as accelerated cosmological expansion.

lobal K 1): residual 4DSQ drives net divergence,

Section Summary By extending occlusion from local to global scale, ELT provides a unified
interpretation in which both gravitational attraction and cosmological expansion arise from
the same 4DSQ field. The transition is governed solely by the scale-dependent distribution
of Energy-Line structures and their ability to maintain global confinement.

7.7. Short-Range Bundle Exclusion via Tilt-Conflict Resolution

Although individual Energy-Lines and their leading-edge Energy-Points possess zero
thickness and no intrinsic charge or field, Energy-Points are strictly zero-dimensional
Energy-Points. In any given Universe Instance a transverse coordinate location is either
occupied by exactly one Energy-Point or it is empty; simultaneous occupation by two or
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more EPs is forbidden by the definition of the model. These are the persistent zero-
dimensional entities that advance along their Energy-Lines in 4D.

When the projected target locations of leading-edge Energy-Points from two different
bundles overlap (within the statistical spread allowed by the fixed 4D gap), a directional
conflict arises during the inter-Ul Gap. The forward-biased directional-change constraint
requires that the net tilt angle of each Energy-Line remain forward-directed. Among the
conflicting possibilities, the configuration that minimizes total Divergence is preferentially
realized: the Energy-Line (or bundle-averaged direction) whose required change in tilt angle
AB is smallest in magnitude is instantiated, while the opposing lines undergo
correspondingly larger relative directional adjustments.

This resolution is governed by the same CDI4 rules that produce inertia. A tightly
coordinated bundle of N Energy-Lines possesses a high internal inertial coefficient k
(proportionalto N x average CDI coupling strength). The bundle’s collective directional
state therefore carries far greater inertial weight than an isolated EL or a loosely
coordinated bundle. In a tilt conflict the denser bundle statistically “wins”: its own Energy-
Points experience only minimal perturbation, while the opposing bundle’s lines are forced
into larger Divergence.

Because a typical atomic-scale bundle contains on the order of 10*{100} or more
coordinated Energy-Lines, even a small geometric overlap produces a statistically
overwhelming number of micro-conflicts. The net effect is a strong, short-range exclusion
that prevents unrelated bundles from freely intermingling or passing through one another.
The strength of this exclusion scales directly with bundle size (i.e., with effective inertial
mass), emerging purely from the aggregation of many tiny tilt-conflict events under forward
bias and CDI4 Inertia.

No additional attraction, repulsion, or classical field is required at the single-Energy-Line
level. The apparent hard-core repulsion between bundles is entirely geometric and
statistical — a direct consequence of the same mechanisms that already generate inertia,
the universal speed limit, and the resistance to relative directional change.

In the continuum limit this short-range exclusion merges smoothly with the longer-range
4DSQ occlusion effects that produce gravitational attraction at macroscopic scales,
providing a unified geometric origin for both contact forces and gravity without introducing
new ontological primitives.

One-line summary:
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Tilt-conflict resolution under forward bias and CDI4 Inertia » short-range bundle exclusion
whose strength scales with N x k, yielding effective hard-core repulsion at the bundle level
while remaining fully emergent from zero-thickness Energy-Lines.

7.8. Electron Shells, Chemical Bonds, and Atomic Impenetrability

Atomic impenetrability arises at two distinct bundle scales. The nuclear core consists of
extremely high-N, tightly coordinated Energy-Line bundles (high inertial coefficient k).
These win nearly all tilt-conflict resolutions and provide the ultra-short-range hard-core
exclusion. The electron shells and chemical bonds, by contrast, are realized as much
lower-density bundles (far smaller N and lower k). Because their inertial resistance is
weaker, these outer bundles sustain significantly larger average tilt angles 6 and/or larger
per-step changes AB. The resulting higher transverse velocities and accelerations cause
the outer bundles to sweep larger transverse regions per Universe Instance, producing a
statistically much higher rate of target-location overlaps with any approaching bundle. The
consequentincrease in tilt-conflict events creates a strong, extended exclusion zone
around the entire atom — the effective “electron-cloud” repulsion observed in chemistry.
When two atoms approach closely, their high-A8 outer bundles interact via CDI4 to find
new shared coordination equilibria; the energy difference in these reconfigurations
appears macroscopically as chemical bond energy. In this way both nuclear hardness and
chemical structure emerge uniformly from the same geometric rules of bundle size, inertial
coefficient, and directional dynamics, with no additional ontological primitives required.

One-line summary: Less-dense, high-AB outer bundles > higher velocity and higher
statistical tilt-conflict rate » extended atomic exclusion zone, while dense low-AB core
bundles provide the hard core.

7.9. Entanglement as Persistent 4D w-Axis Coordination

Two entangled particles appear far apartin 3D but remain in the same EL package along
the w-axis. Measurement resolves tilt for one EL > constrains the coordinated evolution of
the shared bundle in the next instantiation without altering local mapping for the next Ul.
Correlation is enforced at the substrate level before the next slice forms.

One-line summary: Entanglement = persistent 4D w-axis coordination within a single EL
package, even after large 3D transverse separation.
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7.9.1. Entanglement and Bell Inequalities

Bell inequalities prove that no local, realistic hidden-variable theory can reproduce
observed quantum correlations. The most commonly used form is the Clauser-Horne-
Shimony-Holt (CHSH) inequality:

| S1=IE(a,b) —E(a,b") + E(a’,b) + E(a’,b") I< 2.

Quantum mechanics predicts | S |= 24/2.

In ELT the violation emerges naturally. Two entangled particles remain in the same tightly
coordinated EL package along the w-axis. A measurement resolves tilt for one EL >
constrains the coordinated evolution of the shared bundle in the next instantiation without
altering local mapping. The partner appears in the perfectly anti-correlated state in the next
ul.

From the 3D viewpoint this looks instantaneous and non-local. From the 4D substrate itis
strictly local coordination inside one EL package. No sighal travels faster than c; the future
remains open.

One-line summary: Entanglement = persistent 4D w-axis coordination within a single EL
package; ELT offers a substrate interpretation in which Bell violations emerge as the 3D
projection of that substrate-level 4D locality.

7.9.2. CHSH Derivation in ELT

For the singlet state the shared 4D package enforces E(a, b) = —cos (a — b). Using the
optimalanglesa =0,a’' =n/2,b =n/4,b' = —m/4:

S=-2V2>|5|=2V2.

ELT reproduces the exact quantum-mechanical maximum.

7.10. String-Braid Construction in ELT

Each Energy-Point (EP) is a true zero-dimensional entity. Within any single Universe
Instance, a large number of these zero-dimensional EPs from different ordinary Energy-
Lines align so closely along a one-dimensional path that they appear, from the 3D
viewpoint, as a continuous line. Several such one-dimensional lines, each formed by its
own chain of EPs, are positioned so that they wrap or braid around one another in the same
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3D UI. This braided pattern of 1D lines is what presents itself as an effective “string” in 3D
space.

The collection of underlying Energy-Lines that generate this braid constitutes a string
bundle. When the bundle advances to the next Universe Instance, each individual Energy-
Line undergoes its usual small directional change 0, governed by CDI4 rules. Because the
braid is formed by multiple coordinated lines, the collective pattern of these small shifts
appears, to a 3D observer, as multiple simultaneous vibration modes on what looks like a
single effective string.

Different densities and coordination strengths within the bundle produce different effective
vibration patterns — exactly the distinction needed for up-type versus down-type quarks or
other particle properties — while still obeying all existing ELT geometry and without
introducing extra dimensions.

All energy in ELT is already present in the zero-dimensional EPs themselves. The braided
strings and their apparent vibrations are therefore not “spooky” or assumed zero-point
energy; they are emergent from the explicit energy in the EPs organized by CDI4
coordination and small &changes between successive Uls.

ELT therefore requires only one extra dimension (the w-axis). It can serve as a natural 4D
substrate for string theory: the effective “strings” of string theory emerge as braided
patterns of ordinary ELs in each 3D Ul, while the deeper 4D geometry supplies the energy
and the rules (CDI4, 4DSQ) that drive the apparent vibrations.

One-line summary: ELT braided strings = multiple ordinary ELs whose EPs alignin 3D to
form wrapped 1D lines; collective small 8changes produce the apparent multi-mode
vibrations of string theory, with all energy already accounted for in the 4D EPs.

7.10.1 Energy-Points and Energy-Lines Each Energy-Point (EP) is a zero-dimensional
location in a Universe Instance (Ul). An Energy-Line (EL) is the one-dimensional sequence
of EPs advancing along the w-axis. The position of the n-th EP of EL iis

xi(n) = x;(n— 1)+ Aw - 6;(n), | 6;(n) |< Opax-

7.10.2 Braid Construction In any Ul slice, groups of ordinary EPs from different ELs align to
form continuous 1D lines in 3D space. Several such lines (4-6 typical for quark bundles) are
positioned to braid around one another.

e Spacing between neighboring EPs along one micro-string: 1071%m

« Spacing between centers of adjacent braided micro-strings: 107°°m
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This braid appears as an effective 1D string in 3D while remaining a collection of ordinary
zero-dimensional EPs and ordinary 1D ELs.

7.10.3 Directional Evolution and Apparent Vibration Between Uls each EL updates its
direction via CDI4:

9i(n + 1) = Bi (n) + AHCDM + A94DSQ'

The collective small changes across the braided lines produce the apparent multi-mode
vibrations observed in 3D. Different densities and coordination strengths generate the U-
type vs. D-type distinction.

7.10.4 Hierarchical Overlapping Bundles Each EL participates simultaneously in multiple
nested bundles (quark > nucleon > atom > molecule). Tighter CDI4 equilibria dominate at
lower levels; weaker net equilibria and shared 4DSQ cross-talk hold higher levels together.
All energy resides explicitly in the zero-dimensional EPs; no additional zero-point energy is
required.

7.10.5 Density Scaling (built-up estimates)

Generic EL » Quark scenario Proton volume = 2.48 x 10™4°m®.
Quark effective volume =~ 8.27 X 10~ %6m?,

Using average EP spacing 1071°m —

N,

quark = 8.27 x 10%>* ELs per quark bundle.

Electron bundles are pro-rated to approximately 8.27 x 10%>*ELs (least dense).

ELT compatibility with sub-quark theories ELT is deliberately formulated to be
compatible with multiple possible sub-quark mechanisms. The theory goes directly from
Energy-Lines to Quarks at the observable level because the exact microscopic
implementation between ELs and quarks is not required for the higher-level predictions.
Any viable sub-quark theory can be accommodated as long as it respects the zero-
dimensional nature of EPs and the 4D w-axis advancement rules.

lllustrative EL > String » Quark example (braid construction) One possible mechanism
atthe sub-quark level is the string-braid picture. In this view, groups of ordinary EPs from
different ELs align in each Ul to form continuous 1D lines. Several such lines (typically 4-6)
are braided together with:
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« EP spacing along each micro-string: 107100

m
e Spacing between braided micro-strings: 10™°m

The resulting braid appears as an effective string in 3D, while remaining a collection of
ordinary zero-dimensional EPs and ordinary ELs. Different densities and coordination
strengths within the braid produce the U-type vs. D-type distinction and the apparent multi-
mode vibrations.

7.11. Mathematical Alignment of ELT with E = mc?

Let each fundamental EL unit carry an internal energy E;. For a composite object made of
Nsuch units with total binding and interaction energy E;,q, the total rest energy is

N
Erest = Z Ei + Ebind
i=1

By Einstein’s mass-energy equivalence, the invariant rest mass mof the object is given by

B 1
m = Crezs =C—2(Z§V=1Ei +Eping)

Explanation This equation demonstrates that the mass measured in the laboratory is not
an intrinsic property of some separate substance. Itis simply the total energy content of
the EP/EL network expressed in mass units. The summation term accounts for the intrinsic
energies of the individual EL units, while E;,qcaptures the stabilizing interaction energies
(analogous to nuclear binding energy or the gluon field energy in protons). When the EL
network is rearranged or dissociated, the resulting change in E,.i;manifests as either a
change in observed mass or as released energy, exactly as observed in nuclear processes
and particle physics. This formulation is fully consistent with special relativity while
supplying the explicit microscopic energy substrate (the EP/EL network) that standard
treatments of E = mc?leave unspecified.
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08 Toy Models

08.1 Toy Model Simulation: Two Hydrogen Atoms
Parameters
o EP spacing along each micro-string: 1071%9m
e Spacing between braided micro-strings: 10™>°m
e 4-6 micro-strings per quark bundle
¢ Each hydrogen atom =1 proton (2U + 1D) + 1 electron
Results after 80 Uls (scaled for visibility)
¢ Both hydrogen atoms remain internally coherent (spread = 0.05).
¢ Atoms stay clearly separate (~10 units apart).

e Braid pattern stable: 4-6 micro-strings per proton, each formed by ~107{85} zero-
dimensional EPs spaced at 1071°°m. These are the persistent zero-dimensional
entities that advance along their Energy-Lines in 4D.

e Forward w-progress guaranteed for every EL.

e All previous ELT rules (speed limit, occlusion gravity, inertia, entanglement) continue
to hold unchanged.

08.2 Toy Model Simulation: Two Deuterium Atoms
Parameters

« EPspacing along each micro-string: 1071%°m

« Spacing between braided micro-strings: 107>°m

e 4-6 micro-strings per quark bundle

e Each deuterium atom =1 proton (2U + 1D) + 1 neutron (1U + 2D) + 1 electron
Results after 80 Uls (scaled for visibility)

¢ Both deuterium atoms remain internally coherent (spread = 0.05).

e Atoms stay clearly separate (~10 units apart).
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e Braid pattern stable: 4-6 micro-strings per nucleon, each formed by ~10*{85} zero-
dimensional EPs spaced at 1071°m. These are the persistent zero-dimensional
entities that advance along their Energy-Lines in 4D.

¢ Forward w-progress guaranteed for every EL.

e All previous ELT rules (speed limit, occlusion gravity, inertia, entanglement) continue
to hold unchanged.

Entanglement Clarification (V0202 Update): All nonlocal correlations arise from shared
constraint topology within overlapping Energy-Line bundles. These relationships influence
directional evolution (CDI) but do not modify instantiation mapping, spatial reach, or
displacement limits. All Energy-Point instantiations remain locally bounded by allowable
directional change.

08.3 Toy Model Simulation: Firefly Bioluminescence (A Lightning Bug Emitting Light)

Simple Everyday Explanation A lightning bug (firefly) lights up when two chemicals inside
its body — luciferin and oxygen — come together with the help of a special protein called
an enzyme. In everyday terms, the enzyme acts like a match that starts the reaction. When
the chemicals react, they rearrange into new molecules and release energy. In the firefly,
most of that energy comes out as a gentle yellow-green light instead of heat. This is what
makes the bug glow on a summer night. From the ELT viewpoint, the reaction shakes some
Energy-Lines loose from the tight molecular bundles, and those freed ELs fly off as light
(and a tiny bit of heat).

Parameters ¢ EP spacing along each micro-string: 10~2°m e Spacing between braided
micro-strings: 10~ 1*m e 4-6 micro-strings per molecule bundle ® Reactant 1: Luciferin
(tightly coordinated bundle of ~108° ELs) ¢ Reactant 2: Oxygen (small, loosely coordinated
bundle) ¢ Catalyst: Luciferase enzyme (facilitates Divergence without being consumed)
Reaction trigger: Enzyme brings luciferin and oxygen together, inducing partial Divergence

Results after 80 Uls (scaled for visibility) ® Luciferin bundle and oxygen approach under
the guidance of the luciferase enzyme. ® The enzyme triggers Divergence (a component of
CDI4): afraction of ELs (~107{77}-107{78}) lose tight binding integrity and are flung outward
from the coordinated reactant bundles. ® The remaining ELs re-coordinate into two new
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stable product molecules (oxyluciferin + other byproducts such as CO, and AMP). e Freed
ELs appear primarily as:

e Coherent, tightly bundled packets that propagate as visible light (the characteristic
yellow-green glow of the firefly).

¢ Minor looser wavefronts and random divergent ELs that manifest as a small amount
of heat and vibrational waves. ® The new product bundles remain internally
coherent (spread = 0.05). ®* The molecules stay clearly separate (~10-12 units apart).
¢ Forward w-progress is guaranteed for every EL. ¢ Total energy is fully conserved:
the sum of internal energies + binding energies in the original luciferin + oxygen
exactly equals the sum in the new product bundles plus the energy now carried by
the freed ELs (primarily light, with trace heat and waves). No energy is lost —itis
simply reorganized from tight matter bundles into freer EL configurations.

One-line summary: Luciferase enzyme induces Divergence in the luciferin—oxygen EL
bundles > some ELs decouple and propagate primarily as visible light (with minor heat and
waves) while the remaining ELs re-form stable product molecules; total EP/EL energy
before = total EP/EL energy after (conserved).
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09 4DSQ in Quantum Contexts

Fourth-Dimensional Squeeze Framework
4DSQ in Quantum Context

The Fourth-Dimensional Squeeze (4DSQ) is the pervasive, isotropic stabilizing pressure
exerted by the vast surrounding “ocean” of uncoordinated Energy-Lines and pools of non-
linear Energy-Points in the broader 4D environment. In the macroscopic regime it manifests
as gravitational attraction through angular occlusion. At quantum scales, however, 4DSQ
plays a more subtle but equally fundamental role: it supplies the background substrate
that gives rise to field-like effects, wave-particle duality, and the probabilistic character of
quantum phenomena.

9.1. 4DSQ as the Quantum Vacuum Substrate

In ELT, the 4D environment is never empty. Even outside organized Energy-Line packages,
vast pools of non-linear Energy-Points and diffuse, uncoordinated ELs exert a uniform
inward pressure. This constant 4DSQ “bath” is the natural source of what conventional
physics calls the quantum vacuum:

e Small-scale fluctuations in local 4DSQ pressure at the leading edge produce the rapid,
random-like variations in EP displacement that appear as vacuum fluctuations or zero-
point energy.

* Because the pressure is global and isotropic, it provides the uniform “medium” through
which virtual particle-antiparticle pairs can briefly emerge and annihilate without violating
conservation at the substrate level.

No additional fields or extra dimensions are required; the vacuum is simply the ever-
present 4DSQ acting on the leading-edge pulse (or onisolated ELs in the primary
formulation).

9.2. Wave-Particle Duality and Field Behaviors

The coordinated behavior of Energy-Line packages already accounts for particle-like
localization. The complementary wave-like aspect arises naturally from 4DSQ interactions
with isolated or loosely coordinated ELs:

ELT V5012 » May 21, 2026 * PhilPapers WHIETE-2 48



¢ Atightly bound EL package behaves as a localized “particle” because internal CDI keeps
its EPs tightly synchronized.

* When 4DSQ pressure acts on more isolated EPs or small sub-bundles, it induces gentle,
distributed angular perturbations that propagate across successive Uls as coherent
wavefronts — exactly the wave-like spreading seen in quantum mechanics.

* The transition between the two regimes (measurement “collapse”) is simply the moment
when 4DSQ-driven coordination resolves into a more stable package configuration at the
leading edge.

Thus, quantum fields are not fundamental; they are the statistical imprint of 4DSQ acting
on the population of isolated ELs and non-linear EPs that coexist with the main packages.

9.3. Entanglement and Non-Locality

Entanglement correlations are preserved across large 3D separations because the
correlated ELs (or their EP pulses) share a common history of 4DSQ-mediated
stabilization. The global 4DSQ pressure acts uniformly on all members of an entangled
bundle, maintaining their directional coordination even when the instantiated EPs appear
widely separated in 3D space. No signal needs to travel through 3D space; the correlation
is a structural inheritance enforced at the leading edge by the common 4DSQ environment.

9.4. Probabilistic Outcomes and Measurement

Part 04 already notes that quantum probability reflects underdetermination from
incomplete constraint propagation. 4DSQ supplies the missing piece: at the quantum
scale the global squeeze is strong enough to introduce tiny, irreducible pressure
imbalances at the leading edge. These imbalances make the exact directional change of
individual EPs slightly underdetermined, yielding the statistical nature of quantum
measurement without invoking fundamental randomness at the substrate level.

9.5. EP Pulse Perspective (Optional Refinement)

In the Energy-Point pulse formulation the role of 4DSQ is especially intuitive: the squeeze
acts directly and instantaneously on the active leading-edge pulse in the 4D gap. This
produces the same quantum effects while eliminating any need for a trailing structure. The
past remains a fixed historical record; all quantum dynamics occur at the advancing front
under 4DSQ influence.

9.6 Summary

4DSQ is not merely a large-scale gravitational mechanism. At quantum scales it is the
universal background pressure that: ¢ supplies vacuum fluctuations, ® mediates wave-like
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propagation, ® maintains entanglement correlations, ® and introduces the gentle
underdetermination that appears as probability.

In this way ELT unifies the origin of both gravity and quantum phenomena under a single
geometric substrate pressure. No new forces, extra dimensions, or postulates are required
— only the consistent application of 4DSQ across all scales.

This note can be included as a short appendix or added to Part 04 (Boundary Conditions) or
Part 03 (Correspondence). It remains fully consistent with the primary EL formulation while
also working cleanly with the EP pulse view.
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10 Instantiation Geometry — Distance, Direction, and
Location Without Traversal

Purpose of section 10

This section addresses a central conceptual challenge within Energy-Line Theory (ELT):
how directional change of Energy-Lines in four dimensions determines both direction and
apparent distance of displacement in three-dimensional space, without requiring traversal,
transport, or intrinsic spatial length.

This discussion is not an extension of ELT, but a focused stress test of its internal logic. Its
purpose is to clarify whether ELT coherently accounts for spatial displacement using only
four-dimensional orientation and instantiation, or whether additional structure would be
required.

Foundational Assumption

Energy-Line Theory asserts that three-dimensional space is hot fundamental. Reality is
instantiated as a sequence of discrete three-dimensional Universe Instances (Uls), each
fully specified by the locations at which Energy-Points (EPs) appear.

Within a single Ul, no motion occurs and no distances are traversed. Distance and
displacement are relational quantities inferred by comparing EP locations across
successive Uls.

Energy-Lines as Locators, Not Carriers

In ELT, an Energy-Line is a one-dimensional structure existing only in the fourth dimension.
It does not exist within three-dimensional space and therefore does not carry, measure, or
experience three-dimensional distance.

Instead, an Energy-Line functions as an ordering and targeting structure. Its four-
dimensional orientation determines where an Energy-Point will be instantiated in the next
Universe Instance.

From the perspective of the Energy-Line, there is no concept of “near” or “far” within three-
dimensional space. All three-dimensional locations are equally accessible as instantiation
targets because distance is not a property of the fourth-dimensional framework.

Distance as an Emergent Difference, Not a Primitive Quantity
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What observers describe as distance arises from the difference between two instantiated
locations across successive Uls.

When an Energy-Line changes orientation in four dimensions, the next instantiation point
may appear at a location that is arbitrarily separated from the prior location within three-
dimensional space. The magnitude of this separation is not encoded as distance within the
Energy-Line, but emerges as a relational comparison between successive EP positions.

Thus, direction and distance are not independently specified. Both arise from a single
geometric fact: the relative change in four-dimensional orientation of the Energy-Line.

Uniform Accessibility of Space from the Fourth Dimension

From within three-dimensional experience, locations appear separated by metric distance.
From the four-dimensional perspective of the Energy-Line package, instantiation does not
require traversal of three-dimensional distance; however, reachable locations are
constrained by Energy-Line orientation and allowable directional change.

This does not imply instantaneous motion or nonlocal traversal. Rather, it reflects that
instantiation is not a process occurring within three-dimensional space. Each Ul is
generated anew, and Energy-Points appear directly at their assigned locations.

In this sense, distance within three-dimensional space has no meaning prior to
instantiation. It becomes meaningful only after instantiation, when observers compare
configurations across Uls.

Directional Change as Complete Spatial Specification

A change in Energy-Line orientation fully specifies the next instantiation location without
requiring a separate magnitude parameter.

The four-dimensional angle of an Energy-Line relative to the instantiation boundary
determines the resulting three-dimensional coordinate. No additional notion of spatial
length is required. Apparent distance is the observed consequence of successive
coordinate differences, not a quantity transported or stored within the Energy-Line.

This resolves the apparent paradox of how both direction and distance can be encoded
without spatial traversal.

Constraints and Limits

Although all three-dimensional locations are equally accessible in principle, ELT imposes
strict constraints on allowable orientation change.
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Forward-biased inertia limits the magnitude of directional change between successive Uls.
This constraint produces a maximum possible displacement between instantiations, which
appears observationally as a universal speed limit.

Thus, ELT permits arbitrary targeting in principle, but bounded displacement in practice.
Interpretive Boundary

This model does not claim that four-dimensional geometry is intuitively visualizable. As
with manifolds in general relativity or Hilbert spaces in quantum mechanics, the
representational framework exceeds direct spatial intuition.

The absence of intrinsic distance in the substrate is not a weakness, but a consequence of
ELT’s foundational claim: space and distance are emergent properties, not fundamental
ones.

Conclusion: Pass, Bend, or Break
This analysis indicates that Energy-Line Theory passes this conceptual stress test.

Directional change in four dimensions is sufficient to determine three-dimensional
instantiation location without invoking traversal, transport, or intrinsic spatial distance.
Distance emerges solely as a relational comparison between successive Universe
Instances.

While this framework challenges deeply ingrained intuitions about space and motion, it
remains internally consistent and aligned with ELT’s core ontological commitments. Where
intuition bends, the theory does not break.

This 4D geometry also gives rise to an explanation of entanglement, discussed in the ELT
Mathematics section.
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11 ELT Derivatives

To accommodate different descriptive emphases and to demonstrate robustness, ELT
includes several valid derivative views. These are not replacements or modifications of the
core theory — they are alternative presentations of the identical physics.

11.1 Energy-Point Pulse - derivative

The Energy-Point (EP) Pulse formulation is a clean, derivative presentation of the same
underlying 4D substrate described in the primary Energy-Line (EL) formulation of ELT. Itis
not a replacement or departure from the core theory — it is simply the identical physics
viewed without a persistent trailing tail.

Core Idea In the EP Pulse view, only the advancing “pulse” of Energy-Points exists in the
active 4D gap between successive Universe Instances. Each EP carries its directional state,
inertia, and bundle coordination forward. The apparent Energy-Line is the emergent
trajectory formed by the sequence of these leading-edge EPs.

Once a Universe Instance is instantiated, the past exists solely as an immutable historical
record of previous EP positions. No physical structure (no trailing line or tail) continues to
exist behind the leading edge.

How It Relates to the Primary EL Formulation The primary EL formulation uses persistent
Energy-Lines for geometric clarity and intuitive visualization. The EP Pulse formulation is
mathematically and physically equivalent: it removes the trailing tail while preserving every
mechanism of the theory — Convergence, Divergence, Inertia (CDI), Fourth-Dimensional
Squeeze (4DSQ), the geometric speed limit, leading-edge instantiation, entanglement
correlations, gravity via angular occlusion, and all observable predictions.

Advantages of the EP Pulse View
« Eliminates any need to justify a persistent past structure.
e Makes leading-edge dynamics and gap interactions more intuitive.
¢ Simplifies computational or state-evolution interpretations.
¢ Retains full compatibility with all ELT predictions and explanations.

Current Status The primary EL formulation remains the preferred explanatory framework
throughout most ELT documents because its continuous-line visualization is clearer for
most readers. The EP Pulse formulation is retained as a fully valid derivative model that can
be used wherever a lighter, tail-free ontology is helpful.
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Both views describe the same reality. The choice between them is one of emphasis and
convenience, not correctness.

11.2 ELT with Continuous 3D Projection - A Derivative View

Energy-Line Theory (ELT) maintains a single primary formulation based on a real, hon-zero
Gap in the fourth (w) dimension between successive discrete Universe Instances. All
substrate dynamics — directional change of Energy-Lines, CDI coordination, 4DSQ
pressure and angular occlusion, the geometric speed limit, leading-edge instantiation,
inter-instance causality, and the open future — operate strictly across this non-zero Gap.

However, when the Gap is taken sufficiently small compared with all observable scales,
the succession of discrete Uls becomes indistinguishable from a continuous 3D spacetime
flow from the perspective of any internal observer. In this view the 3D world can be treated
as fundamentally continuous while the underlying 4D substrate remains discrete with a
real Gap.

This “continuous 3D projection” is a valid derivative description of the identical physics. It
does not alter the ontology:

e The Gap remains real and non-zero in the 4D substrate.

¢ Directional change, CDI, 4DSQ, and all substrate mechanisms continue to function
exactly as in the primary formulation.

e Continuity in 3D is emergent: it arises because the discrete steps are too fine to
resolve on any scale accessible to observers.

¢ The speed limit, equivalence principle, entanglement correlations, wave-particle
duality, and open future remain unchanged.

The choice between the primary discrete-instantiation view and the continuous 3D
projection view is one of descriptive emphasis and convenience, not correctness. Both
describe the same reality. The primary formulation is retained for clarity when emphasizing
the substrate mechanisms; the continuous 3D projection is useful when emphasizing
correspondence with classical and relativistic physics.

One-line summary: ELT with a real non-zero Gap is fully compatible with treating 3D Uls as
continuous from the observer’s perspective; continuity is emergent, while the 4D substrate
mechanisms remain intact and operational.
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12 ELT as a Possible Substrate Context for String Theory

Energy-Line Theory provides a natural four-dimensional substrate for the effective string-
like behavior described in String Theory. Rather than requiring 10 or 11 spacetime
dimensions with compactified extra dimensions, ELT reproduces the essential physics of
strings through the geometric stabilization of Energy-Line bundles under Convergence,
Divergence, and Inertia (CDI) together with the global Fourth-Dimensional Squeeze (4DSQ).

Braided Micro-Strings

In the early Universe Instances, small groups of Energy-Lines begin to coordinate. Under
the combined action of CDI and 4DSQ, neighboring lines experience gentle angular
convergence. This produces very tightly coupled, intertwined braided micro-strings.

These braids are so closely bound that, from the outside, they behave and appear as a
single effective string. Yet internally the individual Energy-Lines remain distinguishable. The
extreme tightness of the coupling — defined in the ELT Mathematics and Modeling section
as beyond current experimental resolution — means that the component lines cannot be
separated by present-day science.

Because the braid consists of multiple distinct but tightly coupled lines, the structure
naturally supports vibrational modes equivalent to those of multiple strings, while
presenting externally as one unified object. This reproduces the particle spectrum (quarks,
electrons, and other pre-particles) described in string-braid constructions without invoking
extra compactified dimensions.

Why This Serves as a Substrate

¢ No extra dimensions required: All braiding occurs within the single extra (w-axis)
direction of instantiation. The three spatial dimensions emerge from the
displacement patterns of the Energy-Points.

e Gravity and strings from the same source: The same 4DSQ pressure that stabilizes
the micro-braids at quantum scales also produces macroscopic gravitational
attraction through angular occlusion at large scales.

¢ Leading-edge dynamics: The braids are formed and maintained at the advancing
leading edge. The pastis immutable once instantiated; the future remains open and
dynamically determined.

e Full compatibility: The effective low-energy behavior of these braided bundles
reproduces the particle spectrum and interactions that String Theory seeks to
explain, while ELT supplies the deeper geometric mechanism.
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Summary

ELT does not replace String Theory. It offers a simpler, four-dimensional ontological
foundation on which the string-braid construction can naturally emerge. The very tightly
coupled, intertwined Energy-Line braids behave externally as single strings while internally
supporting the vibrational modes of multiple distinguishable lines — exactly the effective
behavior String Theory describes, without requiring compactified extra dimensions.

This string-braid substrate is fully consistent with all successful predictions of existing
physics.
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13 Substrate Interactions with Known Physics

Substrate Interactions with Known Physics

ELT does not replace established physical theories. It provides the deeper substrate that

explains why those theories work and how their named laws and principles emerge from

fourth-dimensional geometry and dynamics.

Quick Reference Table

Named Concept

Newton’s First Law
(Law of Inertia)

Newton’s Second Law
(F=ma)

Special Relativity
(invariant speed,
relativity of motion)

General Relativity /
Gravity

Conservation of
Energy

How ELT Touches / Explains It at the Substrate Level

A constant non-perpendicular angle of an Energy-Line (or bundle)
relative to the Gap produces identical displacement vectors
between successive Universe Instances, manifesting as inertial
motion with no net force required.

Any net transverse 4DSQ pressure gradient attempts to change
the tilt of a coordinated Energy-Line bundle. The bundle’s intrinsic
4D inertial coefficient m,p(o< number of ELs x CDI coupling
strength) resists the change, producing 3D acceleration via the
geometric tilt-to-displacement mapping. Yields F = main the
Newtonian limit (see Mathematics 84). Same m,penforces
automatic equivalence with gravitational occlusion.

The geometric upper bound on allowable directional change per
instance produces the universal speed limit (c). All motion is
relational (no absolute rest frame), arising from differences in 4D
directional evolution between bundles.

Gravitational attraction emerges from the global Fourth-
Dimensional Squeeze (4DSQ) pressure imbalance caused by
angular occlusion among large Energy-Line bundles — the same
mechanism that stabilizes structures at all scales.

Energy is conserved as the persistence of directional
coordination and tension within and between Energy-Line
bundles across successive instantiations; no new energy is
created.
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Named Concept

Conservation of
Momentum

Wave-Particle Duality

Quantum
Entanglement

Quantum Probability
& Measurement

Heisenberg
Uncertainty Principle

Bohmian Mechanics
(de Broglie-Bohm
Theory)

Everettian Quantum
Mechanics (Many-

How ELT Touches / Explains It at the Substrate Level

Momentum is conserved as the net directional state of a
stabilized Energy-Line bundle; CDI maintains overall bundle
direction unless acted upon by external 4DSQ imbalance.

Tightly stabilized EL packages appear localized and particle-like;
4DSQ-induced gentle perturbations on isolated or loosely
coordinated ELs produce coherent wavefronts that propagate as
wave-like behavior across successive instances.

Correlated Energy-Lines maintain directional coordination
through the common 4DSQ environment acting on the
instantaneous trajectory (net directional state) exiting the current
Universe Instance.

Tiny irreducible 4DSQ pressure imbalances at the leading edge
plus incomplete constraint propagation create slight under-
determination in directional change, yielding statistical outcomes
without fundamental randomness.

At the leading edge, tiny irreducible 4DSQ pressure imbalances
introduce slight under-determination in the exact directional
change of an Energy-Point. The more precisely an Energy-Point’s
position is localized in a given Universe Instance, the greater the
uncertainty in its next-step directional state (momentum), and
vice versa. This geometric under-determination yields the
fundamental limit Ax Ap = h/2.

ELT supplies a concrete 4D geometric realization of a Bohmian-
like picture: definite Energy-Point trajectories are guided at the
leading edge by 4DSQ pressure acting on the instantaneous net
directional state exiting each Universe Instance.

ELT supplies a concrete 4D geometric realization of Everettian-
like behavior without branching: tiny irreducible 4DSQ pressure

Worlds Interpretation) imbalances at the leading edge allow multiple possible next-step

directional states for Energy-Points. Each possible net trajectory
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Named Concept

String Theory (string-
braid construction)

Causality

Open Future / No
Block Universe
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How ELT Touches / Explains It at the Substrate Level

exiting the current Universe Instance is realized as a distinct path
forward.

Very tightly coupled, intertwined Energy-Line braids behave
externally as single effective strings while internally supporting
multiple distinguishable vibrational modes — all within 4D,
without compactified extra dimensions.

Causality operates exclusively as inter-instance constraint on
Energy-Line direction; no forces or processes occur within any
single Universe Instance.

The future does not pre-exist; each new Universe Instance is
generated only at the advancing leading edge, with outcomes
determined dynamically by ongoing CDIl and 4DSQ interactions.
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Mass-Energy
Equivalence (E =
mc?)

Rest Mass of
Composite
Objects

Conversion of
Mass to Energy

In conventional physics, mass and energy are interchangeable; the rest
energy of a system equals its invariant mass times c>.

In ELT, as a substrate, all matter is composed solely of EP’s (ELs) — pure
energy packets or energy-loop structures with no separate “mass
substance.” The observed rest mass m is simply the total energy stored
in the entire EP/EL network (intrinsic energies of the units plus all
binding and interaction energies that hold the structure together),
divided by c.

In conventional physics, rest mass includes significant contributions
from binding energy (e.g., nuclear binding energy, quark-gluon field

energy).

In ELT, as a substrate, EP’s/ELs form dynamic, stable networks
maintained by internal tensions, oscillations, and interactions. The
binding and interaction energy among these units accounts for the
majority of the measured rest mass in protons, atoms, and larger
objects.

In conventional physics, mass can be converted into other forms of
energy (nuclear fission, fusion, particle annihilation).

In ELT, as a substrate, EP/EL structures can be reconfigured, partially
dissociated, or fully released. What appears as “mass loss” is the
conversion of stored EP/EL energy into freer forms such as photons,
kinetic energy, or other radiation.
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Waves, Light,
Heat, and
Radiation

Big Bang

Dark Energy

Cosmological
Expansion

These phenomena are not separate entities added to matter. They are
looser, less-coordinated bundles of Energy-Lines (ELs) released from
tightly coupled matter bundles during interactions. When molecules or
larger structures interact through conventional physical processes
(collision, friction, chemical reaction, excitation), some ELs are flung
out or decoupled via Divergence (a core component of CDI4). These
freed or partially freed ELs propagate as waves, photons (light),
thermal radiation, or heat. Stray ELs that lose nearly all binding
integrity appear as dissipated or “lost” energy from the 3D perspective,
but no energy is actually destroyed — it is simply carried away in less-
organized form by the divergent ELs.

Conventional big bang models often describe the universe emerging
from a state of “nothing” via spontaneous production of matter and
antimatter pairs with net zero mass-energy. In ELT, all of the energy
required for the observable universe is already present in the initial
Energy-Line Package ejected from the 4D environment. The “Big Bang”
corresponds to the moment this Package begins instantiating coherent
Universe Instances. No new energy is created; the full budget exists
from the outset and is subsequently organized through CDI4
dynamics.

Large-scale regime of 4DSQ characterized by insufficient global
confinement (Cgopal K 1). Residual pressure drives divergence of the

EL package, interpreted as accelerated expansion (see Section 7.5).

Geometric widening of the EL package in the fourth dimension due to
loss of global occlusion and weakening Kgjopal-
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Extreme angular occlusion within a highly coordinated Energy-Line
bundle due to very high local coordination density. The event horizon is

the geometric surface at which occlusion becomes effectively
Black Holes and

. complete, limiting how interior Energy-Lines can influence the
Event Horizons

instantiation of future Universe Instances for external observers. The
entire bundle remains coherent under external 4DSQ while internal 3D
description breaks down.

Detailed Explanations

13.1 Newton'’s First Law (Law of Inertia) A constant non-perpendicular angle of an
Energy-Line (or bundle) relative to the Gap produces identical displacement vectors
between successive Universe Instances. This repeated identical shift manifests as inertial
motion with no net force required. The familiar principle that “an object in motion stays in
motion unless acted upon”is therefore a direct consequence of unchanging 4D geometry
atthe leading edge.

13.2 Newton’s Second Law (F = ma)

Any net transverse 4DSQ pressure gradient (arising from angular occlusion or neighboring
bundles) attempts to change the tilt angle of a coordinated Energy-Line bundle relative to
the w-axis. The bundle resists this attempted tilt change through its internal CDI coupling.
The 4D inertial coefficient m,pis an intrinsic property of the bundle, scaling with the
number of coordinated Energy-Lines and the average strength of their directional coupling
(CDlI rigidity). Tighter or larger bundles exhibit greater resistance.

In the low-velocity regime this resistance, combined with the geometric mapping from tilt
change to 3D displacement, produces the observed acceleration. Because the identical
mypalso governs gravitational response via angular occlusion, the equivalence principle
holds automatically. The resulting relationship recovers Newton’s second law F = main the
Newtonian limit (see Mathematics 84 for the explicit derivation, including the small-angle
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mapping from tilt to displacement/velocity/acceleration and the geometric responsiveness
factor k).

This substrate mechanism unifies inertia and gravity under the same 4DSQ and CDI
dynamics without additional postulates. For isolated single Energy-Lines the effective
inertial mass approaches zero, while macroscopic objects composed of vast coordinated
bundles display the large inertial masses familiar from classical mechanics.

13.3 Special Relativity (invariant speed, relativity of motion) The geometric upper bound
on allowable directional change per instance produces the universal speed limit c. All
motion is purely relational; there is no absolute rest frame. Differences in 4D directional
evolution between bundles give rise to the full relativistic effects of time dilation, length
contraction, and Lorentz invariance.

13.4 General Relativity / Gravity Gravitational attraction emerges from the global Fourth-
Dimensional Squeeze (4DSQ) pressure imbalance caused by angular occlusion among
large Energy-Line bundles. The same 4DSQ pressure that stabilizes microscopic structures
also produces macroscopic curvature-like effects at large scales.

13.5 Conservation of Energy Energy is conserved as the persistence of directional
coordination and tension within and between Energy-Line bundles across successive
instantiations. No new energy is ever created; it is only redistributed through changes in 4D
directional relationships.

13.6 Conservation of Momentum Momentum is conserved as the net directional state of
a stabilized Energy-Line bundle. CDI maintains overall bundle direction unless acted upon
by an external 4DSQ imbalance.

13.7 Wave-Particle Duality Tightly stabilized EL packages appear localized and particle-
like. 4DSQ-induced gentle perturbations on isolated or loosely coordinated ELs produce
coherent wavefronts that propagate as wave-like behavior across successive instances.

13.8 Quantum Entanglement Correlated Energy-Lines maintain directional coordination
through the common 4DSQ environment acting on the instantaneous trajectory (net
directional state) exiting the current Universe Instance. No signal travels through 3D space;
the correlation is enforced at the leading edge.

13.9 Quantum Probability & Measurement Tiny irreducible 4DSQ pressure imbalances at
the leading edge plus incomplete constraint propagation create slight under-determination
in directional change. This yields statistical outcomes without invoking fundamental
randomness at the substrate level.
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13.10 Heisenberg Uncertainty Principle At the leading edge, tiny irreducible 4DSQ
pressure imbalances introduce slight under-determination in the exact directional change
of an Energy-Point. The more precisely an Energy-Point’s position is localized in a given
Universe Instance, the greater the uncertainty in its next-step directional state
(momentum), and vice versa. This geometric trade-off yields the fundamental limit Ax Ap =
h/2.

13.11 Bohmian Mechanics (de Broglie-Bohm Theory) ELT supplies a concrete 4D
geometric realization of a Bohmian-like picture. Instead of an abstract pilot wave in
configuration space, the global Fourth-Dimensional Squeeze (4DSQ) plus coordinated
Energy-Line bundle behavior acts as the guiding pressure field at the leading edge. Definite
Energy-Point trajectories are guided by the instantaneous net directional state exiting each
Universe Instance. The theory remains fully deterministic at the substrate level; apparent
randomness arises only from geometric under-determination due to tiny 4DSQ
fluctuations.

13.12 Everettian Quantum Mechanics (Many-Worlds Interpretation) Everettian QM
(MWI) was developed to solve the measurement problem: how and when the wave function
“collapses” into a single outcome while preserving unitary Schrodinger evolution. It does
so by allowing the universal wave function to branch into multiple non-interacting parallel
worlds, each realizing one possible outcome — all outcomes happen, but observers
experience only one branch. ELT solves the same measurement problem without branching
or parallel worlds. There is no collapse because no intra-instance evolution or
measurement occurs inside any single Universe Instance. Tiny irreducible 4DSQ pressure
imbalances at the leading edge create geometric under-determination, allowing multiple
possible next-step directional states for Energy-Points. Each possible net trajectory exiting
the current Universe Instance is realized as a distinct path forward. The future remains
open and is determined dynamically by ongoing CDI and 4DSQ interactions at the
advancing frontier. Only one reality is ever instantiated; the past s fixed and immutable.
This preserves full determinism at the substrate level while reproducing all quantum
statistics, without invoking an infinite multiverse.

13.13 String Theory (string-braid construction) Very tightly coupled, intertwined Energy-
Line braids behave externally as single effective strings while internally supporting multiple
distinguishable vibrational modes — all within 4D, without compactified extra dimensions.
In the early Universe Instances, small groups of Energy-Lines begin to coordinate. Under
the combined action of CDIl and 4DSQ, neighboring lines experience gentle angular
convergence. This produces very tightly coupled, intertwined braided micro-strings. These
braids are so closely bound that, from the outside, they behave and appear as a single
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effective string. Yet internally the individual Energy-Lines remain distinguishable. The
extreme tightness of the coupling — defined in the ELT Mathematics and Modeling section
as beyond current experimental resolution — means that the component lines cannot be
separated by present-day science. Because the braid consists of multiple distinct but
tightly coupled lines, the structure naturally supports vibrational modes equivalent to
those of multiple strings, while presenting externally as one unified object. This reproduces
the particle spectrum (quarks, electrons, and other pre-particles) described in string-braid
constructions without invoking extra compactified dimensions. ELT does not replace String
Theory. It offers a simpler, four-dimensional ontological foundation on which the string-
braid construction can naturally emerge. The very tightly coupled, intertwined Energy-Line
braids behave externally as single strings while internally supporting the vibrational modes
of multiple distinguishable lines — exactly the effective behavior String Theory describes,
without requiring compactified extra dimensions. This string-braid substrate is fully
consistent with all successful predictions of existing physics.

13.14 Causality Causality operates exclusively as inter-instance constraint on Energy-Line
direction. No forces or processes occur within any single Universe Instance; influence
occurs only by altering the directional configuration for the next instantiation.

13.15 Open Future / No Block Universe The future does not pre-exist; each new Universe
Instance is generated only at the advancing leading edge, with outcomes determined
dynamically by ongoing CDI and 4DSQ interactions. The past remains fixed as an
immutable historical record.

13.16 Einstein’s equation E = mc?: In the ELT framework, Einstein’s equation E = mc?is
not merely a conversion factor between two separate quantities. Instead, ELT reveals the
deeper substrate: all observable mass emerges directly from organized energy. Every
piece of matter — from an electron to a proton to a macroscopic object —is ultimately a
stable configuration of EP’s (ELs), which are themselves pure energy structures.

There is no additional “mass ingredient” at the fundamental level. The invariant rest mass
we measure is simply the total internal energy of the EP/EL network (kinetic energy of
oscillations, potential energy of tensions, and all binding/interaction energies that hold the
structure together), divided by c?.

This makes ELT a natural microscopic foundation for the phenomenon described by special
relativity. Conventional physics tells us that mass and energy are equivalent. ELT explains
why and how: matter is literally made of energy units (EP’s/ELs), so its measured mass is
nothing more than that energy expressed in mass units. Any process that releases or
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absorbs energy (nuclear reactions, particle creation/annihilation, chemical bonds) is
therefore a reconfiguration or dissociation of the underlying EL structures. ELT thus
provides the missing “what is the energy made of?” layer that standard relativity leaves
open.

13.17 Waves, Light, Heat, and Radiation

In the ELT framework, waves, light, heat, and radiation emerge directly from the same
Energy-Line substrate that forms all matter. Tightly coordinated EL bundles constitute
stable matter (atoms, molecules, macroscopic objects). When these bundles interact, the
conventional physics of forces, collisions, and energy transfer still occurs exactly as
described in textbooks. At the deeper substrate level, however, the interaction causes
some ELs to decouple from the tight CDI4-bound structures through Divergence.

These released ELs form looser configurations: coherent wavefronts appear as waves,
tightly bundled packets appear as photons (light), and randomly divergent ELs manifest as
heat or thermal radiation. Stray ELs that lose almost all binding integrity drift away as
weakly coordinated or free Energy-Lines. From the 3D observer’s viewpoint this often looks
like “lost energy” or dissipation, but in ELT energy is fully conserved — it has simply moved
from tightly organized matter bundles into less-organized, freer EL configurations. This
mechanism provides a unified substrate explanation for emission, absorption, and
propagation of all electromagnetic and thermal radiation without introducing new
fundamental entities.

13.18 Big Bang Theory

Energy-Line Theory does not depend on any specific account of how the Energy-Line
Package first formed, but one plausible scenario consistent with its principles is the
following.

The broader 4D environment contains vast, non-coherent pools of energy — diffuse oceans
of energy points without organized direction. These pools are subject to large-scale
pressures and currents. Over immense scales, these forces can generate enormous waves.
When a wave crest becomes critically overloaded, a flare-like expulsion occurs, hurling out
a Package of Energy-Lines carrying the full energy budget of what will become an entire
universe.

At the moment of its inception, irrespective of its origin’s source, the EL Package already
spans a vast population of Energy-Lines distributed across what will become universe-
scale distances in the emerging 3D projection. All energy of the future universe is present
from the outset; there is no need for subsequent creation or rapid inflation. However, the
initial distribution lacks organized coherence. In the earliest phases after initiation, internal
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CDI4 dynamics dominate. Convergence rapidly organizes the initially near-random Energy-
Points into hierarchical structures, first forming pre-particles, then atoms, molecules,
stars, and eventually galaxies.

Once galactic-scale bundles achieve coherence, the net relative directions between these
large bundles become the controlling factor. As neighboring galactic bundles diverge in the
fourth dimension, the physical 4D volume occupied by the entire Package actually
enlarges. From the three-dimensional perspective this appears as the expansion of space
itself. At sufficiently large scales, galaxy-level divergence can slightly outpace the
stabilizing inward pressure of 4DSQ, producing a net cosmic expansion that is fully
emergent from the same geometric rules that govern motion and structure at all scales.
Because divergence and convergence are statistical processes, different regions may
evolve differently — some net diverging, others net converging — without violating the
overall substrate dynamics or current observational constraints.

The key distinction from conventional Big Bang models is that ELT requires no post-origin
phase of superluminal expansion or inflation. In ELT the Package begins already extended
across cosmic scales, with all energy present from the start. Any subsequent apparent
expansion of 3D space arises naturally from statistical divergence among galactic bundles
in 4D, without needing to exceed the geometric speed limit imposed by forward-biased
directional change.

13.19 Dark Energy

Energy-Line Theory does not introduce dark energy as a separate substance or force.
Instead, dark energy is the large-scale observational consequence of the same 4DSQ-
occlusion-CDI dynamics already defined in the framework. At small and intermediate
scales, occlusion produces localized pressure imbalances (gravity). At cosmological
scales, sparse distribution reduces global occlusion, allowing residual 4DSQ to induce a
persistent divergence tendency

13.20 Cosmological Expansion

Expansion is a geometric consequence of the EL package widening in the fourth dimension
under insufficient global confinement by 4DSQ.

Once galactic-scale bundles achieve coherence, the net relative directions between these
large bundles become the controlling factor. As neighboring galactic bundles diverge in the
fourth dimension, the physical 4D volume occupied by the entire Package enlarges. From
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the three-dimensional perspective this appears as the expansion of space itself (metric
expansion and recession of galaxies).

At sufficiently large scales, galaxy-level divergence can outpace the stabilizing inward
pressure of 4DSQ in certain regions. Each galaxy retains strong internal angular occlusion
(its own Energy-Lines shielding one another from 4DSQ), which makes the bundle stiff,
coherent, and resistant to compression. However, in vast low-density regions (voids), the
sparse distribution of galactic-scale bundles provides very low mutual angular occlusion
between bundles. This leaves the external 4DSQ acting almost symmetrically on each
galaxy, with insufficient collective “grip” to maintain tight confinement of the entire EL
Package. The result is a slow widening of the entire EL Package into previously unoccupied
4D territory.

¢ Local perspective: Large coordinated bundles (galaxies) retain strong internal angular
occlusion and resist compression.

¢ Global perspective: In vast low-density regions (voids), very low mutual angular
occlusion between galactic bundles prevents sufficient collective shielding to enforce full-
package confinement by the surrounding 4DSQ.

The specific rate of local expansion can vary depending on the diverging angles and
collective inertial orientations of galaxy bundles. Galaxies or clusters that are converging in
3D space can continue to approach each other via galaxy-to-galaxy angular occlusion and
CDI, making the overall expansion appear somewhat inhomogeneous or “random” at
intermediate scales while the large-scale metric expansion proceeds.

This mechanism is the global-scale counterpart to the extreme internal angular occlusion
that produces event horizons inside black holes (see 13.21): the same 4DSQ + angular
occlusion + CDI machinery operating at opposite extremes of density.

Distinguishing Expansion from Dark Energy ¢ Cosmological expansion = geometric 4D
widening of the EL package ¢ Dark energy = observational interpretation of the resulting
acceleration

Relationship to Dark Matter At intermediate scales, diffuse, weakly coordinated EL
structures still produce partial occlusion, yielding gravitational-like effects without
luminous matter (ELT’s account of dark-matter phenomena). Thus the same framework
covers: strong occlusion > gravity; distributed occlusion > dark matter; insufficient global
confinement > expansion/dark energy.

Comparison to Entropic, Holographic, and Emergent Approaches ELT reaches
conclusions parallel to entropic gravity (Verlinde) and holographic principles ('t Hooft,
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Susskind). In those frameworks, gravity and late-time acceleration emerge from statistical
tendencies of information on holographic screens. ELT supplies a concrete mechanical
substrate underneath: directional Energy-Line bundles, isotropic 4DSQ pressure, and
explicit angular occlusion statistics. The “entropic drive” toward larger configurations is
realized directly through CDI divergence in the regime where occlusion is negligible causing
weak global confinement. ELT therefore offers a pre-geometric, pre-holographic layer
whose occlusion dynamics naturally reproduce the emergent behavior described by
holographic and thermodynamic formulations.

Section Summary ELT demonstrates that gravitational structure and the large-scale
evolution of the universe emerge from one unified substrate. Cosmological expansion and
dark energy are the inevitable large-scale expression of the same principles that govern
particles and galaxies.

13.21 Black Holes and Event Horizons

In ELT, a black hole forms when a coordinated Energy-Line bundle reaches extreme angular
occlusion due to very high local coordination density. The bundle blocks nearly all
surrounding 4DSQ from penetrating its interior, creating an enormous net inward pressure
imbalance. From the three-dimensional perspective this appears as the extremely strong
gravitational field of a black hole.

The event horizon is the surface at which occlusion becomes so complete that directional
changes inside the bundle no longer produce observable displacements in subsequent
Universe Instances for external observers. It is a geometric limit on how interior Energy-
Lines can influence the instantiation of future three-dimensional states outside the highly
occluded region.

Note on the event horizon versus interior in ELT In general relativity the event horizon
marks a sharp causal boundary separating the exterior from an interior region with
fundamentally different causal structure. In ELT, by contrast, there is no such sharp
physical discontinuity in the substrate. The extreme angular occlusion that defines the
horizon operates uniformly throughout the entire highly coordinated Energy-Line bundle.
The distinction between “at the horizon” and “inside” the horizon is therefore largely an
artifact of the external three-dimensional observational perspective: directional changes
inside the bundle simply cease to produce observable displacements for distant
observers. The underlying 4D geometry and CDI4 + 4DSQ dynamics remain the same on
both sides of the nominal horizon.

Inside the horizon the usual three-dimensional spatial description breaks down because
instantiation is dominated by near-total occlusion. The region is better understood as a
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domain of maximal 4D coordination. As in all of ELT, each Universe Instance remains
immutable once it has been instantiated; the past configuration of Energy-Lines is
permanently recorded in their fixed four-dimensional trajectories.

The entire black-hole bundle continues to accelerate coherently under any external 4DSQ
imbalance, just as a planet falls intact. Extreme local density produces huge gradients near
the horizon, but the internal CDI coordination of the bundle as a whole remains very strong.

This extreme internal angular occlusion regime is the local-scale counterpart to the low
mutual angular occlusion that drives cosmological expansion of the entire EL Package in
voids (see 13.20).

This picture follows directly from the same 4DSQ + angular occlusion + CDI mechanisms
that govern ordinary gravity, dark-matter-like effects, and cosmological expansion. No new
fields or mechanisms are introduced.

14 Contextual References and Conceptual Overlaps

Section 14 does not present the following references as source material from which
Energy-Line Theory (ELT) was derived. ELT was developed independently through a bottom-
up conceptual framework focused on fourth-dimensional geometric instantiation, Energy-
Lines, and Energy-Point dynamics prior to detailed literature comparison. The references
included here are provided to identify existing research programs, philosophical
frameworks, and physical theories that explore partially overlapping questions, themes, or
conceptual territory. They are intended to help situate ELT within broader scientific and
philosophical discourse, not to imply equivalence, derivation, or direct theoretical
dependence.
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