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Spacetime may not be the stage on which physics unfolds, 
but a phase that emerges from a deeper substrate. 

 
Abstract 
This position paper presents the Quantum-Condensation Interpretation of Emergent 
Spacetime as an interpretive framework for discussing the possible relationship between a 
fundamental non-spatiotemporal substrate and the observed world of finite-c spacetime, 
quantum fields, matter, and entanglement. The framework begins from the proposition that 
spacetime is not fundamental but emerges through a transition described here as substrate 
condensation into spacetime. In this view, the familiar relativistic universe is interpreted as a 
condensed and therefore limited phase of a deeper substrate that is not itself naturally 
described in terms of geometry, distance, duration, or signal propagation speed. The speed of 
light is therefore treated not as the deepest parameter of reality, but as a defining property of 
the condensed spacetime regime. 
 
Within this interpretive framework, physical structure is organized as a hierarchy of emergence. 
A pregeometric substrate gives rise to a spacetime phase characterized by geometric structure 
and finite causal propagation. Within this regime, stable quantum fields and particle identities 
become possible, while quantum entanglement may be interpreted as reflecting relations that 
originate at a level deeper than spacetime separation itself. 
 
The aim of this paper is not to claim a finished theory of fundamental physics. Rather, it is to 
establish a disciplined conceptual vocabulary, identify the core postulates of the framework, 
relate them to broader discussions of emergent spacetime, and show how such a framework 
may help structure future discussion of quantum states, matter formation, and nonlocal 
quantum correlations. 
 
1. Introduction: Why a New Interpretive Framework Is Needed 
Modern physics is extraordinarily successful in describing the behavior of matter, radiation, and 
spacetime once the stage of the universe is already in place. Quantum field theory provides the 
language of particles, excitations, and interactions, while general relativity provides the 
language of curved spacetime, gravitation, and causal structure. Yet both theories begin from 
assumptions that leave a deeper question open. They describe reality within a framework in 
which spacetime already exists. The question addressed in this paper is what conceptual 



language becomes available if one asks whether spacetime itself is emergent rather than 
fundamental. 
 
The motivation for this paper is therefore not dissatisfaction with established physics in its 
domain of success. Rather, it is the recognition that several unresolved conceptual tensions 
point toward the possibility that spacetime may be a derived structure. Quantum entanglement 
appears to connect systems in ways that resist a purely local spacetime reading. The existence 
of relativistic limits suggests that finite propagation speed may characterize a particular regime 
rather than ultimate reality. The transition from energy-dominated descriptions of the early 
universe to stable particles and matter structures suggests that matter formation may itself 
belong to a later stage of organization rather than to the deepest layer of reality. 
 
The framework proposed here does not attempt to replace existing theories. Its purpose is 
more modest and, at the same time, more foundational: to define a coherent interpretive 
space in which one may speak about a non-spatiotemporal substrate, the condensation of that 
substrate into spacetime, and the subsequent appearance of matter, quantum states, and 
entanglement inside that condensed regime. In that sense, this paper is intended as a reference 
document for future discussion rather than as a closed system. 
 
The idea that spacetime may be emergent rather than fundamental has appeared in several 
areas of contemporary theoretical physics. Approaches ranging from holographic duality and 
the AdS/CFT correspondence to quantum-information-inspired models of spacetime structure 
and entanglement-based descriptions of geometry have explored the possibility that spacetime 
and gravitational dynamics may arise from deeper non-geometric degrees of freedom. Related 
lines of thought also appear in research on emergent gravity and tensor-network models of 
spacetime, where geometry is treated as a derived structure rather than a primitive one (for 
example, Maldacena 1999; Van Raamsdonk 2010; Swingle 2012; Verlinde 2011). The 
interpretive framework proposed in this paper does not attempt to compete with or replace 
those mathematical programs. Rather, it seeks to provide a disciplined conceptual vocabulary in 
which questions about pregeometric substrate, spacetime emergence, matter formation, and 
entanglement can be discussed in a coherent and ordered way. In that sense, the framework 
should be understood as complementary to ongoing research into emergent spacetime rather 
than as a finished theoretical alternative. 
 
The conceptual structure of the framework can be summarized as a hierarchy of emergence. 
 

Hierarchy of Emergence in the Quantum-Condensation Framework 
The interpretive framework proposed in this paper organizes physical 
reality as a sequence of emergent levels. A pregeometric substrate gives 
rise, through a transition described here as substrate condensation into 
spacetime, to a spacetime phase characterized by geometric structure and 
finite causal propagation. Within this condensed spacetime regime, stable 
quantum fields and particle identities become possible. Quantum 
entanglement may then be interpreted as a phenomenon in which 
relations originating at the substrate level continue to manifest within the 
emergent spacetime phase, even though spacetime itself imposes locality 



and finite-speed causal structure. 

 

 
 
Conceptual architecture of the Quantum-Condensation Interpretation of Emergent Spacetime 
A pregeometric substrate not described by spacetime undergoes a transition interpreted as 
substrate condensation into spacetime, producing a stable geometric regime characterized by 



finite-c causal structure. Within this emergent spacetime phase, quantum fields and matter 
states appear as structured excitations. The diagram illustrates the hierarchy of emergence 
outlined in the preceding box, in which spacetime arises from a deeper substrate and matter 
formation occurs within the condensed spacetime regime. 
 
2. The Core Intuition of the Framework 
The central intuition of the Quantum-Condensation Interpretation of Emergent Spacetime is 
that the observed universe may be only one phase of a deeper reality. The everyday physical 
world is tangible, measurable, and structured by finite propagation speed, causal order, and 
geometry. Yet one may ask whether those features belong to reality as such or only to one 
emergent phase of it. In this framework, the observable universe is interpreted as a condensed 
spacetime regime, while beneath it there is posited a pregeometric substrate that is not 
naturally described using the concepts of space, time, motion, or matter. 
 
The word condensation is used here in an interpretive sense. It suggests a transition from a 
more diffuse, less directly tangible, less geometrically organized condition to a stable and 
structured phase in which spacetime becomes physically meaningful. The term is not meant to 
imply that the substrate is literally a condensed-matter system in the ordinary sense. Instead, it 
captures the intuition that what appears to us as a stable spacetime world may be the result of 
a phase-like organization event in which causal order, geometry, and finite signal speed emerge 
together. 
 
This intuition produces an immediate reordering of familiar concepts. In ordinary discourse, 
matter appears primary: particles occupy spacetime, interact, and produce phenomena. In the 
present framework, matter is not primary. Spacetime itself must first emerge as a regime in 
which localization, persistence, and field excitations become meaningful. Matter then appears 
as a secondary emergence inside the condensed phase. Entanglement, correspondingly, may be 
understood not merely as an anomaly of particles already situated in spacetime, but as a 
possible trace of deeper relations inherited from the substrate level. 
 
3. Terminology: The Pregeometric Substrate and the Emergent Spacetime Phase 
Any serious discussion of a framework of this kind depends on disciplined terminology. If 
imprecise terms are used, the discussion quickly collapses into confusion with older ether 
theories, ordinary quantum vacuum language, or condensed-matter analogies that are helpful 
only up to a point. For that reason, the first crucial term in this paper is pregeometric substrate. 
This phrase is intended to designate the hypothesized fundamental domain that underlies 
spacetime without itself being spatial or temporal. It is called a substrate because it is taken to 
be the deeper level from which the observable regime emerges. It is called pregeometric 
because geometry, distance, and metric structure are not yet assumed to exist there. 
 
The second core term is emergent spacetime phase. This refers to the physical regime that 
contains geometry, causal structure, relativistic limitations, quantum fields, and the possibility 
of matter. In this phase, the known language of physics becomes applicable. Once the world 
has entered the spacetime phase, meaningful notions of location, duration, speed, propagation, 
and field excitation become available. This is therefore the domain in which general relativity, 
quantum field theory, and conventional particle concepts are effective. 



 
The phrase substrate condensation into spacetime names the transition between these two 
domains. This expression is intentionally directional. It implies that the emergence of spacetime 
is not an arbitrary reinterpretation of already existing space, but the appearance of an 
organized geometric regime out of a level that is not yet geometrical at all. The phrase also 
avoids the misleading expression “uncondensed matter,” because matter is here taken to 
belong to the emergent regime, not the substrate. Likewise, the framework avoids speaking of 
“speed” in the substrate in any literal sense, because speed presupposes distance and time. 
Where the older language might have spoken of infinite propagation, the more disciplined 
language of the present paper would speak of global informational accessibility, nonlocal 
adjacency, or pre-spatiotemporal coordination. 
 
4. Foundational Postulates of the Interpretive Framework 
The first postulate of the framework is that physical reality includes a fundamental level that is 
not intrinsically spatiotemporal. This substrate is not a hidden region inside space, nor a 
vacuum in the ordinary field-theoretic sense, nor a cloud of ordinary particles too small to 
detect. It is instead a more primitive domain from which the possibility of spacetime itself 
eventually arises. The importance of this postulate lies in its refusal to treat geometry as 
unquestionable. If geometry is emergent, then many features we take to be basic may actually 
be phase-dependent. 
 
The second postulate is that spacetime emerges through a transition that may be interpreted 
as substrate condensation into spacetime. This does not yet specify the mathematics of the 
transition, nor does it identify the microstructure of the substrate. What it does assert is that 
spacetime is not eternal in conceptual priority. It is a derived condition. The word condensation 
indicates the appearance of stable structure, finite relations, and effective macroscopic order. 
 
The third postulate is that causal order and the invariant speed limit belong to the emergent 
phase rather than the substrate. In this view, the speed of light is a defining characteristic of 
condensed spacetime, not necessarily the deepest feature of all reality. Once spacetime 
appears, causal structure becomes meaningful and finite-c physics governs events. Before that 
condensation, the very language of velocity is misplaced. 
 
The fourth postulate is that matter and radiation emerge only after spacetime has formed. 
Matter is therefore interpreted as a secondary emergence. Stable particles, fields, and 
observable energy distributions are not the raw material out of which spacetime is built in any 
ordinary sense; rather, they are structures or excitations that become possible inside the 
geometric phase. 
 
The fifth postulate is that existing physical laws are effective descriptions of the condensed 
phase. This does not diminish their power. On the contrary, it explains their success within their 
domain. General relativity and quantum field theory can remain correct as regime-specific 
descriptions while still leaving open the possibility that a deeper substrate underlies them. 
 



5. The Meaning of “Quantum Condensation” in This Framework 
The phrase quantum condensation must be used carefully. In established physics, it already has 
strong associations with condensed matter, Bose-Einstein condensation, superconductivity, and 
related many-body phenomena. In this framework, however, the phrase is not introduced to 
compete with those established uses. It is used as an interpretive bridge. It highlights the idea 
that the observed spacetime world may be understood as a stabilized phase of a deeper 
quantum substrate, in the same broad sense that ordered macroscopic properties can emerge 
from more primitive degrees of freedom. 
 
What the term contributes is a picture of transition and organization. It suggests that the 
observable world is not simply “there,” complete from the beginning, but is the result of a 
phase-defining event or process in which previously undefined or non-geometric relations 
become geometric, finite, and physically tangible. The interpretive power of the term lies in this 
ordering function. It organizes questions of spacetime, matter, and entanglement around a 
single directional picture. 
 
At the same time, the term must be used with restraint. It should not be allowed to imply that 
the substrate is literally a conventional quantum fluid or that the paper is claiming a worked-
out microscopic condensate model. The strength of the phrase lies in disciplined 
suggestiveness, not premature technical closure. Used in that way, it provides a useful 
conceptual center for the framework. 
 
6. The Emergence of Finite-c Spacetime 
A major implication of the framework is that finite propagation speed is interpreted as an 
emergent feature. In ordinary relativistic physics, the invariant speed c is one of the defining 
constants of the universe. In the present interpretive framework, c remains fully real and fully 
binding within the emergent spacetime phase, but it is not necessarily taken as fundamental in 
the absolute ontological sense. Instead, it is treated as a property that comes into existence 
with the condensation of spacetime itself. 
 
This shift has several conceptual consequences. First, it explains why relativity governs the 
observable world while still leaving open the possibility of a more primitive level that is not 
structured by light cones. Second, it clarifies why one should be cautious about speaking of 
“infinite speed” in the substrate. If there is no distance and no time in the substrate, then there 
is no literal speed there either. The right conclusion is not that something moves infinitely fast 
in the substrate, but that substrate-level relations may be globally available in a way that 
spacetime later restricts. Third, it suggests that the passage from substrate to spacetime is 
simultaneously the passage from unconstrained or nonlocal accessibility to causal limitation. 
 
In this sense, the emergence of spacetime is not just the appearance of geometry. It is also the 
appearance of separation, delay, locality, and finite transmission. The condensed phase is 
therefore both a gain and a limitation: it provides the stable framework in which matter and 
observers can exist, but it also imposes causal constraints that may not characterize the 
substrate from which it arose. 
 
7. Finite-c as a Phase Property of Spacetime 



One of the most illuminating ways to understand the conceptual role of the speed of light in 
modern physics is to ask a counterfactual question: what would the physical world look like if 
the propagation of information were not limited by a finite speed? In the present framework, 
this thought experiment serves an important interpretive function. It clarifies why the invariant 
speed 𝑐should be viewed not as an eternal property of reality, but as a defining characteristic of 
the condensed spacetime phase. 
 
In relativistic physics the speed of light occupies a privileged position. It defines the structure of 
causal relations, determines the geometry of spacetime intervals, and governs the 
transformation laws between observers in motion. However, these features arise only because 
spacetime possesses a finite invariant speed. If one imagines a universe in which information 
could propagate with infinite velocity, the conceptual foundations of relativity would 
immediately collapse. 
 
The first consequence would be the disappearance of the relativity of simultaneity. In Einstein’s 
theory, events that are simultaneous in one reference frame may not be simultaneous in 
another, precisely because signals propagate at a finite speed. If information could travel 
instantaneously, all observers would agree on a single universal time. Simultaneity would 
become absolute, and the temporal structure of the universe would resemble the classical 
picture associated with Newtonian mechanics. 
 
The second consequence would be the disappearance of relativistic time dilation and length 
contraction. These effects arise from the requirement that all observers measure the same 
finite speed of light. Without that constraint, the Lorentz transformations that govern 
relativistic spacetime would reduce to the older Galilean transformations of classical 
mechanics. Space and time would again become independent entities rather than aspects of a 
unified spacetime structure. 
 
The third consequence concerns gravity itself. In general relativity, gravitation is not described 
as a force acting within space but as the curvature of spacetime produced by energy and mass. 
The field equations of the theory explicitly contain the speed of light as the parameter that 
couples matter to spacetime geometry. If the speed of light were infinite, this coupling would 
effectively vanish. The curvature interpretation of gravity would disappear, and gravitational 
interaction would revert to the instantaneous action-at-a-distance familiar from Newtonian 
theory. 
 
In such a universe, spacetime would no longer possess the rich geometric structure that 
characterizes Einstein’s theory. The light-cone structure that defines causal influence would 
vanish. Gravitational waves would not exist, and the concept of spacetime curvature would lose 
its physical meaning. Gravity would again appear as a force acting through a potential field in a 
flat background space. 
 
This thought experiment is instructive because it shows that many of the most distinctive 
features of modern physics depend critically on the existence of a finite signal speed. Relativity, 
curved spacetime, gravitational radiation, and the causal ordering of events all arise from that 
single structural constraint. 



 
Within the Quantum-Condensation Interpretation of Emergent Spacetime, this observation 
acquires a new significance. If the invariant speed 𝑐defines the structure of the spacetime 
phase, then it is natural to interpret that speed as a phase property rather than as a primitive 
feature of the deepest layer of reality. In other words, the condensation of the pregeometric 
substrate into spacetime may simultaneously generate both geometric structure and the finite 
causal speed that governs it. 
 
Before condensation, the substrate is not assumed to possess distances, durations, or 
propagation velocities in the ordinary sense. It is therefore misleading to speak of “infinite 
speed” in the substrate. The more precise statement is that the substrate may allow relations 
that are not constrained by spacetime separation. When spacetime condenses, those relations 
become organized into a regime in which causal influence is restricted by the invariant speed c, 
which defines the causal structure of the spacetime phase. 
 
Seen in this light, the emergence of spacetime is also the emergence of limitation. The 
condensed phase introduces locality, delay, and finite propagation. These limitations make 
stable matter, observers, and causal processes possible. At the same time, they restrict the 
kinds of relations that can manifest within spacetime itself. The finite speed of light therefore 
marks the boundary between the deeper substrate and the organized geometric phase in which 
physical phenomena unfold. 
 
The discussion above reveals a deeper structural relationship among three features of modern 
physics: finite signal speed, spacetime geometry, and quantum entanglement. Finite 
propagation speed gives rise to the relativistic structure of spacetime and the causal limitations 
that govern events within it. Those limitations introduce locality, separation, and delay into the 
physical world. Yet quantum entanglement demonstrates that some correlations between 
systems do not appear to be fully constrained by those spacetime separations. Within the 
interpretive framework proposed here, this apparent tension becomes intelligible. The 
condensation of the pregeometric substrate into spacetime simultaneously introduces both 
geometry and the finite speed limit that structures causal relations. Entanglement, in turn, may 
be understood as a phenomenon in which deeper relations originating in the substrate 
continue to manifest within the condensed spacetime phase, even though the phase itself 
restricts the ways in which those relations can appear. In this sense, the coexistence of 
relativistic locality and quantum entanglement may be viewed not as a contradiction, but as 
evidence that the emergent spacetime regime remains partially transparent to the deeper level 
from which it arose. 
 
The relationship between finite signal speed, spacetime locality, and quantum entanglement 
can be viewed as forming a conceptual triangle within the present interpretive framework. 
Finite signal speed 𝑐defines the causal structure of the condensed spacetime phase and gives 
rise to locality, separation, and delay between physical systems. Yet quantum entanglement 
demonstrates correlations that appear not to be fully constrained by those spacetime 
separations. Within the Quantum-Condensation Interpretation of Emergent Spacetime, this 
coexistence becomes intelligible. The condensation of the pregeometric substrate introduces 
both spacetime geometry and the finite speed that structures causal relations. Entanglement 



may then be interpreted as a phenomenon in which deeper relations originating in the 
substrate continue to manifest within the condensed spacetime phase, even though the phase 
itself restricts the ways in which those relations can appear. 
 
8. Matter Formation as Secondary Emergence 
If spacetime condensation establishes the geometric and causal framework of the universe, the 
next question naturally concerns what kinds of stable physical structures can arise within that 
framework. In particular, the appearance of matter must be understood as occurring inside an 
already established spacetime regime. 
 
One of the most important clarifications offered by this framework is the separation between 
the emergence of spacetime and the formation of matter. These two questions are often 
blurred together in speculative discussion, but they need not be identical. If spacetime is 
emergent, then the appearance of stable particles and fields should be treated as taking place 
within an already condensed spacetime regime. Matter is therefore secondary with respect to 
spacetime, even if both ultimately depend on the same substrate. 
 
This ordering is especially relevant to earlier discussions of “quantum matter” and energy-to-
matter transition. In the language of this framework, one should avoid treating “quantum 
matter” as if it were ordinary matter in an earlier stage. A better expression would be that the 
pregeometric substrate gives rise first to a spacetime phase, inside which structured quantum 
states can stabilize into the kinds of field excitations and particle identities recognized by 
modern physics. Matter formation, including the emergence of stable particle species, becomes 
intelligible as the development of a structured population of excitations in a newly available 
geometric and causal environment. 
 
This is where the question of the electron becomes particularly significant. In a standard 
physical description, the electron is a fundamental excitation associated with a field and 
described by stable quantum numbers. In the interpretive framework of this paper, one may 
ask a prior conceptual question: under what conditions does a stable object such as an electron 
become a meaningful entity at all? The answer suggested here is that the electron should not 
be imagined as emerging directly from a spaceless “substance” in anything like a naive material 
sense. Rather, the electron becomes meaningful only after condensation has produced a 
regime in which field structure, localization, persistence, charge, mass, and interaction have 
coherent physical meaning. The framework therefore relocates the problem of electron 
formation from “how matter came out of nothing” to “how stable particle identity became 
possible within the condensed spacetime regime.” 
 
This does not solve the physics of the electron. It does, however, place the question in a more 
orderly conceptual sequence and opens room for further discussion of whether particle identity 
may itself reflect deeper symmetry-breaking, mode-selection, or pattern-stabilization processes 
inside emergent spacetime. 
 
Once stable particle systems exist within the spacetime phase, the question of how those 
systems can remain correlated across spacetime separation becomes unavoidable. 
 



9. Entanglement as a Trace of the Substrate 
Quantum entanglement becomes particularly significant in light of the relationship just 
described between finite causal structure and deeper substrate relations. Entangled systems 
behave in ways that resist a purely classical reading of separation. Even though quantum theory 
forbids superluminal signaling, the correlation structure of entangled systems suggests that a 
purely spacetime-local description may not exhaust the underlying relations among quantum 
systems. Within the present framework, entanglement may be interpreted as a trace or 
remnant of substrate-level connectedness that persists after condensation into spacetime. 
 
This interpretation does not claim that entanglement provides direct proof of a pregeometric 
substrate. Nor does it deny the validity of the standard formalism of quantum mechanics. What 
it offers is a way of understanding why entangled systems can remain deeply linked even when 
the emergent spacetime phase presents them as separated. If the substrate contains forms of 
adjacency or coordination that are not reducible to metric separation, then entanglement may 
reflect relations that are more primitive than spatial distance. 
 
Under this reading, the mystery of entanglement is softened, though not eliminated. The puzzle 
is no longer why two spacetime-separated systems somehow behave as if they were one. The 
puzzle becomes why a deeper connectedness, inherited from the substrate, presents itself 
inside condensed spacetime only in the restricted and highly structured form described by 
quantum theory. The interpretive gain is substantial. Entanglement stops looking like an 
isolated anomaly and begins to look like evidence that the emergent spacetime phase remains 
partially transparent to a deeper level of organization. 
 
10. Relation to Earlier Discussions of Quantum States and Energy-to-Matter Transition 
The present framework is not separate from earlier discussions of quantum states and energy-
to-matter transition. It is better understood as an attempt to provide those discussions with a 
more ordered conceptual architecture. Earlier formulations often approached the problem 
from the side of matter formation itself, asking how stable physical entities emerge from a 
more primitive quantum condition. The current framework proposes that this question should 
be nested inside a larger one: before stable matter can appear, there must already exist a 
regime in which localization, field excitation, and causal persistence have meaning. 
 
In this way, the framework introduces a hierarchy. At the deepest level stands the pregeometric 
substrate. The first major transition is substrate condensation into spacetime. Only after this 
transition does the domain of effective physics arise in which quantum states, field excitations, 
and matter identities can be coherently discussed. Matter formation is therefore not displaced 
but repositioned. The earlier intuition that there is a transition from a less tangible quantum 
condition to stable matter is retained, but it is now embedded in a broader account of 
spacetime emergence. 
 
This also means that some of the earlier vocabulary should be refined. Expressions such as 
“quantum matter” are likely too ambiguous because they risk implying that ordinary matter 
already exists at the substrate level. A clearer distinction is to speak of substrate-level degrees 
of organization on the one hand and spacetime-phase quantum states on the other. This 



refinement allows the earlier ideas to survive while becoming more resistant to 
misunderstanding. 
 
11. Scope and Purpose of the Framework 
This framework proposes a conceptual ordering of physical emergence. It suggests that 
spacetime may arise from a deeper pregeometric substrate through a transition described here 
as substrate condensation into spacetime. Within the resulting spacetime phase, causal 
structure, finite signal speed, quantum fields, and stable matter become meaningful. Matter 
formation is therefore treated as a secondary emergence, and quantum entanglement may be 
interpreted as a possible trace of relations that originate at a deeper level than spacetime 
separation alone. 
 
At the same time, the framework does not claim to provide a complete theory of fundamental 
physics. It does not specify the mathematical structure of the substrate, derive the standard 
model of particle physics, or offer a finished theory of quantum gravity. Nor does it claim that 
entanglement has been physically explained in a final sense. 
 
The purpose of the framework is interpretive. It aims to provide a disciplined conceptual 
vocabulary and a clear hierarchy of emergence that may help organize future discussion of 
spacetime emergence, matter formation, and quantum correlations. 
 
12. Directions for Future Research 
Although interpretive, the framework is not empty. It points toward several productive lines of 
future work. One line concerns terminology and conceptual hygiene: further refinement of the 
language needed to discuss substrate-level organization without importing spacetime 
assumptions. A second concerns the structure of emergence itself: whether the transition to 
spacetime should be thought of as symmetry-breaking, phase selection, mode stabilization, or 
something else entirely. A third concerns matter formation: whether stable particles can be 
interpreted as emergent pattern classes inside the condensed regime rather than as primitive 
givens. A fourth concerns entanglement: whether substrate-level connectedness can be 
formulated in a way that preserves the no-signaling structure of quantum theory while still 
explaining why purely local pictures feel incomplete. 
 
A particularly important next step is to connect the interpretive framework to more explicit 
questions about the electron and other stable particles. If electrons are not to be treated as 
merely “appearing” by conceptual fiat, one must ask what features of the emergent spacetime 
phase make stable particle identity possible. That inquiry may eventually require engagement 
with symmetry, field structure, vacuum organization, and phase-dependent stabilization. Even 
if no final answer is yet available, the framework provides a clean place from which to ask the 
question. 
 
A second important direction is the development of diagrams and structured reference 
material. Because the framework is intended to support continuing discussion, visual 
architecture matters. Clear diagrams can prevent confusion and help distinguish the substrate, 
the condensation transition, the emergent phase, matter formation, and entanglement-related 
persistence of deeper connectedness. 



 
13. Conclusion 
This paper has presented the Quantum-Condensation Interpretation of Emergent Spacetime as 
an interpretive framework for discussing a layered view of physical reality in which spacetime is 
emergent rather than fundamental. At the deepest level lies a pregeometric substrate not 
naturally described in terms of geometry, distance, or duration. Through substrate 
condensation into spacetime, a condensed regime appears in which causal order, finite signal 
speed, quantum fields, and matter become physically meaningful. Matter formation is 
therefore understood as a secondary emergence within the spacetime phase, while 
entanglement is interpreted as a possible sign that some physical relations remain rooted in a 
deeper level than spacetime separation alone. 
 
In this sense, the framework proposes a simple ordering of emergence: substrate first, 
spacetime second, matter third, and entanglement as a possible indication that relations 
originating at the substrate level continue to influence the structure of the emergent spacetime 
world. 
 
The framework does not yet constitute a full theory, and it should not be presented as one. Its 
value lies elsewhere. It provides a disciplined language for asking foundational questions 
without collapsing them into imprecise metaphors. It organizes earlier discussions of quantum 
states, energy-to-matter transition, and particle formation into a more coherent hierarchy. It 
also offers a promising interpretive setting in which entanglement can be viewed not as an 
isolated strangeness, but as a clue that the observable universe may still carry traces of a more 
primitive order. For future work, the framework can serve as a reference point. It can guide 
further discussion of electron formation, stable particle identity, entanglement, and the 
meaning of emergence itself. If later work succeeds in supplying mathematics, dynamics, or 
testable implications, the framework may eventually grow into something stronger. For now, its 
proper role is clear: it serves as a conceptual map for further inquiry. 


