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Abstract

This paper presents a conceptual interpretation of entropy within the Hypostatic
framework. The central proposal is that non-zero operational potential gradients generate
unavoidable propagation across an event network, producing statistical dispersion of
realizable trajectories through configuration space. As the number of accessible
configurations increases, entropy growth is described by the standard Boltzmann relation
S = k B 1n Q. In this view, thermodynamic behavior is interpreted as a statistical
consequence of propagation dynamics rather than as an independent foundational
principle. The analysis remains intentionally conservative: no modification of established
thermodynamic theory is proposed, and no claim of formal derivation is made. The paper
aims only to outline a conceptual bridge between operational dynamics, statistical
dispersion, entropy growth, and the thermodynamic arrow of time.

1. Introduction

Thermodynamic behavior is one of the most universal features of physical systems. Across
scales ranging from microscopic particle interactions to cosmological structure formation,
physical systems exhibit statistical tendencies toward dispersion and increasing entropy.
Within conventional statistical mechanics this behavior is described through the growth of
accessible configuration space and quantified by the Boltzmann relation

S=k BInQ

where S is entropy and Q denotes the number of accessible microstates.

The origin of this statistical tendency, however, is typically treated as a fundamental
empirical property of dynamical systems rather than as a consequence of a deeper
structural principle. The Hypostatic framework proposes that thermodynamic behavior
emerges naturally from a more primitive dynamical condition: the unavoidable propagation
of operational states driven by non-zero operational potential gradients.

In the Hypostatic ontology, physical evolution is described in terms of events propagating
through an interaction network. The dynamics of this network are governed by the
operational potential parameter Eop, a local operational state parameter governing the
capacity of the event network to instantiate physical structure.

AEop =0

where no gradients exist across the event structure. Within the framework, perfect
operational equilibrium (AEop = 0) is treated as statistically unstable when all degrees of
freedom are considered simultaneously.

AEop #0
generates mandatory dynamics within the event network. These gradients force



propagation processes which distribute interactions across accessible configurations of the
system.

Propagation in the Hypostatic framework is characterized by the operational relation

V=A/T

where A represents a characteristic relocation length and 1 denotes realization time.
Through repeated propagation events, trajectories disperse across the configuration space
of possible system states. This dispersion increases the number of accessible
configurations Q, producing the statistical growth of entropy described in thermodynamics.

The resulting conceptual bridge can therefore be summarized as

AEop #0

— mandatory propagation
— trajectory dispersion

— Qincrease

— entropy growth

— thermodynamic behavior

(In equalization-dominated regimes, this progression statistically favors monotonic entropy
increase.)

Within this interpretation, entropy is not introduced as an independent fundamental
principle but instead appears as a statistical consequence of unavoidable operational
dynamics. If motion and interaction cannot cease, then dispersion across configuration
space becomes inevitable, and thermodynamic behavior follows naturally from the
statistical structure of the evolving event network.

The purpose of this paper is to outline this thermodynamic bridge within the Hypostatic
framework. Specifically, the paper will:

» describe the relationship between operational potential gradients and mandatory
dynamics,

* examine how propagation processes generate statistical dispersion in configuration
space,

* connect this dispersion to the standard entropy relation S = k_B In Q,

« and show how thermodynamic behavior emerges as a statistical consequence of
these dynamics.

The analysis remains intentionally conservative. The present work does not attempt to
replace established thermodynamic theory or derive new thermodynamic laws. Instead, it
aims to provide a conceptual interpretation in which thermodynamic behavior arises
naturally from the underlying operational dynamics of the Hypostatic framework.

In this sense, thermodynamics is interpreted not as an independent foundational layer of
physics, but as an emergent statistical property of systems whose operational states are
subject to unavoidable propagation and interaction.

2. Notation and Terminology

This section summarizes the principal quantities and terminology used throughout the
present work. The definitions are provided to ensure consistent interpretation of the
operational quantities introduced within the Hypostatic framework.

Standard physical constants retain their conventional meanings.



Event

A realized interaction occurring within the relational structure of the event network. Events
represent the fundamental operational elements from which physical evolution is
described.

Event Network
The structured set of admissible relational connections through which events propagate.
The evolving configuration of this network defines the operational state of the system.

Operational Potential (Eop)

A local operational state parameter describing the capacity of a region of the event
network to instantiate physical structure. Variations in Eop define operational gradients that
drive propagation and interaction dynamics.

Operational Potential Gradient (AEop)
Spatial or relational variation in operational potential. Non-zero gradients

AEop #0
generate propagation within the event network.

Propagation Velocity (v)

The operational rate at which events transition between configurations. Within the
framework this relation is expressed as

V=A/T

where A denotes a characteristic relocation scale and T represents the realization time
associated with an event transition.

Realization Time (1)
The characteristic time required for an event transition to occur within the interaction
network.

Configuration Space (Q)
The number of distinguishable configurations accessible to a system consistent with its
macroscopic state.

Entropy (S)

The statistical measure of accessible configurations, defined by the Boltzmann relation
S=k BInQ

where k_B denotes the Boltzmann constant.

Interaction Density

The concentration of realized propagation events within a region of the event network.
Interaction density influences realization dynamics and may modify the effective rate of
propagation.

Interaction density contributes to the local modification of propagation dynamics and is
associated with emergent gravitational behavior within the framework.

3. Event Ontology and Operational States

The Hypostatic framework describes physical evolution in terms of events and their
propagation through an interaction network. In this ontology, the fundamental elements of
physical description are not continuous fields or static objects but realized interactions
occurring within a structured configuration space.

An event corresponds to the realization of an interaction at a particular location within the



network of admissible relations. Events do not exist in isolation; they arise through
propagation processes that connect prior realizations to subsequent ones. The operational
progression of events therefore defines the dynamical structure of physical evolution.

Within this framework the state of a system is characterized by its operational potential,
denoted Eop. This quantity represents the operational state of the event network
governing admissible physical realizations. Spatial or relational variation in operational
potential produces gradients,

AEop

which generate dynamical evolution. Perfect operational equilibrium would correspond to
the condition

AEop =0

in which no gradients exist across the system. Within the Hypostatic framework, such
perfect equilibrium is treated as statistically unstable when all degrees of freedom are
considered simultaneously. This reflects what the framework identifies as the Mandatory
Dynamics Principle. Consequently, non-zero operational gradients,

AEop #0
produce unavoidable propagation across the event network.

Propagation represents the operational transition from one realized event configuration to
another. This transition can be expressed through the relation

V=A/T

where A denotes a characteristic relocation scale associated with the transition and T
represents the realization time required for the event to occur. Through successive
propagation events the network of interactions expands, connecting previously realized
configurations with new admissible states.

The operational state of the system is defined by its Eop distribution across the event
network.

The evolution of this state produces the dynamical history of the event network. As
propagation continues, the number of accessible configurations of the system expands.
The statistical consequences of this expansion form the basis of the thermodynamic
behavior discussed in the following sections.

4. Propagation Dynamics and
Configuration Space Expansion

Within the Hypostatic framework, physical evolution proceeds through the propagation of
events across the interaction network. Propagation represents the operational transition
between realized configurations of the system. Each propagation event connects one
realized state of the network to another, gradually exploring the space of admissible
configurations.

The rate of propagation is described by the operational relation

V=A/T

where A denotes the characteristic relocation scale associated with the transition and 1
represents the realization time required for the event to occur. This relation expresses the
operational progression of the event network as a sequence of realizations distributed
across relational space.



Propagation events alter both local interactions and the set of configurations accessible to
the system. Each realized interaction establishes new relational possibilities while
constraining others. As propagation continues, the event network therefore explores an
expanding region of its admissible configuration space.

This exploration produces a statistical dispersion of trajectories through configuration
space. Individual propagation paths may differ in their local details, but collectively they
distribute realized states across the available configurations of the system. Over time, and
particularly in equalization-dominated regimes, the number of accessible configurations
increases.

This quantity can be represented by

Q

where Q denotes the number of distinguishable configurations compatible with the
macroscopic state of the system. Propagation dynamics therefore generate an increase in
accessible configurations through the dispersion of event trajectories.

The key consequence of this process is that propagation inherently produces statistical
spreading within configuration space. Even when governed by deterministic local relations,
the accumulation of propagation events leads to a broadening distribution of realized
states.

This dispersion is not introduced as an independent principle. Instead, it arises naturally
from the unavoidable propagation of events within the interaction network. If operational
gradients are present and propagation continues, then the system necessarily explores
additional configurations over time.

In this sense, configuration space expansion is a direct statistical consequence of
mandatory propagation dynamics. The growth of accessible configurations forms the basis
for the emergence of thermodynamic behavior, as described in the following section.

This increase is statistical rather than strictly deterministic at the trajectory level, reflecting
the combinatorial structure of accessible configurations.

5. Statistical Dispersion and Entropy

The propagation dynamics described in the previous section lead naturally to statistical
dispersion within configuration space. As events propagate through the interaction
network, successive realizations explore different admissible configurations of the system.
Over time this exploration increases the number of configurations accessible to the
evolving state.

This quantity is represented by

Q

where Q denotes the number of distinguishable configurations compatible with the

macroscopic description of the system. As propagation continues, the dispersion of
trajectories through configuration space generally increases Q, enlarging the set of
accessible realizations.

In statistical mechanics, entropy is defined through the Boltzmann relation
S=k BInQ
where S represents entropy and k_B is the Boltzmann constant. Entropy therefore

measures the logarithm of the number of accessible configurations available to the
system. (Boltzmann, 1877; Planck, 1901)



Within the Hypostatic framework, the increase of Q arises as a statistical consequence of
mandatory propagation dynamics. Because operational potential gradients generate
unavoidable propagation, systems statistically tend to explore larger regions of
configuration space and cannot remain confined to a single configuration. Instead, the
accumulation of propagation events disperses realizable trajectories across the admissible
configuration space.

This process may be summarized conceptually as

AEop #0

— propagation

— trajectory dispersion
— Qincrease

— entropy growth

(In equalization-dominated regimes, this growth is statistically favored but not strictly
universal across all possible configurations.)

Entropy increase therefore emerges as a statistical measure of dispersion across the
evolving configuration space of the event network. The growth of accessible configurations
reflects the progressive exploration of relational possibilities generated by propagation.

Importantly, this interpretation does not modify the standard thermodynamic definition of

entropy. The Boltzmann relation remains unchanged. The Hypostatic framework instead

provides a conceptual interpretation of why systems tend to evolve toward configurations
associated with larger values of Q.

If propagation and interaction are unavoidable consequences of non-zero operational
gradients, then the dispersion of realizable trajectories becomes statistically inevitable.
Entropy growth thus appears not as a separate dynamical law but as the statistical
expression of systems exploring an expanding set of admissible configurations.

In this sense, entropy measures the cumulative dispersion of realized event trajectories
within the evolving configuration space of the system. Thermodynamic behavior therefore
emerges naturally from the underlying propagation dynamics of the Hypostatic framework.

6. Emergence of the Thermodynamic
Arrow of Time

The statistical increase of entropy described in the previous section leads directly to the
appearance of a thermodynamic arrow of time. In everyday physical systems, processes
involving dispersion and mixing occur readily, while the reverse processes—those that
would spontaneously reduce dispersion—are rarely observed. This asymmetry forms the
empirical basis of the second law of thermodynamics. (Boltzmann, 1896; Lebowitz, 1993)

Within the Hypostatic framework this asymmetry arises naturally from the statistical
structure of propagation dynamics. Because non-zero operational potential gradients
generate unavoidable propagation across the event network, successive realizations
explore increasing regions of configuration space. As trajectories disperse through this
space, the number of accessible configurations grows.

Configurations corresponding to large values of Q occupy overwhelmingly larger regions of
configuration space than highly ordered configurations. As a result, the statistical evolution
of the system tends to move toward these more numerous configurations.

This tendency can be expressed conceptually as



propagation

— trajectory dispersion
— Qincrease

— entropy growth

Once dispersion has occurred, returning to a highly ordered configuration would require a
precise convergence of trajectories within configuration space. While not forbidden by the
underlying dynamics, such convergence corresponds to an extremely small region of
configuration space and therefore possesses extremely low probability.

The thermodynamic arrow of time therefore emerges as a statistical property of systems
whose dynamics allow continuous propagation and interaction. As long as operational
gradients remain non-zero, propagation persists and dispersion continues, favoring
configurations associated with larger values of Q.

This reflects a probabilistic bias rather than a fundamental asymmetry in the underlying
propagation rules.

In this interpretation, the directionality associated with entropy increase does not arise
from a fundamental asymmetry in the underlying laws of propagation. Instead, it reflects
the statistical structure of configuration space and the vastly greater number of accessible
states corresponding to dispersed configurations.

The arrow of time is therefore interpreted as a macroscopic manifestation of the statistical
evolution of event networks whose operational dynamics continuously explore admissible
configurations. Thermodynamic irreversibility emerges from the probabilistic structure of
this exploration rather than from a separate dynamical principle.

This directional tendency is most clearly realized in regimes where propagation is
dominated by equalization processes.

7. Interaction Density and
Thermodynamic Structure

The preceding sections describe how propagation dynamics lead to statistical dispersion
across configuration space and consequently to entropy growth. The Hypostatic
framework additionally connects this statistical behavior to the structure of operational
potential and interaction density within the event network.

Operational potential Eop characterizes the operational state of the event network
governing its capacity to instantiate physical structure. Spatial or relational variation in this
quantity produces gradients

AEop
which generate propagation and interaction throughout the system. Regions where
operational gradients are present therefore exhibit ongoing propagation processes.

As propagation accumulates, the network of realized interactions becomes structured by
the density of interactions occurring within a region of the event network. Interaction
density may be understood conceptually as the concentration of realized propagation
events within a given relational neighborhood.

Increased interaction density modifies the realization dynamics of the system. In regions
where interactions occur more frequently, the realization time 1 associated with
propagation events tends to increase due to the larger number of relational constraints that
must be satisfied for a transition to occur. This relationship can be expressed



schematically as

interaction density 1

—T

— efoective propagation rate |

The modification of realization time by interaction density influences both gravitational and
thermodynamic behavior within the Hypostatic framework, consistent with the propagation
drag interpretation of emergent gravitational behavior described in prior work. Spatial
variation in propagation rates produces the propagation drag associated with emergent
gravitational behavior, while the accumulation of interactions contributes to the statistical
dispersion of trajectories across configuration space.

In this interpretation, dispersion depends on the cumulative number of realized interactions
across admissible configurations rather than solely on the instantaneous local propagation
rate.

Because propagation simultaneously generates interaction networks and disperses
trajectories, the processes underlying gravitational structure and thermodynamic behavior
arise from the same operational dynamics. The interaction network organizes the local
structure of propagation, while dispersion across configuration space produces the
statistical growth of accessible configurations. (Jacobson, 1995; Padmanabhan, 2010)

This relationship may be summarized conceptually as

AEop gradients

— propagation

— interaction density
— trajectory dispersion
— Qincrease

— entropy growth

Thermodynamic behavior therefore emerges within the same operational framework that
governs propagation dynamics and interaction structure. Regions of differing interaction
density may exhibit distinct thermodynamic behavior due to variations in the local structure
of propagation.

The Hypostatic interpretation does not introduce new thermodynamic variables or modify
the established statistical description of entropy. Instead, it places thermodynamic
behavior within the broader operational dynamics of the event network, where both
gravitational structure and entropy growth arise from the same underlying propagation
processes.

The present work does not derive gravitational behavior but highlights a shared
operational origin for both thermodynamic and gravitational phenomena.

8. Correspondence with Established
Thermodynamics

The present interpretation is intentionally conservative and maintains full compatibility with
established thermodynamic theory.

The framework does not propose a modification of the thermodynamic laws but instead
offers a conceptual interpretation of their origin within the operational dynamics of event
propagation. (Callen, 1985)

In classical statistical mechanics, entropy is defined through the Boltzmann relation



S=k BInQ

where Q represents the number of accessible microstates compatible with the
macroscopic state of the system. The increase of entropy in isolated systems is
understood as the statistical tendency for systems to evolve toward macrostates
associated with larger regions of phase space.

Within the Hypostatic framework this tendency is interpreted as a consequence of
propagation-driven dispersion. As events propagate through the interaction network,
trajectories explore increasingly large regions of configuration space. This exploration
enlarges the set of accessible configurations Q, producing the statistical increase in
entropy described by thermodynamics.

From this perspective, thermodynamic behavior can be understood as the macroscopic
statistical manifestation of underlying propagation dynamics. The operational gradients
represented by

AEop #0

generate mandatory propagation across the event network. Propagation produces
interactions and disperses realizable trajectories through configuration space. As
dispersion proceeds, the number of accessible configurations increases, leading naturally
to entropy growth.

This interpretation is conceptually compatible with several established areas of physics in
which thermodynamic behavior is connected to deeper dynamical or informational
structures (Jacobson, 1995; Verlinde, 2011). Statistical mechanics describes entropy as a
measure of configuration space volume. In certain approaches to gravitational physics,
thermodynamic relations have been shown to reproduce aspects of gravitational
dynamics. Similarly, combinatorial models of spacetime emphasize the role of
configuration counting in determining macroscopic behavior. (Bombelli et al., 1987)

The Hypostatic framework does not attempt to replace these approaches but instead
situates thermodynamic behavior within a broader operational picture in which unavoidable
propagation leads to statistical dispersion. In this view, thermodynamic laws emerge as
statistical regularities describing systems whose operational states continuously explore
admissible configurations.

Accordingly, the thermodynamic relations observed in physical systems remain valid within
the Hypostatic interpretation. The framework simply places their origin one conceptual
layer deeper by linking entropy growth to the mandatory dynamics generated by
operational potential gradients.

No claim of formal equivalence or derivation is made at this stage.

9. Limitations and Open Problems

The interpretation of entropy presented in this work remains conceptual and should be
understood as an initial framework rather than a complete statistical theory. The Hypostatic
approach aims to provide a structural explanation for why thermodynamic behavior
emerges from propagation dynamics, but several aspects of the framework require further
development before a fully rigorous formulation can be established.

First, the present treatment does not provide a formal statistical-mechanical derivation of
the configuration measure Q within the Hypostatic event network. While the interpretation
of entropy as

S=k BInQ



is maintained, the explicit enumeration of microstates arising from event propagation has
not yet been constructed. A complete formulation would require a precise mapping
between event-network configurations and the microstates used in conventional statistical
mechanics.

Second, the concept of trajectory dispersion within configuration space has been
introduced qualitatively but has not yet been expressed through a formal dispersion
functional. A rigorous treatment would require defining a quantity D representing the
statistical dispersion of operational trajectories and specifying its dynamical evolution
under propagation. Such a formulation would allow the entropy relation to be derived more
explicitly from the underlying event dynamics.

Third, the role of symmetry within the Hypostatic configuration space requires additional
formal treatment. The present discussion suggests that perfect symmetry across all
degrees of freedom is statistically unstable and that deviations from symmetry generate
operational gradients. However, a rigorous formulation of symmetry in the Hypostatic state
space, as well as a quantitative description of symmetry-breaking processes, remains an
open problem.

Fourth, while the framework is conceptually consistent with established thermodynamic
principles, it does not yet produce falsifiable quantitative predictions distinguishing the
Hypostatic interpretation from conventional statistical mechanics. The present work
therefore functions primarily as an interpretive framework rather than a predictive theory.
Future work would be required to identify possible observational or theoretical
consequences unique to the Hypostatic approach.

Fifth, the cosmogenic implications of symmetry instability and operational gradients remain
speculative. Although the framework suggests that large-scale structures such as
universes may arise from symmetry-breaking events within a broader operational field, the
detailed mechanism governing such processes has not been derived.

Sixth, the recovery of relativistic invariance within the full Hypostatic formalism has not yet
been demonstrated (Wald, 1984). While the framework is designed to remain compatible
with established physical theories, a complete mathematical treatment showing how
relativistic spacetime behavior emerges from the event network remains an important area
for future investigation.

Finally, the Hypostatic interpretation of entropy presented here focuses on conceptual
clarity rather than mathematical completeness. The framework aims to identify a possible
structural origin of thermodynamic behavior but does not yet provide the full statistical
mechanics required to derive all thermodynamic relations from first principles.

For these reasons, the present work should be regarded as a preliminary conceptual
bridge connecting propagation dynamics with thermodynamic behavior. The framework
outlines a possible pathway by which entropy and the arrow of time may emerge from
underlying operational dynamics, while recognizing that substantial theoretical
development would be required to establish a complete and testable formulation.

10. Conceptual Summary

The Hypostatic framework interprets thermodynamic behavior as a statistical consequence
of propagation dynamics within an evolving event network. The central assumption of the
framework is that perfect operational equilibrium cannot persist when all degrees of
freedom are considered simultaneously. Non-zero operational potential gradients,



AEop #0
therefore generate unavoidable propagation across the event network.

Propagation connects successive realizations of events and gradually explores the
admissible configuration space of the system. As propagation continues, trajectories
disperse across this space, increasing the number of accessible configurations

Q
associated with the macroscopic state.

Entropy, defined through the Boltzmann relation

S=k BInQ

therefore increases as a statistical measure of this expanding configuration space. Within
the Hypostatic interpretation, entropy growth does not arise as an independent dynamical
law but as the statistical expression of unavoidable propagation and dispersion.

The conceptual chain underlying the thermodynamic bridge may therefore be summarized
as

AEop #0

— mandatory propagation

— trajectory dispersion

— Qincrease

— entropy growth (statistically favored in equalization-dominated regimes)
— thermodynamic behavior

In this view, thermodynamics emerges as a macroscopic description of systems whose
operational states continuously explore admissible configurations through propagation and
interaction. The arrow of time reflects the statistical structure of configuration space rather
than a fundamental asymmetry in the underlying dynamics.

The Hypostatic framework therefore places thermodynamic behavior within the broader
operational structure of event propagation, where entropy growth appears as the statistical
consequence of systems evolving through an expanding configuration space.

11. Conclusion

This work has outlined a conceptual bridge between thermodynamic behavior and the
propagation dynamics of the Hypostatic framework. Within this interpretation, entropy
growth is interpreted as arising from unavoidable operational dynamics rather than as an
independent fundamental principle.

The central assumption of the framework is that perfect operational equilibrium cannot
persist when all degrees of freedom are considered simultaneously. Non-zero operational
potential gradients generate mandatory propagation across the event network. As events
propagate, realizable trajectories disperse through configuration space, increasing the
number of accessible configurations available to the system.

The standard statistical definition of entropy,

S=k BInQ

therefore acquires a natural interpretation within the Hypostatic framework. Entropy
measures the statistical dispersion of event trajectories across an expanding configuration
space generated by propagation and interaction. Thermodynamic behavior emerges as
the macroscopic description of systems whose operational states continually explore these
admissible configurations.

In this interpretation the arrow of time is not introduced as a separate dynamical principle.



Instead, it reflects the statistical structure of configuration space, in which dispersed
configurations vastly outnumber highly ordered ones. As propagation proceeds, systems
tend statistically toward these more numerous configurations.

The framework presented here remains conceptual and intentionally conservative. The
established thermodynamic laws are preserved, and no modification of statistical
mechanics is proposed. Instead, the Hypostatic framework offers a possible structural
origin for thermodynamic behavior by placing entropy growth within the broader
operational dynamics of event propagation.

Together with previous work describing operational potential, interaction structure, and
propagation dynamics, the thermodynamic interpretation presented here completes an
additional conceptual component of the Hypostatic framework. Gravity and thermodynamic
behavior are here proposed to share a common operational origin in the same underlying
propagation processes.

Further development would be required to construct a full mathematical formulation of
dispersion within the Hypostatic event network and to explore potential observational
implications. Nevertheless, the framework suggests that the emergence of thermodynamic
behavior may ultimately be understood as a natural consequence of unavoidable
operational dynamics within an evolving configuration space.

The framework remains an interpretive structure requiring further formal development
before quantitative validation.
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