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Abstract
The unification of quantum mechanics (QM) and general relativity (GR) remains a formidable
challenge in contemporary physics. In this paper, we introduce the dynamic present theory
(DPT), an innovative framework that reconceptualizes time not as a linear progression but as an
emergent property stemming from continuous present actualization (CPA)—the ever-changing,
perpetual moment "now." According to DPT, only the present moment truly exists; physical
reality is a manifestation of persistently transforming energy governed by immutable
mathematical laws.
DPT honors Einstein's pursuit of a unified theory by imparting a model that harmoniously
integrates quantum mechanics and general relativity through CPA. By reinterpreting
fundamental experiments and observations within the CPA process, DPT addresses enduring
paradoxes—including the measurement problem and quantum non-locality—without resorting to
wave function collapse or hidden variables. Providing coherent explanations for phenomena such
as entanglement and gravity, DPT paves the way toward an intuitive theory of everything.
Furthermore, the implications of DPT extend beyond physics, offering groundbreaking insights
into the nature of reality, time, and existence itself. This paper outlines the core principles of
DPT, examines its transformative impact on our understanding of the universe, and challenges
established scientific paradigms. By proposing designs for experimental validation and
identifying avenues for future research, dynamic present theory (DPT) advances a compelling
and revolutionary concept poised to usher in a new era of scientific discovery.

Keywords: quantum mechanics, general relativity, unification theory
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1. The Dynamic Present: Unifying Quantum Mechanics and General Relativity
through Continuous Present Actualization
1.1 The Quest for Unification

The pursuit of a unified theory that seamlessly integrates quantum mechanics (QM) and
general relativity (GR) has been a central challenge in physics for over a century. Quantum
mechanics, developed in the early twentieth century, revolutionized our knowledge of the
microscopic world (Dirac, 1928). It describes the behavior of particles at the smallest scales,
governed by probabilities and uncertainties, as exemplified by Heisenberg's uncertainty principle
(see Section 3.4; Heisenberg, 1927).

In contrast, Albert Einstein's theory of general relativity provides a robust framework for
understanding the large-scale structure of the cosmos (Einstein, 1916). It depicts a smooth and
predictable spacetime continuum, where mass and energy influence the geometry of spacetime,
resulting in gravitational effects. Despite the remarkable successes of both theories within their
respective domains, their fundamentally conflicting descriptions of reality have proven difficult
to reconcile.

1.2 Limitations of Current Theories

Quantum mechanics employs the wave function to represent the probabilities of a
system's possible states. Wave-particle duality (see Sections 3.1 and 8.1) challenges classical
intuition by proposing that particles can simultaneously exist in multiple states until they are
observed. Conversely, while general relativity effectively explains phenomena on a cosmic level,
it encounters significant limitations at mathematical singularities, such as those found at the

centers of black holes or during the universe's initial moments before the Big Bang.
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These deficiencies underscore the necessity for a new theoretical approach that can
encompass both quantum mechanics and general relativity, resolve their inherent inconsistencies,
and provide a more profound awareness of fundamental physical processes.

1.3 Overview of Dynamic Present Theory

Dynamic present theory (DPT) introduces a transformative paradigm by asserting that
only the present moment truly exists. According to DPT, reality unfolds dynamically through a
mechanism called continuous present actualization (CPA), in which potentialities—defined as
"the inherent capacity for coming into being" (Wordnet, 2011)—actualize in the present moment,
governed by immutable mathematical laws.

By conceptualizing time as an emergent property arising from the CPA process, DPT
offers intuitive explanations for both quantum phenomena and gravitational effects without
relying on complex postulates such as extra dimensions or multiple universes. This approach
elegantly unifies quantum mechanics and general relativity by grounding both theories in the
same fundamental process occurring within a singular, ever-evolving present.

Moreover, DPT not only addresses the mathematical and conceptual challenges of
unification but also fundamentally redefines the nature of spacetime. By positing that reality is a
continuous unfolding of the present moment and that time emerges from the actualization of
potentialities, DPT opens new avenues for exploring the essence of reality, consciousness, and
existence.

1.4 Summary of Introduction

In this introduction, dynamic present theory (DPT) is presented as a novel framework

designed to unify quantum mechanics (QM) and general relativity (GR) by redefining the nature

of time and existence. DPT posits that the present moment is the sole locus of reality, with
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continuous present actualization (CPA) driving the universe's evolution. Having established the
foundational premise of DPT, the subsequent sections will delve into the background and
theoretical methodologies underpinning this theory, laying the groundwork for a deeper

understanding of CPA and its mathematical foundations.
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2. Background and Theoretical Framework

Dynamic present theory (DPT) challenges conventional notions of time and existence by
asserting that only the present moment—the "now"—is real. This section outlines the
foundational principles of DPT, providing the necessary background for reinterpreting quantum
mechanics (QM) and general relativity (GR) through the lens of continuous present actualization
(CPA).

2.1 The Primacy of the Present Moment

In DPT, the present moment is the sole reality. The past and future are not tangible
realities but conceptual constructs that aid in understanding reality within the CPA framework.
By focusing exclusively on the present, DPT eliminates temporal paradoxes associated with
suppositions like time travel and retrocausality, where future events influence the past.

2.2 Continuous Present Actualization

Continuous present actualization (CPA) is the process by which future potentialities and
past influences become actualized in the present moment. CPA determines the probabilities and
outcomes of these actualizations, governed by immutable mathematical laws. It serves as the
mechanism through which energy transforms and events unfold, driving the dynamic evolution
of the universe.

This system underpins all tangible experiences. The solidity of objects, the progression of
events, and the consistency of natural laws are manifestations of potentialities actualizing
continuously in the present. Our perception of a stable reality emerges from the seamless
progression of CPA, where each moment builds upon the actualized potentialities of the
preceding one (Barbour, 1999).

2.3 Fundamental Energy
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Matter, as described by Einstein's mass-energy equivalence E=mc? (Einstein, 1905), is a
form of energy concentrated in specific patterns. At the core of DPT lies the concept that energy
is not merely a property but the foundational substance from which all physical entities arise.
Everything in the universe, from particles to cosmic structures, is a manifestation of energy in
various configurations constantly transforming through CPA.

2.4 The Intrinsic Role of Mathematical Laws

Mathematical laws in DPT are prescriptive rules that guide the transformations of energy.
The interplay between energy and mathematics ensures that while the outcomes of actualizations
can be probabilistic, they remain consistent with underlying laws (Tegmark, 2014). These
unchanging principles enable the formulation of scientific theories and accurate predictions
about system behaviors across all scales. For example, the probabilistic nature of quantum events
adheres to precise mathematical formulations, such as the Schrodinger equation (see Section
9.2), ensuring that despite inherent uncertainties, the evolution of quantum arrangements is
mathematically determined (Schrodinger, 1926).

2.5 Presentism and the Nature of Time

DPT redefines the nature of time, aligning with the philosophical idea of presentism,
which holds that only the present is real, while the past and future are conceptual constructs
(Callender, 2017). This perspective challenges the block universe model of eternalism, which
posits that past, present, and future coexist simultaneously within a four-dimensional spacetime
manifold (Ellis, 2006).

DPT refutes eternalism by asserting that time is not a dimension through which objects

move but an emergent property resulting from the sequence of present moments. This eliminates
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the need for a spacetime continuum (see Section 4.1) and allows for a unified treatment of
quantum and relativistic phenomena within the same temporal framework.
2.6 CPA Across Scales

CPA operates at all scales, from subatomic particles to cosmic structures. At the quantum
level, the potentialities of particles actualize in the present moment, leading to observable
phenomena such as electron transitions or particle interactions (Heisenberg, 1927). At
macroscopic scales, the same process directs the behavior of complex structures, including
weather patterns, evolutionary processes, and planetary motions (Peacock, 1999).

For example, the formation of a hurricane results from the actualization of myriad
potentialities involving temperature gradients, air pressure, and moisture content, all governed by
mathematical laws within the CPA framework (Lorenz, 1963). This universality allows DPT to
provide a cohesive explanation for phenomena across different domains of physics, uniting the
micro and macro under a single conceptual model.

2.7 Misconception of Linear Time

The misinterpretation of linear time as a flowing river is replaced in DPT with the
understanding that only the present moment is real. The perception of the "flow of time" emerges
from the succession of these moments, as the continuous actualization of potentialities gives rise
to a sense of progression (Rovelli, 2018). Our conscious experience of time passing reflects how
memories of previous present moments integrate with current experiences.

2.8 Analogies to Illustrate DPT
Analogies can aid in conceptualizing the abstract principles of DPT.

2.8.1 The Fountain Analogy
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Consider a fountain where water continuously surges upwards. The rising water
symbolizes mathematical potentials ascending toward the present moment. The apex of the
fountain, where water reaches its highest point, exemplifies present moment actualization.

The water cascading back down signifies the stream of actualized influences into the past,
shaping conditions that generate future potentials. This analogy illustrates how energy and
mathematical information forming reality are perpetually recycled within the present moment.
Past influences shape—but do not determine—the course of reality.

2.8.2 The Torus Model

DPT employs the torus, a donut-shaped geometric figure, to symbolize the cyclical and
self-renewing nature of the present moment via the continuous flow of energy (Murdzek, 2007).

The central axis depicts the ever-present moment—the focal point where actualization
occurs and reality manifests. It is the convergence of future potential and influences from the
past, maintaining a continuous cycle. The interconnectedness of the torus's geometry emphasizes
how all aspects of reality are linked in the continuous and dynamic evolution of the moment
“now.”

Figure 1

The Torus Model of Continuous Present Actualization
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Note. This figure of a torus illustrates the flow of mathematical potentials from the future
into the present at the top, actualization at the center, and mathematical influences flowing into
the past at the bottom.

2.9 Summary of Core Principles

In this section, we established the foundational concepts of dynamic present theory
(DPT), which posits that only the present is real. Continuous present actualization (CPA) is the
process by which potentialities become actualized in the present moment, putting forth a
cohesive explanation for phenomena ranging from quantum events to cosmic structures. Time
emerges from the sequence of present moments, challenging traditional linear conceptions and
the block universe model of eternalism. The past and future are constructs derived from
memories and potentialities. The fountain and torus analogies illustrate the dynamic and
continuous nature of the present moment and CPA. Energy continuously transforms through
CPA, following unchanging mathematical rules, ensuring consistency in physical phenomena
across all scales.

These core principles lay the groundwork for reinterpreting quantum mechanics and

general relativity through the lens of DPT, as explored in the subsequent sections.
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3. The Quantum Realm Reimagined

Dynamic present theory (DPT) offers a fresh lens through which to examine the
enigmatic phenomena of quantum mechanics (QM). By providing coherent explanations
grounded in fundamental physical laws, DPT challenges traditional interpretations while
honoring principles such as the conservation of energy.

3.1 Wave-Particle Duality

Wave-particle duality has long been a central enigma in QM, perplexing physicists and
philosophers alike. In the classic double-slit experiment, individual photons passing through two
slits create an interference pattern on a detection screen (see Section 9.4). This phenomenon led
to the idea of wave-particle duality, where particles such as electrons and photons are thought to
possess both wave-like and particle-like properties (Feynman, Leighton, & Sands, 1965).

Max Born's interpretation treats the wave function ¥ as a probability amplitude rather
than a physical wave. The absolute square of the wave function |w|? yields the probability
density of finding a particle in a specific location (Born, 1926). This perspective implies that the
wave function is a mathematical representation of potential outcomes, not an intrinsic physical
attribute of particles.

3.1.1 DPT's Perspective

DPT considers the traditional view of wave-particle duality a conceptual error arising
from interpreting time as a linear progression rather than as a series of continuous
transformations within each present moment, as described by the Continuous Present
Actualization (CPA) framework. Recent variations of the double-slit experiment have shown that

even temporal properties, such as color frequencies, exhibit wave-like interference patterns (Kim
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et al., 2000). These findings support DPT's assertion that wave-like patterns emerge from the
mathematical structure governing potentialities, not from inherent wave properties of particles.

In DPT, the double-slit experiment's setup defines the boundaries determining where
particles may actualize. As particles pass through the slits, they actualize at specific points on the
detection screen according to the probability distribution described by the wave function,
consistent with Born's interpretation.

DPT posits that particles do not possess an intrinsic dual nature. The interference pattern
arises from the statistical distribution of individual actualization events dictated by mathematical
probabilities. Each detection event indicates an actualization within the CPA process, and the
cumulative pattern emerges from these discrete occurrences. Thus, the apparent wave-like
behavior is a measurement-induced phenomenon resulting from the probabilistic nature of
quantum phenomena rather than an inherent property of particles.

By viewing the wave function as a mathematical representation of potential outcomes,
DPT resolves the paradox of wave-particle duality. The observed interference patterns result
from measurement interactions and the CPA process, eliminating the need to attribute dual
characteristics to particles.

3.2 Quantum Entanglement

Quantum entanglement experiments demonstrate instantaneous correlations between the
states of entangled particles, regardless of the distance separating them. These correlations,
traditionally interpreted as violating Bell inequalities, challenge classical notions of cause and
effect and appear to invoke faster-than-light communication (Aspect, Dalibard, & Roger, 1982;

Bell, 1964).
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Recent experiments, such as those conducted by Storz et al. (2023) using
superconducting circuits, support strong evidence for the reality of quantum entanglement by
addressing major experimental loopholes. However, dynamic present theory (DPT) proposes an
alternative interpretation that preserves causality without requiring non-locality or faster-than-
light communication.

3.2.1 DPT's Perspective

In DPT, explains entanglement as the simultaneous actualization of shared potentialities
within the dynamic present. Entangled particles share a collective set of mathematically defined
potentialities. When the state of one particle actualizes, the state of its entangled counterpart
simultaneously actualizes in a manner reflecting the shared potentiality set. This occurs within
the same present moment, preserving the consistency of their correlated properties.

The continuous present actualization (CPA) process governs this simultaneous
actualization, ensuring a coherent sequence of realized potentialities. Events in the present
moment influence subsequent actualizations, maintaining a consistent cause-and-effect
relationship without invoking additional temporal dimensions (Price, 1996).

This interpretation extends a coherent explanation for entanglement phenomena that
aligns with experimental observations while upholding fundamental principles of causality. By
considering the CPA model, DPT provides a framework that accounts for the observed
entanglement effects without resorting to non-local explanations. This perspective suggests that
the seemingly paradoxical nature of quantum entanglement may arise from our limited
understanding of the underlying factors guiding the actualization of potentialities in the dynamic
present.

3.3 The Measurement Problem
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The measurement problem questions how a quantum system's wave function collapses
into a single eigenstate upon measurement. Traditional QM introduces the collapse premise to
address this issue, attributing the change in a system's state to observation (von Neumann, 1955).
3.3.1 DPT's Perspective

Dynamic present theory (DPT) offers a streamlined interpretation by viewing the
"collapse" as the natural actualization of one potentiality within the present moment. The act of
measurement, whether through observation or interaction, results in the realization of a specific
eigenstate from the spectrum of possibilities described by the wave function. This process is
governed by invariant mathematical laws inherent in the CPA framework and does not require a
special mechanism or postulate.

By integrating Born's interpretation, DPT emphasizes that the wave function represents
the mathematical probabilities of potential outcomes, with measurement actualizing one of these
potentialities in the present moment. The actualization mechanism is not a mysterious or
discontinuous event but a natural outcome of the CPA process.

Thus, DPT resolves the measurement problem by eliminating the need for a separate
wave function collapse mechanism, framing it as the inherent actualization of potentialities
within the present moment.

3.4 The Heisenberg Uncertainty Principle

The Heisenberg uncertainty principle states that there are intrinsic limitations to the
precision with which certain pairs of properties, such as position and momentum, can be
simultaneously known (Heisenberg, 1927):

3.4.1 DPT's Perspective
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In dynamic present theory (DPT), the Heisenberg uncertainty principle naturally emerges
from the intrinsic relationship between pairs of variables, such as position and momentum,
within the dynamic present. These properties are inherently linked by immutable mathematical
laws and the fundamental commutation relations of quantum mechanics.

Within the continuous present actualization (CPA) framework, precisely measuring one
component (e.g., position) inherently limits the precision with which its corresponding conjugate
(e.g., momentum) can be known. This limitation is due to the underlying mathematical structure
constraining these variables, which dictates that the precise actualization of one observable
introduces uncertainty in its counterpart. The interconnected nature of potentialities prevents
both qualities from being precisely defined simultaneously.

Uncertainty, therefore, is a fundamental feature of reality in DPT, consistent with the
standard formulation of quantum mechanics. It reflects how the interconnected potentialities
govern the unfolding of reality in the present moment.

3.5 Consciousness and Observation

The role of consciousness and observation in quantum mechanics has been a topic of
debate, with some interpretations purporting that the observer plays a crucial role in the collapse
of the wave function (Chalmers et al., 2022). DPT supports a perspective that maintains
objectivity in physical processes while acknowledging the observer’s participation.

3.5.1 The Observer's Role in CPT

In DPT, the observer functions as a contributing participant in the CPA process,
interacting with and influencing the actualization of potentialities through measurement and
engagement with the environment. However, a conscious observer does not hold a unique or

privileged status that alters the fundamental actualization process beyond other physical
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interactions. Actualization is directed by stable mathematical laws that operate independently of
consciousness, ensuring objectivity in physical phenomena.

While consciousness may influence which potentialities are observed, it does not alter the
probabilistic nature guided by these mathematical laws. Thus, consciousness contributes to the
experience of reality without fundamentally altering the underlying physical processes described
by DPT. The act of observation is merely another interaction within the CPA framework, with
actualization occurring naturally as governed by immutable laws.

3.6 Summary of the Quantum Realm Reimagined

In this section, we have reimagined key quantum phenomena through the lens of dynamic
present theory. DPT reinterprets wave-particle duality as a measurement-induced phenomenon
resulting from the statistical distribution of actualization events within the CPA framework. By
integrating Born's interpretation, DPT views the wave function as a mathematical representation
of probabilities, not as an indication of particles possessing inherent dual characteristics.

Entanglement is explained via the simultaneous actualization of shared potentialities in
the dynamic present, eliminating the need for non-local interactions or faster-than-light
communication while maintaining consistent cause-and-effect relationships.

DPT addresses the measurement problem by framing wave function "collapse" as the
natural actualization of one potentiality within the present moment, governed by immutable
mathematical laws. This removes the necessity for special postulates or mechanisms.

The Heisenberg uncertainty principle is due to the intrinsic mathematical relationships

between potentialities, reflecting the underlying limits of actualization in DPT.
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DPT acknowledges that while consciousness participates in the CPA process through
observation, it does not possess a privileged status in determining outcomes. Mathematical laws
govern the actualization process, thereby preserving objectivity in physical phenomena.

These reinterpretations not only resolve longstanding paradoxes but also reinforce the
consistency of DPT with fundamental physical laws. By providing a coherent and unified
framework, DPT sets the stage for integrating quantum mechanics with relativity in the next

section.
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4. Dynamic Present Theory and Relativity: Harmonious Integration

The dynamic present theory (DPT) extends its unifying framework to encompass
relativistic phenomena by reinterpreting gravity and the effects of energy density on the
continuous present actualization (CPA) process. By doing so, DPT offers coherent explanations
for gravitational effects without invoking spacetime curvature.
4.1 Gravity as an Emergent Effect

DPT maintains that gravity emerges from shifts in the CPA rates influenced by local
energy densities. Unlike general relativity (GR), which attributes gravity to the curvature of
spacetime caused by mass and energy (Einstein, 1916), DPT conceptualizes gravitational effects
as arising from how energy density affects the rate at which potentialities actualize in the present
moment.

This relationship implies that in regions with higher concentrations of energy density, the
CPA rate a(x) slows down, causing potentialities to actualize more slowly compared to regions
with lower energy density. Conversely, in areas of lower energy density, the CPA rate is faster,
allowing potentialities to actualize more rapidly. These changes create a gradient of CPA rates
across space, leading to gravitational effects observed in the physical world. For the
mathematical derivation of how energy density influences the CPA rate, please see Section 9.1,
equations (2) through (4).
4.2 Relativistic Effects Explained by CPA Variations

Dynamic present theory (DPT) introduces comprehensive explanations for relativistic
effects by attributing them to variations in CPA rates resulting from differences in energy

density. Phenomena such as gravitational lensing, time dilation, and length contraction emerge
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naturally from the dynamic actualization of energy inherent to CPA, rather than from the
geometry of spacetime.
4.2.1 Gravitational Lensing

Gravitational lensing—the bending of light around massive objects—is a well-
documented phenomenon predicted by general relativity (GR) and observed in astrophysical
contexts (Einstein, 1915). In the framework of DPT, gravitational lensing arises from variations
in the CPA rate influenced by local energy density.

Photons traveling through regions of higher energy density experience changes in the
CPA rate, leading to a deflection in their paths. The slowing of CPA rates in these regions causes
the photons' trajectories to bend toward areas of higher energy density, resulting in the observed
bending of light around massive objects.

An illustrative analogy is pushing a shopping cart across a floor where one side is rough
(like carpet) and the other is smooth (like tile). The cart moves more slowly over the rough area
(analogous to a slower CPA rate due to higher energy density). As the cart moves diagonally
from a smooth to a rough surface, it begins to turn toward the rough side because one wheel
slows down relative to the other. This shift in direction mirrors how light bends when the CPA
rate changes across space.

While GR attributes the deflection of light to the curvature of spacetime caused by mass-
energy, DPT explains it through variations in CPA rates due to energy density disparities.
Although the underlying explanations differ, both theories predict similar observable effects.

For the mathematical derivation of how energy density influences the deflection of light
within the DPT framework, see Section 9.1, (5).

4.2.2 Gravitational Time Dilation
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In areas of increased energy density, the CPA rate decelerates, leading to time dilation.
Observers in these regions experience time passing more slowly, a consequence of energy
density's influence on the unfolding of events.

In DPT, time dilation arises because processes, including time-dependent ones, occur
more slowly in regions where the CPA rate is reduced due to higher energy density. This effect
aligns with observations of gravitational time dilation in general relativity (GR), such as the time
discrepancies accounted for in the global positioning system (GPS) (Ashby, 2003).

4.2.3 Length Contraction

Spatial dimensions actualize dissimilarly in regions of varying energy density, resulting
in length contraction. Observed lengths are altered due to the energy density's effect on how
spatial potentialities actualize.

According to DPT, in regions of higher energy density (where CPA rates are slower),
spatial dimensions actualize at a different rate compared to regions of lower energy density. This
divergence in actualization leads to length contraction, mirroring the phenomenon observed in
relativistic contexts.

4.2.4 Connection between Time Dilation and Length Contraction

Just as time appears to pass more slowly in stronger gravitational fields due to reduced
CPA rates, spatial dimensions are similarly affected. The interplay between time dilation and
length contraction arises from variations in CPA rates influenced by energy density, providing a
cohesive explanation within the DPT framework.

4.3 Summary of DPT and Relativity
This section elucidates how dynamic present theory (DPT) harmonizes quantum

mechanics (QM) and general relativity (GR) through the continuous present actualization
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framework. By reinterpreting gravitational phenomena and relativistic effects, DPT offers a
cohesive understanding that eliminates the need for spacetime curvature and seamlessly

integrates probabilistic and deterministic elements.

24
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5. Comparative Analysis and Cosmological Implications of Dynamic Present Theory

Dynamic present theory (DPT) proposes a unifying framework that reinterprets
foundational concepts in physics through the lens of continuous present actualization (CPA).
This section compares DPT with existing theories, highlighting its unique contributions and
exploring its implications for cosmology.

5.1 Comparison with General Relativity

Einstein's general relativity (GR) describes gravity as the curvature of spacetime caused
by mass and energy (Einstein, 1916). In contrast, DPT conceptualizes gravity as emerging from
variations in energy density that influence the CPA process within the dynamic present moment.
Gravitational effects arise from the inherent dynamics of energy actualizing in specific patterns,
eliminating the need for spacetime curvature (see also Section 4.1).

Both DPT and quantum mechanics (QM) predict similar observable phenomena, such as
the deflection of light and gravitational time dilation, but attribute them to different underlying
processes. By explaining both gravity and quantum phenomena through CPA, DPT bridges the
long-standing gap between GR and QM.

5.2 Cosmological Implications of DPT

Traditionally, the cosmic microwave background (CMB) is interpreted as remnant
radiation from the big bang, providing a snapshot of the early universe approximately 380,000
years after its genesis (Fixsen, 2009). DPT offers an alternative perspective.

In the early universe, extremely high and uniform energy densities led to consistent and
synchronous CPA rates across all regions. This uniformity accounts for the observed isotropy
and flatness of the universe without necessitating an inflationary epoch. The minor temperature

fluctuations (anisotropies) observed in the cosmic microwave background (CMB) are attributed
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to slight shifts in energy density, which led to changes in CPA rates. These discrepancies acted
as the initial seeds for the formation of large-scale structures, such as galaxies and galaxy
clusters.

5.2.1 Reevaluating Dark Matter and Dark Energy

Dark matter and dark energy are traditionally introduced to explain certain gravitational
effects and the accelerated expansion of the universe (Peebles & Ratra, 2003; Rubin & Ford,
1970).

DPT explains gravitational effects attributed to dark matter as variations in CPA rates and
energy distributions, eliminating the need for hidden entities. The observed acceleration of the
universe's expansion could result from large-scale differences in CPA rates influencing the
actualization of spatial dimensions over time. DPT encourages reexamining existing
cosmological models to incorporate CPA dynamics, potentially resolving discrepancies between
theoretical predictions and observations without invoking hypothetical constructs like dark
matter and dark energy.

5.3 Entropy and the Second Law of Thermodynamics

Entropy is traditionally understood as a measure of disorder in a system, consistently
increasing in spontaneous processes according to the second law of thermodynamics (Clausius,
1865). Dynamic present theory (DPT) interprets this increase in entropy as a natural outcome of
the continuous present actualization (CPA) process. As energy actualizes in the present moment,
systems inherently progress toward states of higher probability and greater disorder (Lebowitz,
1993).

To illustrate this concept, consider building a sand pile by steadily adding grains of sand

to a surface. Initially, the grains stack neatly, forming an ordered pile. As more grains are added,
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the pile grows and becomes increasingly irregular. Eventually, the pile reaches a dynamic
equilibrium at the angle of repose, where adding additional grains triggers minor avalanches that
redistribute the sand to maintain a stable slope. This state represents maximum entropy: the
overall shape of the pile remains consistent, while individual grains are in constant motion,
reflecting increased disorder. Similarly, in DPT, systems evolve toward states with greater
disorder because these states have more possible configurations, and the CPA process favors the
actualization of higher-probability states.

Figure 2

Sand Dune

Note. A picture of a sand dune showing a stable slope made out of individual grains of
sand.

The mathematical laws governing CPA favor the actualization of states with a greater
multiplicity of microstates, leading to the observed directionality of thermodynamic processes.
Systems naturally evolve toward equilibrium states where potentialities with higher probabilities

actualize, resulting in an inherent increase in entropy. This interpretation aligns with the
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traditional understanding of entropy and seamlessly integrates thermodynamic principles into the
DPT framework, reinforcing entropy as a natural outcome of energy dynamics.
5.4 Emergent Gravity Theories

Emergent gravity theories propose that gravity originates from thermodynamic principles
and information theory. For example, Erik Verlinde's entropic gravity theory suggests that
gravity emerges from the statistical behavior of microscopic degrees of freedom, linking it to
entropy and the second law of thermodynamics (Verlinde, 2011).

DPT aligns with emergent gravity theories in viewing gravity as a phenomenon arising
from more fundamental processes. However, unlike Verlinde's approach, which relies on
holographic principles and entropy gradients, DPT attributes the emergence of gravity to
variations in energy actualization rates caused by differences in energy density. This provides a
more direct explanation grounded in continuous present actualization (CPA) dynamics.

5.5 Alternative Interpretations of Quantum Mechanics
5.5.1 The Many-Worlds Interpretation

The many-worlds interpretation posits that all possible outcomes of quantum
measurements occur, each resulting in the creation of a separate, branching universe. This
approach eliminates the need for wave function collapse but introduces the concept of countless
parallel realities (Everett, 1957; Vaidman, 2020).

Dynamic present theory (DPT) rejects the existence of multiple parallel universes,
arguing that such a notion violates the law of conservation of energy, which dictates that energy
cannot be created or destroyed but only transformed or redistributed. Instead, DPT maintains that

potentialities exist as possibilities until one actualizes in the dynamic present, guided by
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mathematical laws. This perspective circumvents the ontological complexities inherent in the
many-worlds interpretation.
5.5.2 The Copenhagen Interpretation

The Copenhagen interpretation asserts that the wave function collapses upon
measurement, with the observer playing a central role in determining quantum outcomes (Bohr,
1928; Heisenberg, 1958).

In contrast, DPT views measurement as the natural actualization of one potentiality
without requiring special mechanisms like wave function collapse. While the observer
participates in the continuous present actualization (CPA) process, they do not hold a privileged
status; instead, actualization is governed by mathematical laws. This approach maintains
objectivity and eliminates the need for a privileged observer in determining quantum outcomes.
5.6 Alternative Theoretical Frameworks
5.6.1 String Theory

String theory asserts that the fundamental constituents of the universe are one-
dimensional "strings" whose vibrations correspond to different particles, necessitating additional
spatial dimensions (Green, Schwarz, & Witten, 1987).

DPT challenges the necessity of extra dimensions by asserting that reality consists of
energy continuously actualizing in the present moment. By focusing on the continuous present
actualization (CPA) of potentialities, DPT avoids the complex theoretical constructs required by
string theory, offering a more straightforward mathematical approach.

5.6.2 Loop Quantum Gravity
Loop quantum gravity (LQG) seeks to quantize spacetime itself, proposing that space is

composed of tiny, discrete loops (Rovelli, 2004).
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In contrast, DPT maintains that the CPA process is inherently continuous, with discrete
events emerging within this continuity. This perspective opposes LQG's view of space as
fundamentally discrete, instead positing a seamless CPA-driven evolution of reality.

5.6.3 The Block Universe Models

The block universe theory posits that past, present, and future are equally real within a
four-dimensional spacetime continuum (Ellis, 2006).

DPT rejects the concept of a four-dimensional spacetime where all moments are equally
real. Instead, it asserts that only the present moment is real, with the past and future being
conceptual constructs. Time, within DPT, does not exist as a pre-existing dimension but emerges
from the continuous present actualization (CPA) of potentialities within the dynamic present,
emphasizing the ever-evolving nature of reality.

5.7 Summary of Comparative Analysis

In summary, dynamic present theory (DPT) offers a distinctive reinterpretation of
established physical theories and provides alternative explanations for cosmological phenomena.
By harmonizing quantum mechanics (QM) with general relativity (GR) through the continuous
present actualization (CPA) framework, DPT addresses the limitations of existing models and
avoids complex constructs such as extra dimensions and multiple universes. This comparative
analysis highlights DPT's potential to resolve longstanding paradoxes and its alignment with

contemporary theoretical advancements.
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6. Bridging Probabilistic and Deterministic Frameworks

Dynamic present theory (DPT) proposes a comprehensive framework that unifies
quantum mechanics (QM) and general relativity (GR) by grounding both in the dynamic present
moment. By reinterpreting these core theories through the lens of continuous present
actualization (CPA), DPT bridges the conceptual divide between the probabilistic nature of QM
and the deterministic equations of GR, providing a cohesive understanding of fundamental
physical phenomena.
6.1 Interfacing with Quantum Field Theory

Quantum field theory (QFT) describes particles as excitations in underlying fields
permeating space and time (Talagrand, 2022). Within DPT, these fields are reinterpreted as
manifestations of energy potentialities actualizing in the dynamic present. Quantum fields
represent spectra of potential energy configurations, with particles emerging as actualized
manifestations of these potentialities through the CPA process. For example, the electron field in
QFT encompasses all possible energy states an electron can occupy. In DPT, an electron's
observed state is the actualization of a specific potentiality from within this spectrum.
6.1.1 Energy Transformations Governed by Mathematical Laws

Interactions in QFT are governed by fixed mathematical laws, aligning with DPT’s
assertion that reality emerges from energy transforming in accordance with these laws. The
probabilistic outcomes predicted by QFT correspond to the range of potentialities that can
actualize in the dynamic present, consistent with the probabilistic nature of QM within the DPT
framework.

6.1.2 Integration without Spacetime Background
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In DPT, quantum fields are embedded within the CPA process, eliminating the need for a
separate spacetime structure. Particle-antiparticle creation and annihilation events are viewed as
actualizations of potentialities within the dynamic present, constrained by conservation laws and
interaction probabilities defined by mathematical laws.

6.1.3 Incorporating Recent Research

Recent research by Karch et al. (2024) highlights a relationship between energy
transmission, information transmission, and the size of the Hilbert space in QFT. This connection
aligns with DPT's emphasis on the interplay between energy, information (potentialities), and

mathematical structures (Hilbert space) within the CPA process. The derived inequality:
Energy Transmittance < Information Transmittance < Size of the Hilbert Space

implies that transmitting energy across an interface between quantum field theories necessitates
the transmission of information, both dependent on the available states in the Hilbert space. DPT
posits that energy actualizes according to mathematical laws within the dynamic present, where
the Hilbert space denotes the spectrum of potentialities. The necessity of information
transmission for energy transfer resonates with DPT's view that potentialities (information) are
fundamental to the actualization process. This research underscores the deep connections
between energy, information, and mathematical structures, reinforcing DPT's foundational
principles.
6.2 Unifying Fundamental Interactions

By integrating QFT into DPT’s framework, fundamental interactions are unified within
the CPA process, encompassing the entirety of the universe without relying on a separate

spacetime structure.
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o Electromagnetic, Weak, and Strong Nuclear Forces: These forces are
manifestations of energy actualizing according to specific mathematical laws within
the dynamic present. For instance, electromagnetic interactions result from the
exchange of photons, which are actualized potentialities within the CPA framework.

e Gravity: As discussed in Section 4.1, (Gravity as an Emergent Effect), gravity
emerges from variations in energy density that affect CPA rates. This approach
unifies gravity with the other fundamental forces by explaining all interactions as
outcomes of energy actualizing within the dynamic present.

o Unification at High Energies: DPT accounts for the unification of forces at high
energies, as predicted by grand unified theories (GUTs). At extremely high energy
densities, the distinctions between the fundamental forces diminish, reflecting a
convergence in CPA rates and actualization processes.

This strategy reconciles the probabilistic outcomes integral to QM with the deterministic

equations of GR, providing a unified explanation for all fundamental interactions.
6.3 Bridging the Conceptual Gap
DPT grounds all physical phenomena in CPA, offering a common foundation that
harmonizes QM and GR.
6.3.1 Quantum Mechanics within DPT
The inherent uncertainties and probabilities in QM reflect the range of potentialities
actualizing in the dynamic present. This eliminates the need for wave function collapse or
multiple universes, as only one potentiality actualizes in each present moment, guided by
immutable mathematical laws.

6.3.2 General Relativity within DPT
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Deterministic equations demonstrate how variations in energy density influence CPA
rates, thereby affecting actualization on cosmic scales without invoking spacetime curvature.
Consequently, gravitational effects emerge as properties resulting from these energy density
fluctuations within the CPA process.

By unifying these realms through CPA, DPT bridges the conceptual divide, presenting a
coherent and comprehensive system that aligns with empirical observations. This unified
approach successfully reconciles the probabilistic and deterministic aspects of physics within a
single, dynamic present framework.

6.4 Summary of Reconciliation Efforts

This section explores how dynamic present theory (DPT) successfully reconciles the
probabilistic nature of quantum mechanics (QM) with the deterministic model of general
relativity (GR). By interfacing with quantum field theory (QFT) and unifying fundamental
interactions, DPT bridges the conceptual divide that has long challenged physicists. These efforts
enhance our understanding of the underlying patterns governing the universe and pave the way

for a more integrated and cohesive theoretical landscape.
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7. The Dynamic Present in Einstein's Unification Pursuit
7.1 Einstein's Vision and the Challenge of Unification

Albert Einstein once wrote to the family of his lifelong friend Michele Besso: "For us
convinced physicists, the distinction between past, present, and future is only a stubbornly
persistent illusion" (Einstein, 1955). This statement reflects his openness to alternative
conceptions of time, resonating with dynamic present theory’s (DPT) emphasis on the present
moment.

Einstein envisioned a fundamentally deterministic reality, governed by laws capable of
explaining both the large-scale structure of the cosmos and the behavior of the smallest particles.
Throughout his later career, he dedicated significant effort to developing a unified theory that
could reconcile the deterministic framework of general relativity (GR) with the probabilistic
nature of quantum mechanics (QM) (Isaacson, 2007). His search for a "theory of everything"
aimed to bridge these two foundational yet seemingly incompatible pillars of modern physics.
7.2 DPT’s Contribution to Einstein's Vision

DPT honors Einstein's quest for a unified theory by presenting a model that integrates
quantum mechanics and general relativity through continuous present actualization (CPA).
7.2.1 Unified Framework

By grounding all interactions—quantum and gravitational—in the dynamic present, DPT
provides a coherent explanation for the universe's simultaneous deterministic and probabilistic
behaviors. This integration aligns with Einstein's vision of a seamless theoretical system
encompassing all physical phenomena.

7.2.2 Determinism within the Present
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DPT introduces a novel form of determinism rooted in the present moment. Immutable
mathematical laws govern the transformation of energy, while the actualization of specific
potentialities permits probabilistic outcomes within those laws.

e Quantum Events: In QM, particles exhibit probabilistic behavior. DPT posits that all
possible outcomes exist as potentialities, with only one actualizing in the present
moment according to probabilistic laws.

e Gravitational Phenomena: Gravitational effects arise from variations in CPA rates
due to energy density, following deterministic mathematical relationships that allow
for the dynamic unfolding of events.

This framework reconciles the deterministic laws governing physical processes with the

probabilistic nature of quantum events, addressing the dichotomy that challenged Einstein.
7.3 Extending Einstein's Insights

DPT not only aligns with Einstein's philosophical views on time and determinism but
also extends his insights by providing a system that reconciles probabilistic and deterministic
realms. By emphasizing the primacy of the present moment, DPT echoes Einstein's intuition
regarding the illusory nature of temporal distinctions.

Furthermore, DPT addresses Einstein's discomfort with the inherent randomness of QM,
famously captured in his remark to Max Born: "Quantum mechanics is certainly imposing. But
an inner voice tells me that it is not yet the real thing... I, at any rate, am convinced that He does
not play dice" (Einstein, 1926/1971). DPT suggests that apparent randomness arises from the
mathematically prescribed range of potentialities, with only one actualizing in the present

moment. This maintains deterministic principles at a fundamental level while accommodating
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probabilistic outcomes, thereby reconciling Einstein's deterministic outlook with the probabilistic
nature of quantum phenomena.
7.4 Summary of DPT's Contributions to Einstein's Pursuit

Dynamic present theory (DPT) extends and reinforces Albert Einstein's vision for
unifying physical theories by building upon his foundational ideas and addressing the challenges
he faced in reconciling quantum mechanics (QM) with general relativity (GR). DPT offers
innovative solutions that align with Einstein's discoveries while introducing novel concepts,
providing a fresh perspective that acknowledges his legacy.

This synthesis not only contributes significantly to the advancement of physics but also

propels the quest for a unified theory into new and promising directions.
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8. Reinterpreting Key Experimental Evidence

Dynamic present theory (DPT) offers novel interpretations of well-established
experimental results by reframing them within the concept of continuous present actualization
(CPA). Rather than altering the underlying mathematics or experimental findings, DPT provides
an alternative lens through which to view these results, potentially resolving long-standing
paradoxes in quantum mechanics (QM) and classical physics.

DPT's predictions can be tested by observing how variations in energy density influence
physical processes. Precise measurements of gravitational time dilation and light deflection near
massive objects could empirically support DPT's methodology. By understanding gravity as an
emergent effect arising from variances in the CPA rate, DPT opens possibilities for fresh
approaches in physics, potentially leading to new technologies or deeper insights into
fundamental forces with far-reaching implications.

8.1 Double-Slit Experiment

Standard Interpretation. In the double-slit experiment, particles such as photons exhibit
wave-like behavior when not observed, creating an interference pattern on a detection screen.
However, when measurements are made to determine which slit a photon passes through, they
behave as discrete particles, and the interference pattern disappears. This phenomenon led to the
concept of wave-particle duality (Tirole et al., 2023).

DPT Interpretation. Building on the discussion in Section 3.1 (Wave-Particle Duality),
DPT submits a distinct interpretation of the double-slit experiment. According to DPT, as each
photon traverses a slit, it actualizes at a specific point on the detection screen through the CPA
process. The observed interference pattern arises not from the photon possessing both wave and

particle characteristics simultaneously but from the statistical distribution of discrete



THE DYNAMIC PRESENT 39

actualization events. These events map out regions of higher and lower probabilities governed by
mathematical laws within the CPA framework.

This contrasts with the standard interpretation by eliminating the need for a dualistic
description of particles. In DPT, particles do not exist in a superposition of states; instead, they
have potentialities that actualize in the present moment according to probabilistic laws.

Figure 3

Wave Interference Pattern

Note. An illustration showing individual photons actualizing at specific points on a

detection screen, building up an interference pattern over time.
8.2 Gravitational Waves

Standard Interpretation. Gravitational waves are ripples in the fabric of spacetime,
predicted by general relativity and first directly detected in 2015 (Abbott et al., 2016).
Gravitational waves, as detected by observatories like LIGO, are produced by massive objects,
such as black holes, accelerating through spacetime, which generates distortions that propagate
outward at the speed of light.

DPT Interpretation. Building upon concepts from Section 4.2 (Relativistic Effects
Explained by CPA Variations), DPT offers an alternative interpretation by viewing gravitational

waves as fluctuations in the CPA process caused by dynamic shifts in mass-energy distributions



THE DYNAMIC PRESENT 40

within the dynamic present. Changes in energy density due to massive objects accelerating or
merging lead to localized variations in CPA rates.

These variations propagate outward as successive actualizations of potentialities
influenced by the changing energy densities, analogous to ripples spreading on the surface of
water but within the dynamic present framework.

This perspective maintains consistency with empirical observations while providing a
unified understanding of gravity without conceptualizing spacetime as a malleable medium.
8.3 Quantum Entanglement

Standard Interpretation. Quantum entanglement describes how particles can remain
correlated such that the state of one particle instantaneously influences the state of another,
regardless of the distance separating them. This phenomenon, which Einstein famously referred
to as "spooky action at a distance" (Einstein et al., 1935), challenges traditional notions of
locality.

DPT Interpretation. Referencing Section 3.2 (Quantum Entanglement), entanglement in
DPT reflects the simultaneous actualization of shared potentialities within the dynamic present,
preserving locality and causality. The states of entangled particles are not connected through
faster-than-light communication; instead, they actualize simultaneously as part of the same
unfolding present moment. The correlation observed between entangled particles reflects the
interconnectedness of all entities within the present, eliminating the need for non-local
explanations while preserving quantum correlations.

Experimental Distinction. Experiments could be designed to distinguish DPT's
interpretation from standard non-local theories by testing for hidden variables or investigating

the timing of actualization events. If DPT's local actualization model holds, it would predict that
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any observed correlations are due to shared initial conditions and simultaneous actualization
rather than instantaneous influence across distances.
8.4 Michelson-Morley Experiment

Standard Interpretation. The Michelson-Morley experiment, conducted in 1887,
attempted to detect the presence of the luminiferous aether, a hypothetical medium through
which light waves were thought to propagate (Cassini & Levinas, 2024). The null result—no
observed variation in the speed of light due to Earth's motion—challenged the aether hypothesis
and paved the way for the development of special relativity (Einstein, 1905).

DPT Interpretation. In DPT, the constancy of the speed of light, regardless of Earth's
motion, as demonstrated by the Michelson-Morley experiment, reflects the underlying
consistency of the CPA process in the present moment. Light, as an expression of energy,
propagates through the dynamic present according to fixed mathematical laws. The negative
result confirms that the speed of light is an invariant feature of reality, independent of an external
reference frame or medium such as the aether.

8.5 Hafele-Keating Experiment

Standard Interpretation. The Hafele-Keating experiment tested time dilation by flying
atomic clocks around the world and comparing them to clocks left on the ground. The results
confirmed predictions from both special and general relativity, showing that moving clocks
experienced less time than stationary ones (Will, 2014).

DPT Interpretation. DPT interprets time dilation not as a literal slowing of time but as
variations in the rate at which potentialities actualize across different frames of reference, as
discussed in Section 4.2.2 (Gravitational Time Dilation). In the Hafele-Keating experiment, the

atomic clocks onboard the aircraft actualize potentialities at a dissimilar rate compared to those
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on the ground due to their differing velocities and gravitational influences. This variation in the
CPA rate accounts for the divergence observed over time, aligning with the predictions of
relativity but within the framework of DPT's dynamic present.

Clarifying CPA Rate Variations. The CPA rate is influenced by factors such as velocity
and gravitational potential. Higher velocities and stronger gravitational fields lead to a slower
CPA rate, causing clocks in these conditions to record less elapsed time compared to those in
lower velocities and weaker gravitational fields.

8.6 Summary of Reinterpreting Experimental Evidence

This section demonstrates how dynamic present theory (DPT) provides alternative
explanations for key experiments and observations. By reexamining the double-slit experiment,
gravitational waves, quantum entanglement, the Michelson-Morley experiment, and the Hafele-
Keating experiment through the continuous present actualization (CPA) model, DPT resolves
longstanding paradoxes and offers intuitive insights without relying on traditional constructs.
These reinterpretations validate DPT's conceptual foundations and highlight its potential to

transform our understanding of fundamental physical phenomena.
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9: Mathematical Framework of Dynamic Present Theory

Dynamic present theory (DPT) introduces a novel conceptual framework for interpreting
reality through continuous present actualization (CPA). Importantly, DPT maintains the
mathematical consistency of existing theories, ensuring that the equations of quantum mechanics
(QM) and general relativity (GR) remain valid but are recontextualized within the CPA
framework. In this section, we provide detailed mathematical formulations of how variations in
CPA rates due to energy density lead to gravitational effects and reinterpret fundamental
equations within the DPT framework.
9.1 Mathematical Derivation of Gravitational Effects in DPT

9.1.1 CPA Rate Function.

k (1

Where:

e a(x): CPA rate at position x.

e p(x): Energy density at position x.

e k: Proportionality constant.

Summary. The CPA rate a(x) is inversely proportional to the local energy density p(x).
This relationship implies that regions with higher energy density experience slower actualization
rates, while areas with lower energy density allow for faster actualization.
9.1.2 Inclusion of All Forms of Energy

The energy density p(x) in DPT encompasses all forms of energy that contribute to
gravitational effects, mirroring the role of the stress-energy tensor 7y in general relativity. This

includes:
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o Rest Mass Energy: The energy equivalent of mass (E = mc?).
e Pressure-Related Energy Densities: Energies associated with pressure, tension, and
stress within matter and fields.
e Energy Fluxes: Contributions from the flow of energy and momentum.
By incorporating these components, DPT ensures that all relevant energy densities
influencing the CPA rate are considered, aligning with the energy densities that affect spacetime
curvature in GR.

9.1.3 Gradient of the CPA Rate
~ kVp(z) @
p(xz)?

Summary. The spatial change in the CPA rate a(x) is determined by the gradient of

Va(x)

energy density p(x). This means that variations in energy density across space create
corresponding changes in the CPA rate, which influence gravitational acceleration.

9.1.4 Gravitational Acceleration
g = —Va(z)

Summary. Gravitational acceleration g is defined as the negative gradient of the CPA

©)

rate o(x). This implies that gravity directs objects toward regions where the CPA rate decreases,
corresponding to areas of higher energy density.
9.1.5 Deflection Angle

6 = Va(z)dz @

path
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Summary. The deflection angle 6 of a particle's trajectory is calculated by integrating the
gradient of the CPA rate a(x) along its path. This quantifies how much the path bends due to
variations in a(x) as the particle moves through space.

9.2 Einstein’s Field Equations in General Relativity

Standard Interpretation. Einstein’s Field Equations describe how the curvature of

spacetime (Guv) is influenced by the energy and momentum of matter and radiation (7yv), with

A representing the cosmological constant. (Einstein, 1915).

8rG ©
G,u,z/ + A-g;u/ — T 4 T;u/
Where:
e Guyv: Einstein tensor describing spacetime curvature.
e A: Cosmological constant.
e Zuv: Metric tensor.
o Tuv: Stress-energy tensor.

G: Gravitational constant.

c¢: Speed of light.
9.2.1 DPT Interpretation of Einstein’s Field Equations

Dynamic Present Theory (DPT) reinterprets Einstein’s field equations by expressing
spacetime curvature in terms of continuous present actualization (CPA) rate gradients influenced
by energy density. Instead of attributing gravity to spacetime curvature, gravitational effects arise
from how energy densities affect the CPA rate a(x), aligning with the energy-momentum

distributions represented by 7yy. This reframing retains the mathematical structure of general
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relativity (GR) while embedding it within the CPA framework, eliminating the need for
spacetime curvature as a fundamental concept.

Reformulating the Equations without Spacetime Curvature.

By redefining the Einstein tensor Guv in terms of CPA rate gradients, we establish a

relationship between energy-momentum distributions and the dynamics of CPA:
(6)
Va(z) = F(T,.)

Where:

e Va(x):Gradient of the CPA at position x.

e F: Function relating the stress-energy tensor to CPA rate gradients.

In this formulation, gravitational effects are derived from variations in energy density
influencing CPA rates, rather than from spacetime curvature. This approach maintains the
mathematical integrity of GR but situates it within the CPA framework, offering a novel
interpretation of gravitational phenomena.

9.2.3 Reformulating the Equations without Spacetime Curvature)|
In DPT, gravitational effects are derived from variations in energy density influencing

CPA rates, rather than from spacetime curvature. By redefining the Einstein tensor Gy in terms

of CPA rate gradients (Equation 6), we establish a relationship between energy-momentum
distributions and the dynamics of CPA. This approach retains the mathematical structure of
general relativity but reframes it within the CPA framework, eliminating the need for spacetime
curvature as a fundamental concept.

9.3 Schrodinger's Equation in Quantum Mechanics
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9.3.1 Classic Schriodinger’s Equation

(7)
h'é-t- —HW

Where:

e i: Imaginary unit.

e h: Reduced Planck constant.

 H: Hamiltonian operator representing the total energy of the system.

e ¥: Wave function.

Standard Interpretation. Schrédinger's equation describes the time evolution of the
wave function ¥, which represents the possible states of a quantum system.
9.3.2 DPT Interpretation of Schrodinger's Equation

In DPT, the wave function ¥ represents the range of mathematically possible outcomes
(potentialities) that could actualize in the present moment. The probabilistic nature of quantum
mechanics arises from the mathematical laws directing the CPA process, as discussed in Section
2.4. Measurement does not collapse the wave function; instead, one potentiality naturally
actualizes in the dynamic present, eliminating the need for wave function collapse (see Section
3.3). This perspective maintains deterministic principles at a fundamental level while
accommodating probabilistic outcomes, thereby reconciling Einstein's deterministic outlook with
the probabilistic nature of quantum phenomena.
9.4 Wave-Particle Duality in the Double-Slit Experiment

9.4.1 Classic Intensity Pattern Equation
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wdsin @ ®

I(8) = I, cos®

Where:

e I(0): Intensity at angle 6.

Iy: Maximum intensity.

d: Distance between the slits.

e A: Wavelength of the light used.

Standard Interpretation. This equation describes the interference pattern resulting from
the wave-like behavior of particles, producing constructive and destructive interference fringes
(Bach et al., 2013)

9.4.2 DPT Interpretation of Wave-Particle Duality

As elaborated in Sections 3.1 and 8.1, the interference pattern arises from the distribution
of potentialities that actualize as photons pass through the slits. Each photon actualizes at a
specific point on the detection screen, guided by probabilities determined by mathematical laws
within the CPA framework. The accumulation of these individual actualizations over many trials
produces the observed interference pattern without requiring the photon to exist simultaneously
in multiple states.

9.5 Gravitational Waves

9.5.1 Classic Power Emission Equation

)
o 32 G4 (mlmg)Q(ml .2 mg)

P =
5 ¢° rd
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Where:

e P:Power emitted.

e G': Gravitational constant.

c: Speed of light.

e my,m;: Masses of the objects.

r: Separation distance between the objects.

Standard Interpretation. This equation describes the power radiated as gravitational
waves by two orbiting masses according to general relativity.
9.5.2 DPT Interpretation of Gravitational Waves

DPT interprets gravitational waves as variations in the CPA process caused by changes in
energy density within the dynamic present. When massive objects like binary stars or black holes
accelerate or merge, they cause significant alterations in local energy densities. These differences
result in changes in the CPA rate a(x) that propagate through space. The propagating CPA rate
variations correspond to the phenomena we detect as gravitational waves. Instead of ripples in
spacetime curvature, gravitational waves in DPT are ripples in the actualization rates of
potentialities within the dynamic present. These variations lead to measurable effects, such as
tiny changes in distances between objects, consistent with observations made by detectors like
LIGO. By reframing gravitational waves as CPA rate variations, DPT provides an alternative
explanation that aligns with observed data while eliminating the need for spacetime curvature.
9.6 Summary of Mathematical Descriptions

This section outlines the mathematical formulations that underpin dynamic present
theory, recontextualizing fundamental equations from quantum mechanics and general relativity

within the continuous present actualization (CPA) framework. By providing precise
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mathematical descriptions of processes such as wave function evolution and gravitational wave
propagation, DPT maintains the consistency and predictive power of established theories while
introducing innovative perspectives. These mathematical foundations are crucial for advancing

DPT's theoretical robustness and facilitating empirical validation.
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10. Challenges, Limitations, and Future Directions

Dynamic present theory (DPT) offers a promising framework for unifying quantum
mechanics and general relativity through the concept of continuous present actualization (CPA).
However, to gain broader acceptance within the scientific community, it must address several
challenges and limitations.

One significant criticism might be the lack of a rigorous mathematical formalism
comparable to existing theories. Without precise mathematical models, DPT remains difficult to
test or validate. Future research will focus on developing comprehensive mathematical
frameworks to facilitate empirical verification and integration with established physical laws.

Another concern is the need for clear criteria for falsifiability. For DPT to be
scientifically robust, it must make specific, testable predictions that distinguish it from existing
theories. Proposed future directions include conducting precision tests of time dilation using
satellite-based atomic clocks, analyzing cosmic microwave background variations for patterns
explained by CPA rates, and investigating particle behavior under extreme energy conditions to
observe potential effects of altered CPA rates.

Compatibility with established theories is also a critical issue. Questions arise about
whether DPT can replicate all successful predictions of general relativity and quantum
mechanics. DPT aims to reinterpret these theories rather than replace them, preserving their
empirical successes while providing a unified conceptual model. Efforts should focus on aligning
fundamental equations within the CPA context and ensuring integration with quantum field
theory to encompass all fundamental interactions.

Conceptual challenges involve the notions of CPA and the primacy of the present

moment, which some may find philosophically contentious or insufficiently explanatory.
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Addressing these requires interdisciplinary collaboration to refine the conceptual foundations of
DPT, engage in philosophical discourse, and ground its ideas firmly in empirical science.
Clarifying the role of the observer and ensuring that actualization occurs objectively within the
CPA process are essential steps.

Looking ahead, several key areas warrant focused investigation to forward DPT and
validate its implications. Developing a rigorous mathematical formalism is crucial, as is
designing and conducting experiments to test DPT's unique predictions. Integrating DPT with
quantum field theory will help unify fundamental interactions, and exploring its cosmological
implications could offer fresh perspectives on phenomena like dark matter, dark energy, and
early universe dynamics.

Exploring potential technological applications, such as enhancing quantum computing
algorithms, designing more efficient energy systems, and developing advanced sensors, could
demonstrate DPT's practical value. Interdisciplinary research extending into philosophy,
consciousness studies, and artificial intelligence may further enrich the theory's development.

In summary, while dynamic present theory presents an innovative approach with the
potential to unify key areas of physics, it must address criticisms and limitations through
rigorous mathematical development, empirical validation, and collaborative research. By doing
so, DPT can refine its framework, contribute meaningfully to scientific understanding, and pave

the way for future breakthroughs.
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11. Conclusion: A New Paradigm for Understanding Reality

Dynamic present theory (DPT) signifies a profound paradigm shift in our comprehension
of the universe. By asserting the present moment as the sole locus of existence, DPT provides a
unified perspective that reconciles the apparent contradictions between classical and quantum
physics, offering a coherent and elegant vision of reality. As elucidated in Section 6, DPT
bridges the gap between the probabilistic nature of quantum mechanics (QM) and the
deterministic model of general relativity (GR), unifying these realms through the continuous
actualization of the present moment.

By reinterpreting foundational experiments and observations through the lens of the
dynamic present (Section 9), DPT delivers intuitive explanations for phenomena such as
quantum entanglement and gravity without necessitating complex constructs or additional
dimensions. This theory builds upon the foundational insights of physicists like Einstein,
presenting fresh perspectives that have the potential to revolutionize our conception of
fundamental processes and pave the way for a new era of scientific research and philosophical
insight.

As we validate the implications of DPT through theoretical development and
experimental testing proposed in Section 10, we stand on the brink of a groundbreaking era in
physics. DPT encourages the adoption of a more holistic and interconnected view of existence,
resonating with philosophical traditions that emphasize the significance of the present moment.

Furthermore, DPT's capacity to enhance our knowledge spans various scientific
disciplines. In quantum computing, DPT's interpretation of QM could prompt innovative
approaches to processing and manipulating quantum information. In cosmology, DPT's

perspective of the universe as a dynamic process of continuous present actualization (CPA)
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challenges conventional interpretations and opens novel avenues for exploring the origins and
evolution of the cosmos. Additionally, the parallels between artificial intelligence systems and
the CPA process described by DPT may provide insights into both artificial and natural
intelligence, potentially informing the development of more advanced technologies.

In summary, dynamic present theory offers a transformative vision that unifies quantum
mechanics and general relativity through the continuous actualization of the present moment. By
reimagining central concepts and building upon the mathematical foundations of established
theories, DPT addresses long-standing paradoxes and opens uncharted pathways for research
across physics, cosmology, and philosophy. As we continue to expand and refine this
framework, DPT holds the potential to fundamentally reshape our understanding of reality and

stimulate an inspired era of scientific discovery.
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