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Abstract

Newton’s three laws of motion have been the foundation of classical mechanics
for centuries. However, they were formulated within the framework of absolute
space and time, assuming a privileged reference frame. This assumption becomes
problematic when considering relativistic and quantum effects, which suggest that
space and time are not absolute but instead emerge from deeper physical principles.

Newtonian mechanics breaks down in two major regimes:

• At high velocities, where relativistic corrections become necessary,

• At small scales, where quantum mechanics takes over.

In this paper, we demonstrate that Newtonian mechanics can be naturally
extended to encompass both relativity and quantum mechanics by reformulat-
ing its axioms within the framework of genertial frames—a novel approach in
which forces propagate at finite speed, and time and space are measured locally
by material objects equipped with proper tickers.

We identify the key flaw in Newtonian mechanics: the assumption of instan-
taneous signal propagation, both in force interactions and in defining absolute
time. By replacing these with finite-speed force propagation and local time-
keeping, we derive:

• Relativity as a necessary consequence of finite-speed force transmission,

• Quantum mechanics as a stability condition imposed by finite-speed inter-
nal interactions.

1 Introduction

1.1 The Foundations of Newtonian Mechanics

Newton’s three laws of motion, introduced in Philosophiæ Naturalis Principia Mathemat-
ica (1687) [1], have been the foundation of classical mechanics for centuries. They are
formulated as follows:
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1. First Law (Law of Inertia): An object remains at rest or in uniform motion
unless acted upon by an external force. Mathematically,

dv

dt
= 0, if F = 0. (1)

2. Second Law (Force-Motion Relationship): The force applied to an object is
proportional to the rate of change of its momentum,

F =
dp

dt
= m

dv

dt
. (2)

3. Third Law (Action-Reaction Pairing): For every action, there is an equal and
opposite reaction,

F12 = −F21. (3)

While Newtonian mechanics accurately describes macroscopic motion under everyday
conditions, it fails to account for phenomena at very high velocities and very small scales.
The development of relativity and quantum mechanics in the 20th century showed that
Newtonian physics is a limiting case of deeper, more general frameworks [2, 3, 4].

1.2 Identifying the Core Problems in Newtonian Mechanics

Despite its successes, Newtonian mechanics rests on two key assumptions that require
modification:

1. Absolute Space and Time: Newtonian mechanics assumes the existence of an
external, universal time coordinate t that applies to all observers. However, special
relativity demonstrated that time is observer-dependent [2]:

dτ 2 = dt2 − dx2

c2
. (4)

This means that different observers experience time differently, requiring a refor-
mulation of Newton’s framework.

2. Instantaneous Action at a Distance: Newtonian gravity is formulated through
the Poisson equation:

∇2Φ = 4πGρ. (5)

This equation lacks time dependence, meaning that any change in the mass distri-
bution ρ affects the gravitational potential Φ instantly. This contradicts causality
and is inconsistent with the fact that changes in mass distributions should propagate
at finite speed [5].

A similar issue exists in electrostatics, where Coulomb’s law describes the force
between two charges:

F =
1

4πε0

q1q2
r2

r̂. (6)

The corresponding electrostatic potential ϕ satisfies Poisson’s equation,

∇2ϕ = − ρ

ε0
, (7)

implying that changes in charge distribution ρ affect ϕ instantly. This was re-
solved by Maxwell’s equations [6], which introduced time-dependent terms, enforc-
ing finite-speed propagation of electromagnetic interactions.
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1.3 Proposed Solution: The Genertial Framework

To overcome these limitations, we propose a new approach: the Genertial Framework,
which replaces absolute time and instantaneous forces with:

• Finite-speed force-carrying fields: Forces are mediated by propagating waves,
removing the assumption of instantaneous interaction.

• Ticker-based time measurement: Each system carries an internal clock (*ticker*),
removing the need for absolute time.

• Local frame evolution: Physical laws emerge from the interaction between
genertial frames, rather than being imposed externally.

This framework restores causality and naturally extends Newtonian mechanics to
include relativity and quantum mechanics. In the next section, we derive the fun-
damental equations governing finite-speed force propagation, laying the foundation for a
revised Newtonian framework that is consistent with modern physics.

2 Eliminating Infinite Signal Propagation: Force-Carrying

Fields

2.1 The Problem of Instantaneous Action

Classical Newtonian mechanics implicitly assumes that forces propagate instantaneously.
This is evident in two problematic assumptions:

1. Absolute space and time (the “Eye of God” reference frame): A uni-
versal clock coordinates all events, allowing simultaneous observation of the entire
universe.

2. Instantaneous force interactions: Newton’s gravitational field and Coulomb’s
electrostatic field are described by the Poisson equation, which has no time de-
pendence, implying that any modification in the source immediately affects the
entire field.

Einstein’s relativity resolved the first issue by introducing Lorentz transformations,
enforcing a universal speed limit (speed of light). However, relativity was still formulated
within a pre-existing background space-time.

Additionally, classical electrostatics, governed by Coulomb’s law,

F =
1

4πε0

q1q2
r2

r̂, (8)

also suffers from the problem of instantaneous action. The corresponding electrostatic
potential ϕ satisfies the Poisson equation:

∇2ϕ = − ρ

ε0
. (9)

This equation, like Newtonian gravity, lacks any time dependence, implying that
changes in the charge distribution ρ affect the potential ϕ everywhere instantaneously.
Maxwell’s equations later corrected this by introducing time-dependent fields, enforcing
finite-speed propagation of electromagnetic interactions.
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2.2 Introducing a Finite-Speed Force Field

To make force propagation physical, we introduce a force-carrying field ϕ(r, t) that
satisfies a wave equation:

∂2ϕ

∂t2
− c2∇2ϕ = 0. (10)

This enforces finite-speed propagation of forces, eliminating the paradox of in-
stantaneous interactions. The speed of force transmission c emerges as a fundamental
property of the field. The introduction of this field not only resolves causality issues
but also lays the foundation for a consistent formulation of relativistic dynamics within
Newtonian mechanics.

2.3 Derivation of the Wave Equation for Force Fields

We seek to generalize Newton’s laws by replacing instantaneous interactions with a force
field that propagates at a finite speed. To derive the correct field equation, we impose
the following physical principles:

1. Conservation of energy and momentum: The force field must be capable of
transmitting energy between interacting bodies without violating conservation laws.

2. Lorentz invariance: The field must respect the relativistic requirement that no
information propagates faster than the speed of light.

3. Reduction to Poisson’s equation in the static limit: The new field must
recover Newtonian gravity and Coulomb’s law when time derivatives vanish.

We begin by considering the standard Poisson equation for a force potential ϕ:

∇2ϕ = −S(r, t), (11)

where S(r, t) represents the source term (such as mass density ρ for gravity or charge
density ρq for electromagnetism). Since we require finite-speed propagation, we generalize
this equation by allowing ϕ to be time-dependent and satisfy the wave equation:

∂2ϕ

∂t2
− c2∇2ϕ = S(r, t). (12)

This equation describes the evolution of a field that propagates disturbances at
speed c rather than affecting the entire space instantaneously.

2.4 Interpretation and Physical Consequences

• The term ∂2ϕ
∂t2

ensures that changes in the force field propagate outward as waves,
rather than acting instantaneously at a distance.

• The source term S(r, t) ensures that the field responds to the presence of matter
or charge in a causal manner.

• This formulation predicts the existence of gravitational waves and electromag-
netic waves, both of which have been experimentally observed.
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By adopting this perspective, Newtonian mechanics naturally transitions to a rela-
tivistic framework where forces are no longer treated as instantaneous but instead as
finite-speed interactions mediated by a propagating field.

2.5 Implications for Mechanics and Field Theory

The introduction of a finite-speed force field has several profound implications:

• It eliminates action at a distance, a key criticism of Newtonian gravity and
electrostatics.

• It justifies relativity from first principles, as the requirement of finite-speed
interaction naturally leads to Lorentz transformations.

• It provides a framework for force unification, since both gravitational and
electromagnetic forces can now be described as manifestations of propagating fields.

In the next section, we develop the concept of Genertial Frames, showing how these
material-bound reference frames provide a natural way to describe force interactions in
a locally meaningful manner.

3 Local Nature of Interactions: Genertial Frames

3.1 The Problem with Abstract Frames in Classical Mechanics

In classical mechanics, referential frames are purely mathematical constructs. They
serve as abstract coordinate systems in which motion is described but are not neces-
sarily tied to any physical system or material entity. A classical inertial frame
can be defined anywhere, even in completely empty space, and does not require a
physical reference.

This abstraction introduces several conceptual and practical issues:

1. Lack of Physical Realization: Classical frames are assumed to exist indepen-
dently of matter, meaning that motion is described with respect to an external,
undefined space rather than being tied to physical reality.

2. Time is Assumed Universal: Newtonian mechanics assumes that all frames
share a common universal time, ignoring the fact that time must be measured
by physical processes.

3. Inertia Defined Mathematically, Not Physically: An ”inertial” frame is
mathematically imposed rather than arising from physical interactions.

In contrast, real physical systems do not rely on abstract coordinate grids; instead,
forces and changes in motion (acceleration) are experienced locally within interacting
material objects. To correct this, we introduce the concept of genertial (GENeralized
iNERTIAL) frames, which redefines what a physically relevant reference frame
is by tying it to a material object with a built-in clock.
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3.2 Defining Genertial Frames: Matter-Bound Reference Sys-
tems

A genertial frame (GF) is a physical system that serves as proper reference frame to
a material object. It’s fundamental and defining property is that it provides the object
with its proper means of measuring time, using its own co-moving ticker (intrinsic
clock). Mathematically, a genertial frame is defined as:

G = {M, τ, ϕ(r, t)}, (13)

where:

• M is the material system or particle defining the frame.

• τ is the locally measured proper time (ticker time).

• ϕ(r, t) is the force field potential at the location of the system.

This formulation means that:

• Time is not external, but is instead measured locally by a material object’s
ticker.

• No frame exists without a material system—a frame cannot exist in empty
space.

• Changes in motion (dynamics) are dictated by force, rather than motion
being merely relative to force.

• Tickers are physically well-known phenomena, as demonstrated by atomic
clocks, which define the SI second based on cesium atom oscillations.
Proper time is experimentally measured by counting ticks of a local clock.

By using genertial frames, we remove the need for absolute space and time, making
all motion inherently local and physical rather than dependent on arbitrary global
reference points.

3.3 The Fundamental Laws of Genertial Frames

3.3.1 Ticker-Based Time Measurement and Infinitesimally Displaced Frames

In classical mechanics, time is measured using an external, universal clock. In the gener-
tial framework, time is measured by counting the ticks of the physical system’s internal
clock. The fundamental equation governing this is:

dτ

dt
=

1

γ(ϕ)
, (14)

where γ(ϕ) is a force-dependent correction factor that modifies the ticker rate
based on the local force field ϕ(r, t). This means that time flows differently depending
on the local force conditions, leading directly to relativistic time dilation effects.

Moreover, the White Rabbit Protocol (WRP) at CERN provides a real-world
example of distributed time synchronization through tick-based coordination. The WRP
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distributes timing signals (ticks) from a master clock to ensure that all detector
subsystems remain synchronized to sub-nanosecond precision. This is an experimental
realization of ticker-based timekeeping, reinforcing the concept that proper time is
measured via discrete tick synchronization, not an absolute universal clock.

To describe the dynamics of a system in response to force, we introduce the concept
of a series of infinitesimally displaced genertial frames. Rather than considering
a static global reference frame, a system undergoing acceleration is described as transi-
tioning through an infinitesimally close sequence of local inertial states.

Using this sequence, we derive the Lorentz factor from the geometric relationship
between two successive infinitesimally displaced frames. Applying Pythagoras’ theorem
to the space-time displacement between two such frames, we obtain:

c2dτ 2 = c2dt2 − dx2, (15)

which leads directly to the Lorentz factor:

γ =
1√

1− v2/c2
. (16)

This derivation shows that relativistic effects are not assumptions, but emerge
naturally from the way an object moves through consecutive local frames.

3.4 Transitioning from Newtonian to Relativistic Dynamics

Since each system measures time locally, the relativistic corrections that normally require
post-hoc Lorentz transformations in classical mechanics emerge directly from the
genertial framework.

This transition bridges the gap between Newtonian and relativistic mechan-
ics, ensuring that all physical quantities are measured locally, causally, and materi-
ally.

4 Relativistic Dynamics from Newton’s Second Law

4.1 Reformulating Newton’s Second Law in the Genertial Frame-
work

Newton’s Second Law states that force is equal to the time derivative of momentum:

F =
dp

dt
. (17)

In the genertial framework, time must be measured using the local ticker time τ ,
leading to the reformulation:

F =
dp

dτ

dτ

dt
. (18)

From Section 3, we derived the relationship:

dτ

dt
=

1

γ
, (19)
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where γ is the Lorentz factor:

γ =
1√

1− v2/c2
. (20)

Since relativistic momentum is given by:

p = γmv, (21)

differentiating this with respect to ticker time τ , and treating mass as a constant
within the genertial frame, we obtain:

dp

dτ
= m

d

dτ
(γv). (22)

Mass as a Constant in its Inertial Frame: Since mass is an intrinsic property
of the particle within its own inertial frame, it remains constant under differenti-
ation with respect to proper time τ . Unlike in classical mechanics, where mass can be
treated as an externally imposed quantity that may vary due to external interactions, in
the genertial framework, mass is a fundamental parameter associated with the material
object’s internal ticker-based time. Therefore, when differentiating with respect to τ ,
mass is extracted as a constant factor:

dp

dτ
= m

(
dγ

dτ
v + γ

dv

dτ

)
. (23)

Using the chain rule,

dγ

dτ
=

γ3v

c2
dv

dτ
, (24)

the force equation becomes:

F = mγ
dv

dτ
+

mγ3v

c2
dv

dτ
v. (25)

This formulation shows that the acceleration felt in the proper time τ is different from
the acceleration in coordinate time t, naturally incorporating relativistic corrections.

4.2 Mass as Resistance to Frequency Disturbance

Since mass is a parameter tied to the genertial reference frame and does not change when
differentiating with respect to proper time τ , we reinterpret it as a system’s reluctance
to ticker-frequency modification. The effective mass meff in the presence of a force
is defined as:

meff =
F

γ3 dv
dτ

. (26)

This means that mass is not an externally imposed, fixed quantity, but instead a
dynamic response to force interactions.
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4.3 Derivation of Energy-Momentum Relation

The total energy of a system can be derived by considering the work done by the force:

dE = F · dx. (27)

Using E = γmc2, differentiating with respect to time and equating to dE, we recover
the famous energy-momentum relation:

E2 = p2c2 +m2c4. (28)

4.4 Force and Field Gradients

Since all forces emerge from interactions with the force-carrying field ϕ(r, t), the funda-
mental relation is given by:

F = −∇ϕ. (29)

This establishes a unified foundation where all forces, including gravity and electro-
magnetism, are described as gradients of underlying force-carrying fields.

This reformulation directly links the genertial framework to field theory, reinforcing
the idea that forces arise due to variations in field potentials rather than absolute space-
time properties.

5 Quantum Mechanics as a Stability Condition

5.1 Newton’s Third Law as a Stability Requirement

Newton’s Third Law states that for every action, there is an equal and opposite reaction:

F12 = −F21. (30)

In classical mechanics, this law is assumed as an independent axiom. However, in the
genertial framework, we derive this law as a necessary stability requirement for any
material system that maintains its internal integrity while interacting with a force field.

Since forces propagate at a finite speed in this framework, an isolated system can
remain stable only if its internal force interactions are dynamically balanced. This condi-
tion requires that any deviation from equilibrium must be counteracted by an equal and
opposite adjustment in force interactions, ensuring stability.

5.2 Standing Waves and Energy Quantization

A fundamental consequence of finite-speed force propagation is that internal interactions
must be mediated through oscillatory dynamics. This means that a stable bound
system must achieve an internal standing wave configuration to ensure continued
structural integrity.

For an isolated system to remain stable under finite-speed interactions, the force-
carrying field ϕ(r, t) must exhibit solutions in the form of standing waves:

∇2ϕ− 1

c2
∂2ϕ

∂t2
= 0. (31)
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The requirement of stability enforces boundary conditions on the system, allowing
only discrete standing wave solutions. These solutions correspond to quantized energy
states of the system, where the energy levels are determined by the wave properties of
ϕ(r, t). The general form of these discrete energy levels is given by:

En = hfn, (32)

where fn represents the characteristic frequencies of the stable oscillatory modes, and
h is a proportionality constant. This result demonstrates that quantization of energy
arises as a natural consequence of stability constraints in an isolated system,
rather than being an arbitrary postulate.

5.3 Classical vs. Quantum Objects

For macroscopic objects, the characteristic frequencies fn are so closely spaced that the
discrete nature of energy levels becomes practically unobservable. This explains why
classical systems appear to exhibit continuous energy variations, whereas microscopic
systems display distinct quantized states. The transition from classical to quantum be-
havior is thus understood as a consequence of the density of standing wave solutions in
different energy regimes.

This result provides a foundational understanding of why quantization is not an
inherent property of “small” systems, but rather a necessary condition for
stability under finite-speed interactions. The quantum behavior of microscopic
systems emerges naturally from the same principles governing macroscopic mechanics,
without requiring separate axioms or assumptions about wavefunction behavior.

5.4 Energy Quantization without Wavefunctions

This framework explicitly stops short of deriving the Schrödinger equation because
Schrödinger’s formulation assumes a wavefunction interpretation that is not necessarily
required to explain quantization. Instead, we demonstrate that energy quantization
is a structural requirement for isolated stable systems, and thus eigenstates
emerge naturally as stable configurations of dynamically interacting systems.

6 Conclusion and Experimental Predictions

6.1 Key Insights from the Genertial Reformulation

In this paper, we have demonstrated that Newtonian mechanics, when reformulated in
terms of genertial frames, naturally extends to encompass both relativistic and quan-
tum mechanical effects without requiring additional independent postulates. By iden-
tifying the fundamental flaw in classical Newtonian mechanics—the assumption of
instantaneous signal propagation—we have shown how a finite-speed force transmis-
sion framework leads to a deeper and more consistent understanding of motion, force,
and system stability.

The core insights gained from this reformulation include:
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1. Eliminating Absolute Space and Time: By introducing ticker-based time
measurement in local genertial frames, we replaced Newton’s implicit assump-
tion of a global time parameter with a physically measurable, locally synchronized
time structure.

2. Emergence of Relativity: The finite-speed propagation of force interactions nat-
urally led to the derivation of the Lorentz factor, demonstrating that relativistic
effects are not imposed but arise directly from the synchronization constraints of
dynamically evolving frames.

3. Dynamic Nature of Mass: Rather than treating mass as an intrinsic, fixed prop-
erty, we have shown that mass emerges dynamically as a system’s resistance
to ticker-frequency modifications induced by external force gradients.

4. Force as a Gradient of Field Potential: Newton’s force law was reformulated
in terms of the force-carrying field ϕ(r, t), leading to a unified description of all
force interactions as field gradients, inherently linking classical mechanics with
modern field theories.

5. Energy Quantization as a Stability Condition: Rather than introducing quan-
tum mechanics as a separate postulate, we demonstrated that energy quantiza-
tion naturally arises from the requirement that stable isolated systems must
maintain standing wave solutions in response to finite-speed force propagation.

6.2 Bridging Classical, Relativistic, and Quantum Mechanics

The genertial reformulation provides a unifying framework that seamlessly transitions
between classical mechanics, relativity, and quantum mechanics:

• In the macroscopic limit, where ticker desynchronization effects are negligible,
the framework reduces to classical Newtonian mechanics.

• At relativistic speeds, the natural constraints imposed by finite-speed force in-
teractions recover the full relativistic equations of motion.

• At small scales, where system stability requires standing wave solutions, the
framework naturally leads to energy quantization without requiring wave-
function postulates.

This approach suggests that relativity and quantum mechanics are not sep-
arate theories but instead emerge as necessary consequences of Newtonian
mechanics when reformulated without the assumption of instantaneous inter-
actions.

6.3 Experimental Predictions

While this paper focuses primarily on the theoretical reformulation of Newtonian me-
chanics, the genertial framework also suggests experimentally testable predictions:
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1. Ticker-Based Time Measurement in Atomic Clocks: Since time in this
framework is defined by ticker oscillations, atomic clocks should exhibit predictable
frequency shifts when subjected to varying force gradients beyond standard rel-
ativistic time dilation. This could be tested by high-precision timekeeping experi-
ments using atomic clock networks.

2. Phase Transitions in Mass Response to External Fields: If mass is inter-
preted as resistance to ticker-frequency modifications, then certain force gradients
might induce measurable variations in effective mass. This could be probed
in high-energy particle interactions where strong force gradients exist.

3. Modifications to Force Propagation in Extreme Conditions: The assump-
tion that all forces propagate at a finite speed suggests that near gravitational
singularities or extreme field conditions, deviations from classical field equa-
tions should be observable. Tests in strong-field gravity experiments, such as around
black holes, could provide insights.

4. Resonant Energy Quantization in Finite-Speed Field Coupling: The emer-
gence of quantized energy states in stable systems implies that experimental setups
with resonant wave coupling in finite-speed fields should show discrete stabil-
ity thresholds. This could be verified in controlled laboratory conditions by studying
confined electromagnetic or mechanical wave systems.

These predictions suggest avenues for experimental validation, particularly in preci-
sion timekeeping, particle physics, and strong-field interactions, offering direct
empirical tests of the genertial framework.

6.4 Ongoing Work and Future Extensions

Beyond the developments presented in this paper, we are actively working on extending
the genertial framework to additional fundamental areas of physics. The following topics
are currently under investigation:

1. Reformulating Lagrangian and Hamiltonian Mechanics: We aim to reinter-
pret the variational principles of mechanics, providing a deeper explanation for the
least action principle based on the genertial framework.

2. Novel Derivation of Gravity and Electromagnetism: We are working on a
new formulation of both gravitational and electromagnetic interactions, show-
ing how they can naturally emerge within the genertial framework while remaining
fully aligned with quantum mechanics.

3. Reformulating the Laws of Thermodynamics: A key focus is on rederiving the
arrow of time from first principles, rather than treating it as a separate postulate,
leading to a more fundamental understanding of irreversibility and entropy.

4. Explaining Quantum Mechanical Phenomena: We are exploring the genertial
interpretation of classic quantum effects, including:

• Hydrogen atom electronic orbitals, derived from stability constraints
rather than imposed wavefunction solutions.
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• Double-slit interference, reformulated in terms of wave coupling within the
finite-speed force field.

• Quantum entanglement, examined as a synchronization effect in dynami-
cally evolving genertial frames.

5. Addressing Open Questions in Astrophysics: We are applying the genertial
approach to analysis of emergence and nature of black holes and resolution of black
hole information paradox, as well as possible explanations of physical mechanism
driving quasars and gamma ray bursts.

These extensions will further solidify the genertial framework as a unifying approach
to fundamental physics, revealing deep structural connections across seemingly distinct
physical theories.

6.5 Closing Thoughts

The reexamination of Newtonian mechanics through the lens of genertial frames reveals
that its fundamental principles, once properly formulated, already contain the seeds of rel-
ativity and quantum mechanics. Rather than requiring separate paradigms, the observed
behavior of physical systems at different scales appears to emerge from a single unifying
principle—the finite-speed synchronization of dynamically evolving frames.

This reformulation, while not claiming to be a final theory, provides a conceptu-
ally cleaner and physically grounded approach to fundamental physics, stripping
away the artificial distinctions between classical, relativistic, and quantum domains. In
this sense, Newton’s laws were never wrong; they were simply waiting to be properly
understood.
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1799.

[6] J. C. Maxwell, “A Dynamical Theory of the Electromagnetic Field,” Philosophical
Transactions of the Royal Society of London 155, 459-512 (1865).

[7] J. Serrano et al., “The White Rabbit Project,” Proceedings of IBIC2013, CERN,
2013.

13


	Introduction
	The Foundations of Newtonian Mechanics
	Identifying the Core Problems in Newtonian Mechanics
	Proposed Solution: The Genertial Framework

	Eliminating Infinite Signal Propagation: Force-Carrying Fields
	The Problem of Instantaneous Action
	Introducing a Finite-Speed Force Field
	Derivation of the Wave Equation for Force Fields
	Interpretation and Physical Consequences
	Implications for Mechanics and Field Theory

	Local Nature of Interactions: Genertial Frames
	The Problem with Abstract Frames in Classical Mechanics
	Defining Genertial Frames: Matter-Bound Reference Systems
	The Fundamental Laws of Genertial Frames
	Ticker-Based Time Measurement and Infinitesimally Displaced Frames

	Transitioning from Newtonian to Relativistic Dynamics

	Relativistic Dynamics from Newton’s Second Law
	Reformulating Newton’s Second Law in the Genertial Framework
	Mass as Resistance to Frequency Disturbance
	Derivation of Energy-Momentum Relation
	Force and Field Gradients

	Quantum Mechanics as a Stability Condition
	Newton’s Third Law as a Stability Requirement
	Standing Waves and Energy Quantization
	Classical vs. Quantum Objects
	Energy Quantization without Wavefunctions

	Conclusion and Experimental Predictions
	Key Insights from the Genertial Reformulation
	Bridging Classical, Relativistic, and Quantum Mechanics
	Experimental Predictions
	Ongoing Work and Future Extensions
	Closing Thoughts


