PART IIl - MASS, INERTIA, AND FORCE AS EMERGENT PROPERTIES

[11.1 Overview — The Nature of Mass, Inertia, and Motion in a Wave-Based Model

Physics traditionally treats mass, inertia, and force as intrinsic properties of matter. In
Newtonian mechanics, mass measures resistance to acceleration; inertia is the tendency of
objects to remain at rest or in motion; and force is the external agent altering motion. Quantum
mechanics further complicates matters by treating particles as probability waves collapsing
upon measurement.

Quantum Wavespace Theory (QWST) proposes a fundamentally different perspective—one in
which mass, inertia, and force are not inherent particle properties but emergent behaviors
arising naturally from structured wave interactions. In QWST, nucleons and electrons are not
solid particles, but resonant standing-wave structures stabilized through interactions with a
universal wave medium called quantum wavespace. Their behavior—whether in motion,
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collision, or responding to applied forces—is governed by interactions among secondary
waves called reaction waves.

QWST redefines these three key concepts:

e Mass emerges as a measure of energy contained within stable, resonant standing-wave
structures (nucleons and electrons).

e Force is not an instantaneous external push but rather a gradual redistribution of
discrete wave-energy increments across nucleon boundaries. A critical threshold,
precisely quantified by the nucleon stabilization ratio (g5) , must be reached before the
nucleon’s state of motion changes.

e Inertia is no longer viewed as inherent to mass. Instead, inertia results from wave-based
equilibrium. Motion persists when nucleon reaction-wave fields maintain stable
resonance, resisting changes until a defined energy threshold is overcome.

[11.2 Force Equilibrium — How Force Interacts with Wave-Based Structures

Unified Explanation of Fundamental Forces

Standard physics models fundamental interactions (electromagnetic, weak, strong) as gauge
fields mediated by exchange particles. In contrast, QWST interprets these forces as arising
naturally from pressure gradients created by wave interference between overlapping reaction
waves. This offers an intuitive and physically explicit explanation for phenomena such as
nucleon binding, atomic orbitals, and gravitational attraction.

Unlike classical mechanics, where force is a simple external agent (F = ma) QWST shows that

a nucleon'’s internal wave structure must first accumulate a critical threshold of incremental
wave energy before acceleration can occur.

39



Nucleon Stabilization Ratio g5 (Originally denoted g)

Quantum Wavespace Theory introduces a fundamental dimensionless constant, the Nucleon
Stabilization Ratio g5 . This ratio quantifies the equilibrium condition required for wave-
energy increments to accumulate and stabilize nucleon fields. The nucleon’s stability arises
from wave reflections and resonance conditions, naturally defining the energy threshold
needed to alter its state of motion:

gs =g =096+2)(6—-1)(2) =980

Note on the use of the Symbol g5

The Nucleon Stabilization Ratio was originally denoted by the symbol g. To avoid confusion
with gravitational acceleration or magnetic moment, we have adopted the symbol g5 ,
explicitly calling it the “Nucleon Stabilization Ratio” to clarify its role. Originally described as
a “field energy storage ratio,” the term was accurate but broader than the direct link to
nucleon stability emphasized here. We retained g for historical purposes but added the
subscript £ referencing the summation of reflections used in its derivation, and to subtly
honor H. W. Schmitz for its discovery (S ~ Z).

Why Force Is Really Energy Redistribution

e Force as Wave Interaction
In QWST, force is not an instantaneous “push” on a static mass but a process of adding
or removing discrete wave increments to the nucleon’s field configuration.

e Inertia from Stored Field Energy
The “resistance” we associate with inertia arises because a fixed number of increments
gs must be reconfigured to change the nucleon’s velocity, making inertia a
consequence of wave energy thresholds.

¢ Reframing Newton's Laws
QWST provides a wave-based interpretation of F = ma by relating classical "mass"
explicitly to the dimensionless stabilization factor gs. Force and acceleration appear
proportional only because each increment of velocity change corresponds precisely to a
certain number of wave increments defined by g .
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Conclusion

Quantum Wavespace Theory explicitly demonstrates that mass, inertia, and force are not
intrinsic properties but emergent behaviors arising naturally from wave interactions within
structured fields. The nucleon stabilization ratio g5 explicitly quantifies these relationships,
providing a unified, wave-based foundation for classical concepts.

Potential Applications

e High-Energy Particle Collisions:
Viewing forces as discrete wave-increment transfers clarifies particle scattering,
merging, or fragmentation at high energies, improving collision modeling.

e Fusion Energy Systems:
Understanding fusion as a wave-increment alignment process enables identification of
precise resonance conditions, potentially reducing brute-force heating and offering
refined control mechanisms in fusion reactors.
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Field Energy Storage Analysis (PPNU Chapter 8)

The energy limiting conditions that exist within the C-sphere, the C-ring, and the C-points,
produce significant effects in wave interactions, and a qualitative understanding of the
nature of these effects is important before the critical quantitative relationships can be
established.

The volume contained within the nucleon C-sphere contains the limiting equilibrium energy
state for sustaining the basic frequency, harmonic, oscillation of the reaction wave pattern.
Any unbalanced energy wave that attempts to pass through this volume is acted upon by
the C-sphere.

The location of the C-sphere within the reaction wave pattern of another nucleon—a
condition that applies to all nucleons—Ilimits the equilibrium exchange of reaction wave
energy across the projected cross-sectional area of the C-sphere. The differential reaction
wave volumes, that exist in the nucleon wave pattern, on radially opposite sides of the C-
sphere, force a change in pressure levels to exist across the C-sphere. The C-sphere
represents a limiting energy condition, and the unbalanced pressure differential ‘piles up' on
each side of the C-sphere, since an acoustic velocity greater than C would be required,
within the C sphere, in order to transfer the additional energy differential at the basic
frequency.

The net effect would be to widen the cosine curve of pressure distribution, and results in
one-half of the pressure differential being reflected back through the wave pattern, while
the other half of the energy differential passes into the C-sphere volume during each
oscillation. The nucleon, meanwhile, attempts to seek a new equilibrium position in order to
balance this energy differential. If the energy differential continues to remain constant, over
each oscillation, then two types of equilibrium adjustments may take place.

Force Equilibrium (PPNU Chapter 8.1)

One form of adjustment arises if the nucleons are forced closer together by the equivalent
of a constant force which produces equal and opposite reactive forces, without motion.

The energy exchanges can only take place in quantum increments, during each cycle, so that
one-half of the energy differential, between the reaction waves, is exchanged during each
oscillation. A summation of the reflected energy increments, along with the original
unbalanced energy flowing across a plane—which is normal to the centerline between the
nucleons, and passes through the center of the C-sphere—is equal to the total reflected

42




energy for each cycle. (This refers to the energy that flows across the plane and external to
the C-sphere.)

In other words, the differential energies, that are reflected back into the reaction wave by
the C-sphere, eventually try to seek equilibrium by passing across a plane at points external
to the C-sphere. This builds a pressure differential across this plane which may be summed
up as a force equal to a pressure times an area, and then compared to the original
unbalanced pressure times area that exists across the C-sphere.

This calculation is summarized here. Further details can be found in #8, appendix.

N=oo
N=1

96 (Force times area ratio, excluding C-sphere)

N=oo
Z =2 (Force times area, across C-sphere)
N=0

In addition to the original_energy increments, the limiting pressure build-up must be

considered:
N=oo
), =6
N=0

From this limiting pressure build-up, the differential transmitted through the C-sphere must

be subtracted:
N=oo
), =1
N=0

Allowing for the opposite symmetrical conditions which exist on each side of the C-sphere
plane, we obtain:
(96 +2)(6 —1)-2 =980 (appendix 8A)

This means that, when final equilibrium conditions are reached, the total force ratio, across
the plane of the C-sphere, reaches a value of 980 times the original force ratio that existed
across the projected area of the C-sphere.

This ratio, 980, represents the field energy storage effects that arise as a result of any force
differentials that are created across a C-sphere.
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In practice, there is an electron associated with each pair of nucleons within the atomic
structure. The electron does not have the equivalent field energy storage capabilities, and
does not contain the same energies, or volumes, as the nucleon, so the overall force ratio will
be taken as equal to g=980.665 (Note that this value is not dimensionally equal to
acceleration.)

This ratio, and its variations within electron fields, plays a vital role in establishing energy-
force relationships.

Derivation of Stored Wave-Energy Reaction Ratio (PPNU Appendix 8)

The wavelength of the nucleon and electron reaction wave is equal to 4r, so the radius of
any reaction wave may be specified by Ry = N4r, and the projected area equals:

mR% = 16mr¢N?

The projected area of the C-sphere is mrg and since the unbalanced energy reflected from
the C-sphere, back into the pattern, is one-half the value of the original unbalanced energy,
and the energy transferred through is also one-half the original energy, then an accumulation
of energy is built up back through the reaction field.

Since the unbalanced energy between waves is also reduced by one-half over each cycle, an
equilibrium condition will eventually be reached, as the accumulated energy spreads through
the reaction field. The summation of these half-energy cycles, as N increases towards
infinity, is:
16mrgN?/2Nnré = 16(6) = 96
N=1
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The reflected diminishing pressure increments, when projected on a normal plane which
passes through the nucleon C-sphere, therefore reach a force ratio equal to 96 times the
original force increment across the C-sphere.

The summation of the initial pressure times area increments, across the C-sphere must be
included with the above cycle series:

1

N =2

s

=
1l

0

Since the above ratios are based on the original pressure increment, then an equilibrium limit
for the total rise in pressure must be included. This pressure summation is then:

2
=6

s
%

=
1l

0

However, since one-half of the pressure differential is transmitted through the projected
area of the C-sphere, then this summation must be subtracted from the total ratio:

Since the reverse effect occurs on the opposite side of the plane through the C-sphere, the
total ratio must be doubled. The total force ratio, normal to the field that is projected on the
plane of the C-sphere, and the initial increment of force that existed across the projected
area of the C-sphere is:

g = (96 +2)(6 —1)(2) = 980/1

In practice, there are electrons associated with the nucleons within the atomic nuclear
structures, so a correction should be made to include their effects. Since the electrons do
not have the equivalent field energy storage and volumes of the nucleons, the resulting ratio
will be taken as equal to

g = 980.665/1
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[11.3 Motion Equilibrium: The Persistence of Motion in Wavespace

Quantum Wavespace Theory (QWST) explains motion not as an intrinsic property of mass, but
as a stable equilibrium of wave-energy within a nucleon's internal field structure. A nucleon
does not physically "carry" momentum as classical mechanics suggests. Instead, motion arises
from a self-sustaining, balanced wave configuration. Thus, the concept traditionally
understood as inertia is reinterpreted in QWST as "'motion equilibrium.”

Motion as Wave-Based Equilibrium

When an external force acts on a nucleon, wave-energy increments flow across the nucleon's
C-sphere boundary, forming toroidal wave structures similar to those associated with
electrons. This energy loops forward through the external field, then back into the nucleon'’s
internal wave field. Continued application of force steadily increases the energy of these
toroidal wave structures, accelerating the nucleon.

When the external force ceases, the wave-energy configuration settles into a stable
equilibrium, allowing the nucleon to continue traveling at constant velocity without ongoing
energy exchange. This equilibrium persists until another wave interaction occurs.

A New Perspective on Inertia

In QWST, sustained motion isn't mass simply "coasting” but rather a state of balanced wave-
energy equilibrium. Unlike classical mechanics, concepts like friction or energy dissipation do
not directly apply within the isolated wave environment. Motion persists because the internal
wave-energy configuration remains stable, requiring no further energy input or exchange once
equilibrium is achieved.

Implications for Understanding Mass

Redefining inertia and persistent motion as wave-based phenomena fundamentally alters how
we understand mass itself. Within QWST, mass indicates how strongly a nucleon’s internal
wave field resists or accommodates energy redistribution. Therefore, acceleration depends not
only on external force but explicitly on the nucleon’s wave-structure response—how easily its
wave-field reconfigures into new equilibrium states.

Thus, mass and inertia in QWST become clear, emergent phenomena, reflecting structured
wave interactions rather than intrinsic particle properties.
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Motion Equilibrium (PPNU Chapter 8.2)

A second form of equilibrium adjustment takes place when a nucleon undergoes accelerated
motion as the result of an applied force.

Under these conditions the field energy pressure differentials flow across the plane of the
C-sphere, in the form of toroidal rings, very similar to those that exist on each side of the
plane of the electron C-ring. The flow is forward, through the external field, and back through
the C-sphere.

As long as the external force is applied, the field energy is increased, and the velocity
increases. Upon removal of the force, the circulating field energy remains constant, and the
nucleon maintains a constant velocity until acted upon by another force.

It should be noted that the energy exchanges between the external field and the forces
across the nucleon C-sphere are not linear with velocity, but are limited by the acoustic
velocity, C, of the external field.

The rate of change of the energy interactions between the external field and the C-sphere is
also limited by the volume of the external field, the wave pattern frequency, and the acoustic
velocity.

When traveling at the acoustic velocity, only the energy exchange across the projected area
of the C-sphere becomes effective, and would be equal to 1/g times the energy exchanges
at low velocities. To achieve acoustic velocities, the external wave train must also travel at
the acoustic velocity, and would be more closely represented by an electron reaction wave
field pattern.

A difficulty arises in attempting to determine the exact nature of the force-mass relationship
in the more complex nucleon-electron interactions found in ordinary substances, since any
quantitative values already include the more complex relationships.

In general, the two equilibrium conditions, that have been discussed, provide a conceptual
mechanism that is expressed by Newton's laws of motion.

Empirical correction factors, with some comments on their nature, will prove useful when the
nature of some of the fundamental physical constants are analyzed, beginning with the
gravitational constant G.
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Selected Investigations - The "Velocitron" Concept (Exploratory Hypothesis)

(The concept described in this section is speculative and presented for conceptual
exploration and future investigation.)

Quantum Wavespace Theory introduces the possibility that when a nucleon is subjected to
external acceleration, additional temporary toroidal wave structures—tentatively named
‘velocitrons'—may form at nucleon boundaries, serving as dedicated reservoirs of wave
energy. This intermediate wave structure would temporarily store energy increments
resulting from external forces before converting them into nucleon velocity, providing an
alternative interpretation of inertia and motion in wavespace.

Conceptual Description of Velocitrons

When a force F acts upon a nucleon, wave energy does not instantaneously translate into
acceleration. Instead, an intermediate wave structure (a toroidal ring) forms just beyond the
nucleon’s standard equilibrium boundary. This wave structure, named a "velocitron,"
temporarily accumulates the incremental energy introduced by external force, effectively
buffering it before motion begins. Only when a threshold of stored energy within the
velocitron is reached does acceleration actually occur.

Steps in Velocitron Formation and Energy Conversion

1. Force Threshold and Resistance

A nucleon remains stable until a critical threshold g,,4, (related to the nucleon stabilization
ratio gy ) is overcome. This threshold resembles a wave-based "inertial barrier" rather than
classical friction:

F 2 Gmax

2. Energy Storage in the Velocitron
When the applied force surpasses the threshold, the excess force increment
(F — gmax) @accumulates wave energy in a toroidal “velocitron”:

E, = f(F - gmax)dt

3. Energy Conversion to Velocity
After sufficient wave energy (E,,) accumulates in the velocitron, it transitions into nucleon

velocity increment Av:
Ey
Av =

gmax

Thus, the wave-based version of Newton's law emerges as:
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dv
F = gmax E

Here gmqax €Xplicitly acts like a wave-based equivalent to "mass," indicating the nucleon’s
resistance to velocity changes.

4. Geometric Placement of the Velocitron

Under equilibrium, nucleons define a reaction exclusion boundary at radius N, = 3g5 . When
additional force is applied, this boundary shifts outward slightly by an incremental distance
6N, accommodating the velocitron wave structure at:

1, = (N, + 6N)ry

The velocitron's toroidal geometry thus allows localized energy storage, enabling motion
without significantly disturbing the nucleon’s stable, resonant core.

Variable Definitions:
e F = Applied external force
¢ g5 = Nucleon Stabilization Ratio
® gmax = Inertial resistance threshold (related to gy )
e [E, = Energy stored in velocitron
e Av = Incremental change in nucleon velocity
e 1, = Fundamental radius of the nucleon (C-sphere radius)
e N, = Nucleon equilibrium boundary (measured in multiples of r,)
e 1, = Velocitron formation boundary radius
e 6N = Extra wave cycles required due to external force

Potential Implications and Applications

If experimentally supported, velocitrons could significantly reshape our understanding of
inertia, momentum, and energy transfer at quantum and nuclear scales. Rather than viewing
inertia as an intrinsic property of mass, QWST frames it as a wave-based energy threshold
phenomenon. Practical applications might include refined control of particle accelerations, a
deeper understanding of inertial mass-energy equivalence, and novel approaches for
achieving efficient fusion reactions.
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