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Preface

Field-Space-Mechanics is an extension of the theory of relativity that unifies the
macrocosm and microcosm through a 7-dimensional space-time framework. The
model integrates geometric fields to describe gravity, electromagnetism and quantum
effects. This theory is based on the idea that matter is a geometric effect of relativistic
fields, scalable across all orders of magnitude. Point particles from classical models
are replaced by hollow body vibrations that generate relativistic fields in the wave-
field. This treatise aims to provide a profound understanding of the overarching
connections to the possible unification of all four fundamental forces. The content is
aimed at all readers interested in science who want to learn about a new perspective
on theoretical physics.

New fundamental model of physics

This model supports the two-world view from epistemology by expanding the visible
perspective with visible space and additionally incorporating invisible space, which
explains dark energy, for example. This paper answers the following questions.
Where does the electron's charge come from? What is dark energy or dark matter?
What mechanical circumstance causes the universe to expand? Can wave-particle
duality be resolved? How can gravitational waves be modelled and calculated? Is a
mouldable field propagation velocity possible? Standard scientific models leave some
essential phenomena of physics unresolved. With the help of 7-dimensional Field-
Space-Mechanics, it is possible to find a new approach to the causes of the effect of
matter in space-time.

The essential innovation

The striking innovation of Field-Space-Mechanics lies in the design of a new
particle model that can predict arbitrary particle masses with their coupling
frequencies. The quantitative results agree almost completely with experimental
measurements and can therefore be used as a significant verification argument for
this qualitative model. This makes the characteristic coupling frequencies for
elementary particles and complex particles with their variations accessible. The basis
for all these mass calculations is the electron mass, which is, it should be noted, a
natural constant. The present model also claims to map the internal structure of
elementary particles and to predict the conditions under which a particular interaction
occurs. The required field-space structure in space-time is the result of a relativistic
view of the cosmos, which arises from the Field-Space-Mechanics model.

Due to its complexity, the ontology of Field-Space-Mechanics is explained step by
step in the course of the treatise on the respective topics and substantiated with



formulas and examples. The overall metaphysical context is summarized at the end.
The essential variables are the object frequency, the object mass, the so-called
circular frequency, and the field radius. The angular frequency and the field radius
are redefined within the framework of this field-space-mechanical model.

According to the description of Field-Space-Mechanics, it appears to be the case
that our view of three-dimensional space is fundamentally limited when it comes to
making physical predictions in the relativistic and microscopic realm. The reader is
led from visible three-dimensional space into an invisible space, from which the
cause and effect of matter are explored from a new perspective.

Basic approach

The derivation of Field-Space-Mechanics is a top-down approach. This involves
making assumptions that enable the explanation of overarching relationships. For
example, visible and invisible matter are recorded and formulated in a consistent
manner. The formulas and results stand on their own, but due to their degree of
abstraction, they require a sustained bottom-up approach and further in-depth
analysis in order to explain specific phenomena.

"Where there is a will, there is a way." — Dalai Lama
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Motivation — possible achievements

a) Expanded understanding of life

b) Calculation of mass and frequency for already known particles and particles
that can be predicted using Field-Space-Mechanics

c) Unification of all four fundamental forces into one model

d) A model for the wave-particle duality

e) New understanding of visible and hidden particles

f) Expanded understanding of the theory of relativity and particle physics
g) Calculation of event horizons for all particle sizes

h) Alternative description of black holes

i) New forms of propulsion in aviation/aerospace technology/the automotive
industry

j) Optimised hot fusion
k) Alternative concept for cold fusion

[) New computer technologies in terms of storage capacity and performance by
using the relativistic oscillation properties of photons during their periodic inertial
motion in space-time

m) Teleportation technology through the mathematical describability of the
organism
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Chapter

Introduction to Field-Space-
Mechanics

"The basis of knowledge is doubt about all knowledge" - René Descartes

1.1 Observable Theory of Relativity - The extension of the
reference system

The aim of this chapter is to recognise that the existing model of the general theory of
relativity (GTR) must be extended in order to gain further information about the
previously hidden causes of various space-time mechanical effects and to make
these relativistically calculable. The elaboration of the special theory of relativity
(STR) for 3-dimensional space, which will be generalised in the course of the
following chapters, will serve as a starting point. Einstein's core statement is that an
object of mass or energy bends space-time. Objects take the courses of a space-
time curvature, which leads to the formulation of the law of gravity. GTR assumes
that a perfectly self-contained inertial system can only change its direction or speed
due to its inertia if an external force acts on it. A body with a mass M is therefore
accelerated within the sphere of influence of a gravitational field. Furthermore, the
theory assumes that the maximum velocity Vmnax in @ vacuum has the same value of

m
Vmax = 299792458 5 =c.

As a result, space and time can change dynamically in relation to the maximum
speed Vnax=C and an object can only reach this speed asymptotically. Light
propagates in a gravitational field along a curved path. This is dependent on the
observer relative to moving objects.

The assumptions from GTR are:

Equivalence principle: The force of gravity is identical to the force of inertia in an
accelerated reference system.

Gravitational red shift: The wavelength of light propagating against a gravitational
field increases.

Gravitational blue shift: The wavelength of light travelling towards a gravitational
field decreases.
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Reference system: The spatiotemporal behaviour of an object can be clearly
described using a reference system, such as the Cartesian coordinate system, with
its location-dependent variables.

Inertial system: A reference system is an inertial system if a body remains at rest or
moves uniformly relative to the reference frame. To achieve this state, an object must
be free of other forces.

Mach's principle: Mach's principle: States that the universe does not generate any
additional space-time deformation for local objects. Taking Mach's principle into
account, this means that there is no global dilation effect on the speed of light. As
observed in countless experiments, the speed of light is equated with the maximum
speed Vpyax = C.

Measuring principle of light via resonator mirrors: A light wave has a certain
distance between two mirrors for a travelling and returning wavelength, which fulfils a

resonance condition with n % = |. n stands for an integer multiple of the wavelength of

the light. The distance between the resonator mirrors is the distance |. The area
between two resonance areas contains the entire spectrum of the light and is defined
as FSR - free spectral range. With constant repetition of the wave movement per
second, a frequency f is created. The speed of light can be represented by the
product of the free spectral range and the distance between the resonators:

c=FSR -2l (1.01)

In order to carry out a measurement, a setup is realised in a vacuum environment
using a light-emitting diode as a transmitter and a photodiode as a receiver. The path
of a light wave is adjusted by several mirrors and distances from each other. If an
emitted wavelength hits the photodiode at a certain distance s, an alternating voltage
is recorded. The phase position for two received wavelengths can be determined
between two differently set distances. Two different propagation times with the same
frequency are recorded using an oscilloscope. The path length s between two
wavelengths is shifted with an adjustment of Al so that a phase position of 1 is
measured. The transit time difference must be calculated as

At = 1 1.02
The speed of light c is finally calculated as

- 1.03
Cc =N (1.03)

The Technical University of Munich uses this principle to carry out its light
measurements as part of its experimental physics programme.
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To begin with, the deformation of space-time will be described in terms of velocity
states, which corresponds to the special case. These velocities are a snapshot of the
state of motion that occurs in an accelerated space-time under gravity. With the
dynamic temporal change of the velocities to a relativistic acceleration-behaviour, the
special consideration is raised to the general theory of relativity.

The Minkowski metric of the four-digit tensor in 3-dimensional space from the STR
is as follows:

dxz  dy? d22+ 2= ds? 104

de  df  df Codr (1.04)
dx> dy* dz? . . . .

The term [-F "9 9r ] corresponds to a vectorial quadratic object velocity

in 3-dimensional space in the form of a differential geometry.

[c?] is the maximum square velocity Ve for objects and is also the reference value
for a non-deformed space at rest.

ds?
The term [F] describes the behaviour of light within a deformed space, which is

registered by an external observer.

With this metric, STR is able to calculate a space-time curvature caused by a
gravitational field that exerts a force on an object. In other words, a moving object
mass additionally curves space-time at its location in addition to its rest mass. The
reasons why a moving object in a vacuum additionally curves space or how a
gravitational field arises are not initially answered by the classical approach.

The following three phenomena from STR go back to the transformations by H. A.
Lorentz:

1) Time runs slower for objects under the influence of speed. This phenomenon
is known as time dilation.

c
toy) = t ——=
/02 - Vobi?

(1.05)

t - time elapsing for a non-
deformed space-time

tonj - Object time in a deformed space-time

C - maximum speed Vimax = C

Vobj - resulting velocity vector in the
3-dimensional space
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2) Objects shrink under the influence of speed in the direction of movement. This
phenomenon is known as length contraction .

/Cz - Vobi?

e e (1.06)

X - space segment without deformation
X' - deformed space segment

3) Objects become heavier when energy is added. This effect is known as
relativistic mass increase.

C
E=mc2——
’Cz-Vobj2

Point 3) states that an energy-mass equivalence applies to a moving object.
Objects, that are already accelerating or under the influence of gravity, are only
further accelerated by the addition of kinetic energy. The Field-Space Mechanics
(FSM) model will demonstrate that a deformation of space-time also occurs as a
result of potential energy.

(1.07)

E - energy
m - object mass

If the term "velocity" is replaced by "acceleration and increasing gravity", then these
relationships are formulated in general relativistic terms.

The strength of general relativity lies in the fact that this model describes the
gravitational interaction between objects via its geometry, independently of any
inertial frame of reference. This stems from the fundamental approach of focusing on
the relativistic relationship between objects, which renders other influences on an
observation irrelevant. The predictions match observations in the cosmological
context with great precision. In the GTR model, the speed of light can safely be
equated with the invariant quantity ¢ as the maximum speed Vnax = €. However, this
involves measuring photons, which presuppose an undeformed surrounding space.
During the experiment to measure light, it is not guaranteed that the measuring
apparatus has also been compressed. It stands to reason that, if this fact is
disregarded, the speed of light corresponds to the maximum speed. This refers to a
measurement that is situated within the influence of a gravitational field such as that
of the Earth, or which takes into account the inertial motion of the solar system, the
galaxy and the universe. The measuring apparatus is therefore subjected to an
external force that is not recorded, but which ought to affect a light measurement.
This information is lost as long as only the gravitational relationship between objects
is considered.

The doubt here does not lie in the concept of maximum speed. It is not plausible
that the measured speed of light corresponds to the maximum speed as an inertial
reference value if the Earth is not at rest, the galaxy is moving, and the surrounding
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universe generates a space-time deformation of its own. General Relativity yields
more realistic results when the reference frame includes all objects and the mass of
the universe. The introduction of a global inertial system could resolve this doubt and
lead to further insights. The approach to potentially resolving the doubt once again
starts from the Lorentz transformation.

¢ - Vob,®
The term e from the length contraction can also be reformulated

mathematically as follows:

V .
X' =X 1-(%”)2 (1.08)

. Vop : : , .
-> The proportion %"’ corresponds to the solution of a sine or cosine function for the

angle 0° ... 90° or the radian measure between O ... g

Thesis:

A field propagation velocity Veieq (the speed of light) follows its own reference frame
relative to the maximum velocity Vmax = C. It is only at the location of the relativistic
inertial system that the field propagation velocity Vgieig reaches the maximum velocity
Vmax, @S the space-time-mechanical effects of the Lorentz transformation prevail with
a factor of 1. All relativistic systems can alternatively be represented and stabilised
trigonometrically. In this context, the state with an angle of 0° or 90° would be the
point where a spatial segment experiences either the minimum Lorentz contraction
with a factor of 1 or — as a fictitious maximum — infinity for a singularity. For this
thesis, the Mach principle is disregarded. The result is formulated at the conclusion of
Chapter 2.4.

In principle, the trigonometric representation of the Lorentz transformation results in
two reference frames that could be considered as inertial frames for the theory of
relativity:

\/CZ - Vob” = \/CZ - ¢? cos?(kt) to: = ¢ sin(kt) or: (1.09)

ch - Vob” = ch - 2 sin?(kt) to: = ¢ cos(kt) (1.10)

The matter is therefore given a sin(kt) or cos(kt) dependent proper time. k is a
characteristic constant that describes how often a period is repeated per second. The
nominal time t describes the time interval that elapses between the start and end of a
period T. The time t also describes the temporal sequence in Minkowski's metric. The
time t thus refers to an inertial location without a deformed space-time. An object time
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tonj is relative to the time t that results from a space-time deformation and
corresponds to the proper time of the object.

Note: The sine or cosine function maps the exact course of a spatially distorted
spatial segment relative to the inertial system. Beyond 90°, the changing slopes must
be taken into account for the remaining quadrants.

H. A. Lorentz's preliminary work therefore results in two possible reference systems
that indicate the location of the inertial system. Both reference systems with their sine
and cosine functions have a phase of 90° to each other. Both reference systems are
therefore trigonometrically orthogonal to each other with regard to the maximum
velocity Vimax = € and can be related to each other as velocity components using the
Pythagorean theorem. That results in the square maximum velocity Vmax? = €%

Vmax? = €2 = (c sin(kt))? + (c cos(kt))? = Vop? + Viield? (2.12)

Vobj — Object velocity relative to the maximum velocity Vimax = C, it
trigonometrically represents a cathetus of the Pythagorean triangle

View — field propagation velocity relative to the maximum velocity Vimax = C, it
trigonometrically maps the second cathetus

Vmax — Maximum velocity for objects, it trigonometrically maps the
hypotenuse between the two cathets for Vopj and Vsied

Which reference system belongs to the object velocity Vo or the field velocity Vel
is still open up to this point.

: : : . dx* dyr dz? , , _ds?
Insert into the Minkowski metric: - T T + Vo2 + Viield? = P
The term ‘:—’: - z—}t’ - ‘:—f describes the quadratic vectorial observed object velocity in

space and is therefore equal to the quadratic velocity component Vg2, which
represents the cathetus relative to the quadratic maximum velocity Vmax? = C2.

_ dx* dy* dz? , . . ,_ ds?
with: "9 aF  aF + Vop? =0 2> this results in: Vg = drz (1.12)
Findings:

= A space-time deformation is characterised by a reduced field propagation
velocity Vselg and an increased object velocity Vop;.

=>» Photons propagate along a field propagation velocity Vieqg. A speed of light
Viield IS measured instead of the maximum speed Viax = C in a resonator!

=>» Light has its own object time.

=>» The proper time of objects can therefore only be represented completely with
these two reference systems or by a superordinate inertial system.
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The obviously invisible or immeasurable processes of a reduced field propagation
velocity Viseg describe the effect of a field deformation during the space-time
deformation. The description of such field deformations is the next step towards a 7-
dimensional relativity theory of Field-Space-Mechanics (FSM-STR). The inertial
system for this theory of relativity could provide information on how a space-time
deformation is to be formulated via its field attributes.

The required inertial system for both reference systems c sin(kt) and c cos(kt)
exists by definition at the location of the minimum length contraction, with the factor 1
for the formula (1.08). The maximum velocity Vmax = € can only be measured with the
aid of light waves for the inertial case if the reference system for the field propagation
velocity Vieq, Which represents the velocity of the photons, corresponds to the state
of the inertial system. A perfect inertial frame would be found at this location. In order
to finally answer the question of the inertial system, the two reference systems must
be assigned to the velocities Vo and Vieq. This will be analysed in more detail in the
next chapter.

The need to expand the 3D visible space into a 6D field-space:

Both reference systems have an influence on the state and effect of photons and
must therefore be represented. Since the field propagation velocity Vieq is not
captured in the three-dimensional space of the c-metric system, a further 3-
dimensional space is required to describe the processes governing the field
propagation velocity Vseg and to project the effect into visible space. In this way, the
3-dimensional space of the c-metric system is extended to six spatial dimensions.
Therefore, both reference systems exist simultaneously for the object velocity Vo as
well as for the field propagation velocity Vseg c-metrically and can thus be
represented trigonometrically in relation to each other. Thus, both velocity
parameters no longer evolve independently in a 4-dimensional relativistic manner,
but are interdependent within a mathematically 7-dimensional, periodically repeating
inertial motion. Trigonometrically, the resulting velocity is always the maximum
velocity Vimax = €, which, upon reduction of the metric, leads back to GTR. The metric
is defined in Chapter 2.2.

In other words, the context up to this point is as follows:

In two reference systems moving uniformly in relation to each other, a flash of light
emitted by a moving object with the speed V,p; in 3-dimensional space with a speed
Vieig always propagates as a spherical wave with the same speed c in a 6-
dimensional space.

Figure 1.1 shows the previously derived relationship between the object velocity
Vobj and the field propagation velocity Vieq, relative to the maximum velocity
Vmax = €. The figure shows a 5-dimensional section of a 6-dimensional space. A 6-
dimensional representation would ultimately run back into itself along its entire
surface.



¢

The object velocity Vo, marked in blue is the velocity that takes place vectorially in
the particle-field Fi.3. This object velocity is represented in the wave-field Fys
orthogonally to the dimensional plane Dsg as a yellow vector and has the same
pointer length in the representation. The field velocity Feiq IS represented in the wave-
field parallel to the dimensional plane Dsg. In this way, a vectorial object velocity and
a contracted field propagation velocity act simultaneously in the particle-field.
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wave-field Fsq

D,
wave-field
Fae c
D¢ C particle-field Fy.3

Figure 1.1: 5-dimensional representation of a field deformation for a moving
object in field-space

Formula (1.11) for comparison:
c? = (c sin(kt))? + (c cos(kt))? = Vop? + Viield?

Up to this point, the answer is still pending as to which reference system according
to formula (1.09) or (1.10) corresponds to the object velocity or the field propagation
velocity and where the relativistic inertial system for both reference systems is
located.

The next chapter first categorises both reference systems in a 6-dimensional field-
space and describes some assumptions that must be made with the previous
connections of space-time.
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1.2 Definitions for Field-Space-Mechanics

Field-Space-Mechanics (FSM) is based on the realisation that 3-dimensional space
R3 must be extended to a 6-dimensional space R® in the c-metric system in order to
represent and model field deformations. This chapter describes the terms associated
with FSM and defines them via axioms.

Axiom la: The dimensions of space-time

Physical space-time is a 7-dimensional pseudo-Riemannian manifold, with one
time dimension and six space dimensions of the so-called field-space, whereby
three space dimensions represent the visible space in the particle-field F;.3 and three
represent the invisible space in the wave-field F4..

Effect:

This axiom defines the basic structure of the FSM and enables the separation of
visible and invisible matter.

Number of dimensions in Field-Space-Mechanics:
In addition to the dimension of time, the FSM model has six spatial dimensions:

e three spatial axes D1, D,, D3 in index form as D;.3in the particle-field Fi-3

The following applies to the unit vectors : €, X €3=6; (1.13)
€3 %81 =6 (1.14)
€1 % e =63 (1.15)
D, 4
P(D11 D21 D3)
s/
e 4
€3 € ’ D
Ds

Figure 1.2: 3-dimensional representation of the particle-field F1.3
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e three spatial axes Dy, Ds, Dg in index form as D4 in the wave-field F4¢

The following applies to the unit vectors: €: X e =6, (1.16)
€4 % € =€ (1.17)
€4 % €5 = € (1.18)

Blue, red and green arrows
symbolise the three spatial The patrticle-field Fy.3is
D4 directions D;/D,/D5 abstracted as a blue plane
wave-field P(Da4, Ds, De) that runs parallel to the
Fis ' \ spanned plane between
the fifth and sixth
dimension

P(D,, Dy, D ) )
(B1, Dz, D) particle-field F_3

De

Figure 1.3: 6-dimensional representation of the field-space from the
perspective of the wave-field F¢

Axiom 1b: The dimensions of space-time

By definition, space-time is matter and therefore forms an energy equivalent. This
energy equivalent is proportional to the geometric expansion of space-time.

Effect:

An uneven distribution of energy within the space-time geometry deforms space-
time, whereby the resulting space-time tension is directly proportional to the local
energy gradient.

Axiom 1c: The dimensions of space-time

Space-time opposes the propagation of an electromagnetic wave, causing its
propagation speed and thus its kinetic energy to be modelled relativistically.

Effect:

The effective inertial force of space-time thus determines the dynamics of spatial
expansion. Consequently, the propagation behaviour of an electromagnetic wave is
proportional to the expansion of space.
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Axiom 2: The division of field-space into particle-field and wave-field

The six spatial dimensions of the field-space are divided into two orthogonal, 3-
dimensional fields. The particle-field Fi.3 produces discrete matter as field
compressions and the wave-field Fss models waveforms as the cause of the effect
in the particle-field. The particle-field is the effect, the wave-field is the cause, and
they exchange their fields parallel to the dimensional plane Dse.

Effect:

This axiom enables the unification of macrocosm and microcosm by describing
discrete arbitrary particles as the effect of invisible waves.

The particle-field F with index F1.3 is the reference field that models visible matter
as discrete objects. The patrticles in it are field compressions that act discretely and
can be localised. The patrticle-field F;.3 exchanges its field with the wave-field F4.¢ and
vice versa. The total mass of the universe is distributed over both reference fields.
The particle-field Fi3 is linked to the wave-field Fs by running parallel to the
dimensional plane spanned between the so-called fifth and sixth dimensions. This
area is shown as a blue area in Figure 1.3. A 6-dimensional space R® cannot be
visualised in 3 dimensions. From the point of view of the wave-field F,., the particle-
field F1.3is therefore abstracted as a flat plane that runs back into itself as a band.

This perspective would be comparable to a hologram, which appears to the
observer as a 3-dimensional image, but is actually 2-dimensional. Not all phenomena
of a hologram (observer) can be predicted by a holographic measurement. The
causes of localities lie in the processes of the wave-field Fj..

The wave-field F with index F4¢ is the reference field that produces fields in wave
form. This reference field makes it possible to describe the quantum mechanical
processes as the cause of the effect in the particle-field F;.3, The effects of space-
time are also modelled as a cause in the wave-field F,6 The pictorial difference
between the particle-field F;1.3 and wave-field F4.¢ is that the wave-field F4.¢ resembles
an ocean in which matter is not measurable. In contrast, the particle-field Fi3
represents the water surface, which makes it possible to measure emitted fields as
vibrating, evaporated water droplets and moving bodies in a velocity diagram.

Axiom 3: The dimensional planes

The dimensional planes Dys, Dss, Dseg are the surfaces spanned between the
compact wave-field dimensions D4, Ds, Dg, on which photons move and interact. The
unit vectors follow the cross product rules.
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Here, dA stands for the vectorial area those results from two spanned dimensions.

e_G,dDArstz"dj*:D45 (1.19)
gg dD4dD6 = ﬁ: D46 (120)
& dDsdDs = dA'= Ds (1.21)
Dy ______f ______________ D56

wave-field

/// // 1
/, ,’ 1
S I e Daes
Fas ] ! .
: : -

Figure 1.4: Representation of dimensional areas in the wave-field F4
Effect:

This axiom ensures the geometric structure of the compact dimensions and enables
mathematical representation during field exchange.

Axiom 4: The field-space dimensions

The dimensions of the field-space are antisymmetric and isotropic. The unit
vectors follow the cross-product rules.

Effect:
This axiom ensures the antisymmetric geometry.

Axiom 5: The field propagation speed and object speed

The speed parameters V4, and Vs are orthogonal speed vectors that form the
cathets of a Pythagorean triangle. In this triangle, the maximum speed Vmax =C
forms the hypotenuse. The velocities are sinusoidal or cosinusoidal relative to the
maximum velocities:

c2 = (c sin(kt))? + (c cos(kt))2 = V42 + V52 (1.22)
The assignment is derived in Chapter 2.1.
Effect:

This axiom shifts the modelling of a space-time deformation into the wave-field.It
enables the description of relativistic fields as the vibrational behaviour of matter
using rotation matrices in the dimensional planes, e.g. Ds with

€s dD,dDs = dA = Dys.
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The object velocity V3 is the velocity in the particle-field at which an object travels
a certain measurable distance s. The index "3" denotes the three spatial directions
D;.3 of the visible part of the field-space.

The field propagation velocity V4 corresponds to: Vqy) denotes the velocity of a
field that runs through the fourth dimension of the field-space and acts parallel to an
object velocity V3,

The field propagation velocity Vs (corresponds to: Vseig) denotes the velocity of a
field that runs through the fifth dimension of the field-space and reflects the
propagation velocity of fields in the particle-field.

Axiom 6: The field angle a

The field angle a describes the angle between the field propagation velocity Vs in
the fifth dimension or the field propagation velocity V, in the fourth dimension in
relation to the maximum velocity Vnax. This angle measurement takes a snapshot of
all relativistic quantities as a phase from a rotation that occurs within a space-time
deformation relative to the inertial system. The field angle [a] is in angles °.

Effect:

This axiom relates gravitational states to geometry depending on their oscillatory
contributions.

Axiom 7: Field deformation

A field deformation in particle-field F;.3 represents the proportional effect of a
space-time deformation on arbitrary fields and their velocity vectors in wave-field Fs.
The cause of a field deformation is modelled by the relativistic ratio of the two vectors
for field propagation velocities V, and Vs, which act in their respective reference
systems according to formulas (1.09) and (1.10) in the wave-field F4.. Both velocity
vectors are subsequently defined by the indices, which in turn mark the action space
in which they clearly develop their respective share of the effect on angular
momentum. For simplicity, the velocity vectors are further represented in magnitude
form with their indices.

Effect:
This axiom enables matter to be described as a geometric effect.

Figure 1.5 shows the previous result for a field deformation under the above
defined designations for the field-space. There is no field deformation if the field
propagation velocity Vs corresponds to the maximum velocity with Vmax = . A field
deformation occurs as soon as the field propagation velocity Vs with Vs < c is present.
The calculable speed of light corresponds to the velocity vector Vs.
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Vs - field propagation velocity

corresponds to field deformation Vg = fcz -V, 2 object velocity V3

wave-field Fs¢

D,
wave-field
Fas c
Ds C- particle-field Fy3

Ds
Figure 1.5: Adjusted indices for a field deformation in field-space

The field angle a shown in Figure 1.5 corresponds to the general factor (kt) in the
formulae (1.09) and (1.10) and thus describes the dynamics of the expansion of a
photon and of the universe as a whole of all photons. Gravity and electrodynamics
are described in the same geometric structure in a freely scalable manner.

Axiom 8: The principle of action in FSM

The dynamics of the universe are determined by the principle of least action in 7-
dimensional space-time, whereby action combines geometric fields and hollow body
vibrations.

Effect:

This axiom explains why field bodies, from photons to the size of a universe,
periodically expand and contract.

Axiom 9: Scalability across all orders of magnitude

FSM is scalable across all physical orders of magnitude, from subatomic structures
to the cosmos. Matter and energy are geometric effects that operate through
relativistic fields at all scales.

Effect:
This axiom connects the microcosm with the macrocosm.

Axiom 10: The photon field of the universe is the fundamental field

The entire matter of the universe is realised as a photon field which is subject to
space-time mechanical processes. The photon field is the basic electromagnetic field
that fills the entire cosmic field-space and provides the matter for the two reference
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fields, namely particle-field F;.3 and wave-field F4.6. Depending on the cosmic space-
time deformation, this photon field manifests itself relativistically with a higher field
density as wave-field F4¢ and a lower field density as particle-field Fi_s.

Effect:
This axiom explains the source of matter within the universe.

Axiom 11: The global, electrical potential of the universe

Matter is formed orthogonally above and below the dimensional plane Dsg. These
formations parallel to the fourth spatial dimension act like two electrical voltage
potentials, separated by the dimensional plane Dsg. With the dynamic expansion of
space in the universe, these two voltage potentials continue to act as a displacement
current between two charged capacitor plates. The minimum of the voltage potentials
can therefore be found at the location of the minimum length contraction for a space
segment.

Effect:

This axiom explains how matter generates an electric potential. It makes it possible
to explain and calculate particles of varying complexity.

Axiom 12: The particle model and coupling frequencies

The particle model replaces point particles with hollow body vibrations in the
wave-field, which generate relativistic fields. The coupling frequencies are derived
from the electron frequency, and object masses are derived from the electron mass
as the base quantity for the minimum excitation.

Effect:
This axiom enables the unification of fundamental forces.

Axiom 13: The minimum coupling frequency for fine structures

From the minimum coupling frequency onwards, photons are able to interact
electrically with their environment. From this frequency onwards, invisible photons
from the dark energy pool enter into an electrical interaction within the photon field.

Effect:

This axiom enables the separation and description of uncoupled (dark) energy and
coupled energy.
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Axiom 14a: Photons in a bundle

Photons from a bundle of several photons are able to approach each other at a
recurring point of contact in the wave-field F46 to a minimum distance of their
wavelength (A ~ 0).

Effect:

There is no collapse upon approach, but rather a field exchange at the point of
greatest deflection.

Axiom 14b: Photons in a bundle

The frequency of individual photons from a bundle of several photons reaches its
maximum deflection when they oscillate at an integer multiple of the frequency of
the bundle. The field strength is therefore strongest when the photons are at their
common point of contact.

Effect:

The interaction from the wave-field F,¢ into the particle-field Fi.3 occurs with its
amplitude. A measurement in the wave-field registers a sinusoidal deviation or
disturbance relative to the amplitude during the ongoing period.

Axiom 14c: Photons in a bundle

A field exchange between particles takes place at a distance equal to half their
wavelength %

Effect:

The distances between two objects involved in an interaction can be predicted on
the basis of their particle structure.
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Chapter

Relativistic Consideration of Field-
Space-Mechanics

2.1 Special Theory of Relativity of Field-Space-Mechanics

Creating the inertial system:

Both velocity parameters V4 and Vs each form a reference system in relation to the
maximum velocity Vmax = €. Due to the orthogonal alignment of the dimensional plane
D4s to Dsg, the following applies to each other: V42 + V2 = ¢2,

Extreme cases:
An object moves in the particle-field with V3=V, = c, then V5= 0 applies.
An object moves in the particle-field with V3=V, = 0, then Vs = c applies.

Special case for the measurable photon in the particle-field: V3 = Vs=c, then V4= 0
applies

Figure 2.1 supplements Figure 1.5 with two possible observation points for the
detection of a field deformation within a 6-dimensional field-space, which could be
observed outside a space-time deformation.

wave-field F,q

View parallel to the

c 4 direction of movement

particle-field Fi3

View orthogonal to the
direction of movement

Figure 2.1: 5-dimensional representation of the field deformation supplemented
with the labelling of a parallel and orthogonal observer perspective
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The blue arrow describes the speed of an object within an imaginary light resonator.
The reflection of emitted photons occurs at the edge. From the object's point of view,
the light emitted in the opposite direction with the maximum speed Vnax = C appears
to move away relatively with ¢ + V3 and catches up again with ¢ - V3 after hitting the
resonator. The light emitted in the direction of movement initially moves away from
the object relatively with ¢ - V3 and appears to return with ¢ + V3 As all photons in a
resonator must meet again simultaneously at one point by definition of the maximum

speed, a field deformation effect in the direction of movement with _[c? - v3? applies to

the object due to its object speed V3, The path component for the propagation of light
in the direction ¢ - Vzand ¢ + V3 can be represented with the same total value at the
location of the inertial system. For the field propagation velocity V, shown in Figure
2.2, the definition applies that the magnitude is equal to the object velocity Vs.

l c-Vj3 | c+Vs |
I | |
wave-field Fyg
a
._/
particle-field Fi3
——
V3 V5

\/CZ— v42=\/02—

Figure 2.2: Field deformation orthogonal to the direction of movement,
4-dimensional representation

At maximum speed Vnax = € in the direction of movement towards the object:
Raum c-V c-V
Va= Zar * A=k c+ V3 (2.00)
/cz Vs? 3

With maximum speed Vnax = € against the direction of movement of the object:

Raum (c + V3) c+ V3

Vp=———= (2.02)
Zeit ,CZ Vg2
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Temporally resulting clocking ts for an imaginary resonator over an equal path s:

s S 2s
tres= thin * ther = Va + vb - (2.03)

This speed of light is measured in a light resonator over a distance s if the observer
is orthogonal to the direction of movement:

Vies = V5 = "Cz - v3? (2.04)

A space-time deformation caused by a moving object in the particle-field F;-3 with
an object velocity V3 acts in the wave-field F4.¢ with the field propagation velocity V4
orthogonally to a field deformation, which in turn is expressed by the field
propagation velocity Vs. The speed of light is reduced to the field propagation velocity

Vs with the term /cz - v32 . Lorentz contraction and gravitational redshift are perceived

as real space-time mechanical effects for the 5-dimensional view of space.
-> The trigonometric solution for the space-time deformation is:

V4 =V3=c cos(a) (2.05)
- The trigonometric solution for the field deformation is:

Vs = ¢ sin(a) (2.06)

4
-> For length contraction: x' = x sin(a) = x ?5 (2.07)

c

,Cz- V32

reference system that is at rest with respect to the surrounding field-space.

The object time of the moving object must be slower by a factor of thanin a

- The trigonometric solution for the object time is:

tonj = c t= !
7 Vs T sin(a)

(2.08)

The greater the field propagation velocity V, is effected, the longer the periodic
inertial movements in the wave-field F4.6, which extends the object time.
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An inertial frame can be determined by assigning both velocity parameters
V,4(t) = c cos(a) and Vs(t) =csin(a). At the end of the spatial expansion of the
universe with the maximum volume radius r(t) = r, the space-time mechanical effect
with the Lorentz factor 1 for Vs(t) = c sin(a) is present. This corresponds to the
minimum length contraction of a spatial segment. The field angle a is 90° in this case.
In the FSM model, the space-time mechanical effects are considered relative to the
minimum Lorentz contraction at the point of maximum expansion of the universe.
These results provide a reference point for space-time and its space-time mechanical
equalising forces during the expansion of the universe, which gives it a beginning
and an end according to the extreme cases mentioned above. If there were an
imaginary observer outside the universe, then this observer could register the field
propagation velocity Vs depending on space-time mechanical influences in the
universe. The imaginary observer recognises the electromagnetic photon field and
the accelerated movement of the space expansion of the universe with r(t) from
outside. The length of a space segment is now registered as dynamic. From the point
of view of the inertial system, electromagnetic waves such as those of a visible
photon are always detected as a gravitational redshift in the area of influence of a
space-time deformation.

The observer should now stand parallel to the direction of movement in the
universe and recognise the space-time mechanical effects:

CoVEw | Ew

wave-field F,q

* particle-field Fi5

Vs

Figure 2.3: Field deformation parallel to the direction of movement

Lorentz transformation of time: The time dilation resulting from the Lorentz
transformation and the gravitational redshift is also recognised.

Lorentz transformation of space: Parallel to the direction of movement, no
contraction can be detected because the observer does not detect any change in the
maximum velocity Viax = C.
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The speed of light from a parallel perspective:

@
v

c- Vs?

Vies = C =cC (2.09)

The light resonator determines the field propagation velocity with the maximum
velocity Vimax = € instead of with a shortened Vs, with and without the influence of the
moving reference system. Even if the resonator were located in a non-moving
reference system with V3 = 0, the speed of the light could also only be determined
with this value c. The observer is therefore unable to determine the magnitude of his
own length contraction if the direction of motion is parallel. All other spatial directions
result in the same solution from this perspective.

A field deformation between the current field propagation velocity Vs and the
maximum velocity Vmax = C IS only registered if the observer is outside the influence
of the space-time deformation and observes a movement orthogonal to the direction
of movement.

Findings from FSM-STR for 7-dimensional field-space with time:

1) The field propagation velocity V4 is proportional to the space-time mechanical
effects of a space-time deformation.
2) The field propagation velocity Vs is proportional to the space-time mechanical
effects of a field deformation.
3) The field propagation velocity Vs corresponds to the speed of light of photons.
4) An object with an object velocity V3 in the particle-field F;.3 can move through
the connection in the wave-field F4¢ by reducing its field propagation velocity
Vs in favour of V.
—>an object moves in the particle-field with V3 =V, > ¢, then Vs> 0
—>an object moves in the particle-field with V3 =V,-> 0, then Vs > ¢
5) A measurable photon propagates faster and faster with Vs=c sin(a) as the
universe expands and the space-time mechanical effects diminish.
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Interpretation of the Lorentz factor for FSM:
Case a. Lorentz factor = 1:

The space-time deformation is minimal. Space-time slows down the field
propagation velocity Vs to the maximum velocity Viax = € = Vs.

Case b. Lorentz factor > 1:

There is an increased space-time deformation, which requires additional energy for
the contraction work. The field propagation velocity Vs is contracted relative to the
maximum velocity Vimax = €. In Chapter 7, the cosmic processes are calculated for
cases with a Lorentz factor > 1.

Case c. Lorentz factor < 1:

As soon as the Lorentz factor falls below 1, an electromagnetic wave expands
further in space-time. Consequently, a wave period with its field propagation speed
Vs travels a greater distance relative to the nominal case with the maximum speed
Vmax- This case has not yet been observed.
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2.2 General Theory of Relativity of Field-Space-Mechanics

- Draft version -

The purpose of this chapter is to define the field equations based on the geometric
foundations of the FSM model. The predicted and heuristically derived relationships
presented in the following chapters are thus scientifically valid. Simulation models
can be developed on this basis. For specific applications, the general formulas and
relationships must be further refined and defined. These elaborated mathematical
foundations form the basis for establishing further relationships. For the sake of
clarity, we intend to remain within these foundations for the purposes of this paper.

1. Precise diagonal metric 11. Wave equation for gravitational
waves

2. Derivation of the geodesic equation 12. Field radius r

3. Christoffel symbols 13. Circular frequency k

4. Riemann tensor 14. Photon Subspace Theory

5. Ricci tensor 15. Group Theory

6. Einstein tensor 16. Chern classes

7. Impulse energy tensor 17. Fine structure constant

8. Gauge potential 18. Spin-0-Pair Theory — Entanglement

9. 7-dimensional field equations 19. Scalability

10. Compactification from 7D to 4D with 20. Comparison
its principle of action
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1. Precise diagonal metric

The FSM predicts a dynamic 7-dimensional field-space with time (D13 as visible
dimensions in the particle-field Fi3; Dss as compact dimensions in the wave-field
Fs46, time t). The observable space in the particle-field F;.3 is understood as a
projection of the wave-field F4¢ or as a hologram. The metric must be able to quantify
the relationships described in the axioms (Chapter 1.2). It is diagonal to ensure the
orthogonality of the dimensional planes Dgs, D4s, Dsg, and contains scaling factors for
possible photon subspaces.

Definition of dimensions and indices:

e 7-dimensional (7D) space-time indices with field-space and time; Lorentz
indices, covariant at the bottom, contravariant at the top with metric

e M,N=0,1,2,3,4,5,6

e 0 -time coordinate (t), unit : m, normalised by the product (ct)

e 1,2, 3-visible space-time dimensions of the ‘particle-field’; x, y, z; unit: m

e 4,5, 6 — compact dimensions of the ‘wave-field’; y*, y°, y® unit: m; this is the
space for internal degrees of freedom that generate wave fields

e u,v=0,1, 2, 3-onlythe visible 4D space-time indices in the particle-field

e m,n=4,5 6-onlythe compact 3D wave-field dimensions

Global and local gravitational effects dominate in visible 4D space. Compact space
generates massive fields through reduction.

Starting point — Minkowski metric with the STR metric in 4D:

dx* dy* dz? ds?

+ —
df? df? df? ¢ de
ds? = -c2 dt2 + dx2 + dy? +dz2 = )y dx” dx’ (2.10)

e ds? - the invariant length square (interval); unit: m2; measures the space-time
distance

e nuw —diag(-1,1,1,1) the metric tensor (flat, Lorentz-signed); dimensionless

m
e C—maximum speed Vpyax = ¢ = 299792458 5

Extension to 7D — Minkowski metric with the STR metric in 7D::

Physical space-time is a smooth, orientable, pseudo-Riemannian manifold. The
FSM predicts that the wave-field F4 is linked to the visible particle-field Fi-3 via its
compact dimensions.

7D = 4D, x 3Dy

ds2 = -c2 dt2 + dx2 + dyZ +dz2 + dy‘21 + dyg + dy% = NwN dX'vI dXN (2-11)
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e nun — Diagonal metric; signature (-, +, +, +, +, +, +)

The diagonal metric describes an empty, flat 7-dimensional space-time without
gravity or oscillations.

Introduction of a local metrical disturbance hun:

To take into account gravity, vector and scalar fields, the perturbation hyy is added:
gvn = Nvn + D (2.12)

e hyn — perturbative disturbance; dimensionless

Block structure for hyn:

hMN = (213)
hmv hmn

a) hyy — Gravity with an oscillating isotropic gravitational disturbance

The 4D-visible curvature must take into account the periodic cavity vibration in the
form of a mathematical rotation. Figures 2.11 and 2.12 show that the local
electromagnetic oscillation, as a subspace within the universe, merely permits a
periodic variation in its inertial force between cos(kt = 0) = 1 for the maximum at the
location of the Dsg dimensional plane and cos(kt = 90°) = 0.

Ow = Nw + hwy (2.14)
Static gravity generates the Schwarzschild metric:

2GM
IJV:CZrS uv

A periodic disturbance term counteracting the static gravitational force is now taken
into account. This results in an oscillating isotropic gravitational disturbance:

GM
iy = —— (L+ cos(kt + B)) By (2.15)

GM

hog = 2 E - Reduction to a static solution according to Schwarzschild
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In component notation:

GM GM
he=-—— (L +cos(kt + B)); hxx = hyy = hzz = —— (1 + cos(kt + B))

hyw =0foruy=V

G — gravitational constant; G = 6,674 10" %;
M — mass; unit: kg

¢ — maximum speed Vpax = ¢ = 299792458 g

r — field radius; unit: m

k — angular frequency; unit: %

(1+ cos(kt)) — oscillation of the local disturbance; describes the periodic
evolution of inertia parallel to the fourth dimension; it takes into account the
relationship: c2 = V42 + Vg2

a) cos(kt = 0) = 1 — point of contact parallel to the plane of dimensions Dsg;
maximum amplitude of the inertial motion

b) cos(kt = 90°) =0 means an orthogonal displacement of its inertial force
relative to the dimension plane Dsg, smallest amplitude of inertial motion

c) For objects in a state of rotation, the intrinsic rotation that averages out the

GM
oscillation results in [1 + cos(kt) = 1] with =7

d) For the static case, this yields the fixed maximum, the Schwarzschild
2GM

dynamics

B — deviation angle as fixed phase shift; unit: rad, dimensionless; 0° < 8 < 90°;
explains coordinate-dependent interaction effects

a) At 0°, the field exchange with the particle field is maximally parallel to the
dimensional plane Dss. = strong interaction dominates completely

b) A possible deviation of 8 up to 90° results in a shift from strong interaction
to weak interaction

c) Although the interaction for 8 =90° persists in the wave-field, it no longer
acts in the particle-field

d) Explains the possible interaction of dark matter with 4D

O, — Kronecker delta; 1 at y = V; 0 otherwise

b) hym — perturbable vector fields

hum = iy = (A2 + 8A%) Sam

Indices:a, m=4,5,6;u=0,1,2,3
Af’, — Vector field in 7D; geometrically, it links the wave-field to the particle-field;
following compactification to 4D, it behaves as a gauge potential.
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6Af,—PossibiIity of deviation, e.g. due to an external disturbance via the
particle-field; compensating forces counteract the disturbance.
Oam— dimensional planes

c) hny— perturbable vector fields

hmy = hym = (A7 + 8A7) Bam

Indices:a, m=4,5,6;V=0,1,2,3

d) hmn — Curvature in the wave-field

In the wave-field, there is no curvature of space-time, but only vector fields
which, within this Euclidean space (3Dy), model the deformation of space-time

in particle-field (4Dy).

Following compactification, scalar terms will appear at this point that stabilise
a dynamic space-time deformation via feedback.

Incorporation of the global curvature of the universe:

The universe possesses its own inertial motion in space-time, which further
influences the surrounding curvature of objects. The effect of global curvature is
measured by the deviation from orthogonality to the Dsg dimensional plane for all
objects. This additional space-time curvature describes the influence of dark energy
on massive objects. For gun, the term

[1 + cos(kynit)]

is introduced to account for the global influence of dark energy on local space-time
curvature. This term decreases dynamically to a factor of (1 + cos(90°)) as the

universe expands to its maximum size.

gmn = [1 + cos(Kunit)] (MmN + hun)

Explicit matrix:

gwvN =

900
0

0

0
Ad + 8A
A3+ 8A3
AS + A8

914
0

0
A%+ 5AS
A3 +8A3
A8 +5A8

92
0

As + 5A
A+ 8A
AS + 8AS

933
A%+ 5A3
A3+ 8A3
AS + 8AS

A+ 8A3

AS +8A3

A+ 8A

A3+ 8A3
0

(2.16)

(2.17)

AS + 8AS

A8 +5A°

AS + 8AS

AS + 8AS
0
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GM
Joo = - €2 [1 + cos(kunit)] (1 - =7 (1 + cos(kt + B)))

G
011 = g22 = 933 = [1 + cos(kuni )] (1 + Cz_A:I (1 + cos(kt + B)))

044 = Os5 = Oes = [1 + CcOS(Kuni t)]

Line element ds2:

ds? = gy dx™ dx™

ds2 =[1 + cos(kunit)] X [flat 7D Minkowski space + oscillating isotropic gravitational
perturbation + vector coupling terms]

ds? = [1 + cos(kun D] [- 2 diz + dx2 + dy2 + dzz + dy? + dy2 + dyZ + == (L + cos(kt + f))
(c2 d2 + dx2 + dy? + dz?) + 2(Aj], + BA}) dya dx/] (2.18)

[1 + cos(kuni t)] — dilatational cosmic oscillation; ky, — the angular frequency of
the universe; a factor of 1 results in the observable relativity of space-time; the
dynamics cos(kunit) result in a global, non-observable relativity, explaining the
ratio between dark energy and already coupled matter

[- c2 dtz + dx2 + dy2 + dz?] — flat 4D space-time as a background; STR

[dyZ + dyZ + dy3] - flat, compact wave-field dimensions; similar to Kalzua-Klein

GM
[E (1 + cos(kt + B)) (c? dtz + dx2 + dy? + dz?)] — oscillating isotropic gravity;

similar to Schwarzschild, but with oscillating inertial dynamics for arbitrarily
scalable electromagnetic waves

(1 + cos(kt + B)) — focus on amplitude - factor 2 (Schwarzschild solution)

(1 + cos(kt + B)) — the dynamic case produces factor 1 (Kerr-like)

B — for the Dsg dimensional plane: maximum interaction at 8 = 0, dynamically
weak interaction at 0 < 8 < 90°

[2(Af,’ + 6Af,) dy, dx“] — perturbable vector fields from wave-field dimensions;
Kaluza—Klein-like

Af, — Vector field in 7D; dimensionless in the 7D context; with compactification,

the effective 4D coupling is achieved through rescaling: A; > Aj/R

The metric implements the definition given in Chapter 1.1.

Reduction to STR/GTR and verification:

The first step is to eliminate the compact wave-field dimensions for the observable
4D space-time (t, X, y, z). Consequently, the movements:

dy? =

dy2=dy2 =0
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=2 (1 + cos(kt + ) (2 diz + dxz + dy2 + dz7]

ds? @ =[1 + cos(kunt)] [- €2 dt2 + dx? + dy? + dz2 + =
ds? @ =[1 + cos(kyni t)] N dx¥ dx’ + hy, dx* dx"

GTR and STR ignore the global curvature cos(kuynit) in the universe:
cos(kunit) =0

ds? @ = n,, dx¥ dx’ + hy, dx* dx”

Borderline case STR:

hy > 0

ds2 = - c2 dt2 + dx2 + dy? + dz2

Borderline case GTR:

a) Fixing the local oscillation at the point of maximum value using kt = 8 = 0:
cos(kt=0°)=1->1+cos(kt=0°) =2

The Schwarzschild solution for the perturbation is as follows::

Using the static approximation, this leads to the Schwarzschild metric.
b) Oscillation about the time-averaged value:

<cos(kt) = 0> > <1 + cos(kt) = 1> for: =0

The following applies to the effective disturbance during oscillation:

GM
W= 2y

This results in half the Schwarzschild strength for models involving rotating objects,
as is also the case in the Kerr metric.

An example based on the gravitational lensing effect:

The gravitational lensing effect is a phenomenon in which light rays are deflected by
the curvature of space-time around a massive object, resulting in distortions, multiple
images, or magnifications of distant sources. The critical impact parameter b is
derived using both the Schwarzschild and Kerr metrics. To verify the FSM model, the
critical impact parameter b should also be derived.
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Derivation via FSM:

If ignoring the global component, photons are always null-geodesic with:

ds2=0

It contains two conserved quantities that are not affected by any external forces:

a) Energy parameter E —> internal energy increases with the addition
of matter

b) Angular momentum parameter L —> accumulates as a result of the absorption
of matter the angular momentum

ds? = 0 = e+ o0 O
Joo (d)\) Orr (dA) oo (d/\)
&  E . do L

dA™ gge T dA gy,
e @ —azimuth angle
Insert into ds? =0
0= oo (- =) + G (S)? + G (——F
Yoo dA Ioe

With:
GM
Opp=12;  Gr=1;  Goo=-C2[1+coskunt)] (1 -—— (1 +cos(kt +B))

e [1 + cos(kynit)] — omitted with cos(kyn;t) = O for local viewing
e (1 + cos(kt + B)) — generated by goo and simplified to f = (1 + cos(kt + 8))

1 1 1+fGM
e —=—
900 cz( czr)

This leads to the radial equation derived from the null geodesic condition:

fGM L2
CZI’) r2

GrP=E
Conversion using ? =1, with c as the natural unit according to convention:
dr . _ £2 L2 1 fGM CE2Ly

The effective potential Ve(r) is factored by the centrifugal term:

L? fGM
Veff(r):F (1- Czl’)
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The following is the derivation of the impact parameter b as the transition radius
for photons that fall into the black hole or are merely deflected. At the photon sphere

with radius rph, @ circular orbit holds dg—j\“ =0.
E2- Veff(r) =0

Possible instability occurs as a function of the field radius rpn at Ver(r) auf. To this
end, the extremum is determined:

dVesr 1 , fGM
— = —[L2(- 2 _— =
Gy = droy 10 200" = 1] =0
dVes 3 JGM
_drph =L2(-2rph °+3 = foh ) =0
fGM . ,
froh = 1,5 = =1,5rf - This is the unstable circular path of a photon. (2.19)

Using rpn with rpp = 1,5 rf:

L? fGM  L? 1 fr

2

— =6,75r2f2
E?
The critical impact parameter b is defined as é:

L
£ = bori = J6,75rf=2598 1 f (2.20)

e r—field radius

o f=(1+cos(kt+f))

e [ — deviation angle; here, it describes the prograde/retrograde deviation from
the orthogonal angle of incidence into the black hole

a) Borderline case:
roh = 1,51 (1 + cos(kt + B))

A reference point must be defined as the initial position. This should be defined by
an orthogonal angle of incidence at:

kt+pB=0°
rh=1,5r(1+1)=3r

Derit =2,598 rf =2,598r (1+ 1) =5,196 r - as in the case of Schwarzschild and Kerr



2.2 General Theory of Relativity of Field-Space-Mechanics 32

e For bgit < 5,196 r photons are captured by the black hole
e For beit = 5,196 r photons orbit in an unstable manner on the photosphere
e For bgit > 5,196 r photons are deflected (gravitational lensing effect)

The natural limits of the extreme values for prograde and retrograde rotation reach
certain maximum values that are multiples of the field radius r.

b) Case for the prograde (with the) rotation:

The minimum value for ry, can only be the simple factor for the field radius r,
because the photon can no longer be detected after that.

Forirpn=r For:rpn=1,5r

r=215r (1 + cos(kt =0° + B)) 15r=15r (1 + cos(kt=0°+ fB))
2

3° (1 + cos(kt =0° + B)) 1= (1 + cos(kt =0° + B))

Deviation from the relative value kt = 0°:

cos(kt:O°+,B)):§—1:-% cos(kt=0°+))=0

1
3 = arccos(- 5) ~ 109,5° B = arccos(0) = 90°

berit = 2,598 (1 + cos(kt = 0° + B = 109,5°)) berit = 2,598 (1 + cos(kt = 0° + 8 =90°))
beit = 1,73 r (near Kerr) berit = 2,598 r

With an angle of incidence of < 90° in prograde rotation, a photon is captured by the
black hole at a distance of ry,, =1,5 r from the photon sphere. The angle of incidence
of 109.5° at rpn = r means that a photon moves away from the black hole at an angle
of 19.5°. This could apply to matter that, due to electrostatic repulsion, makes an
additional negative contribution to the gravitational force.

Hypothetically, the term (1 + cos(kt = 0° + 8)) would allow for an amplification up to
fph = 2’;: with B8 close to 180°. An angle of 180° would correspond to the direct
direction out of the black hole.

¢ Ay — wavelength of the black hole within the event horizon r
c) Case of retrograde (opposite) rotation:
Forirpn=4r

The cosine function is restricted to values between 0 and 1. If the transition is to be
considered relative to the critical boundary, then the orthogonal angle to the black
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hole must be at cos(0) with respect to the opposite quadrant. Turning the quadrant
90° relative to the critical boundary for rp, triggers the necessary reflection. This is
accounted for by an additional factor of 1.

4r=15r(1+1+coskt=0°+p))

w| oo

=(1+1+cos(kt=0°+p)

2
B= arccos(g) =~ 48,2°

Perit = 2,598 ((1 + 1 + cos(kt =0° + B =48,2°)) =6,93 r (near Kerr)

For:rophn=45r

45r=15r(1+1+cos(kt=0°+p))
3=(1+1+coskt=0°+p))

B =arccos(1l) =0° —> trigonometric limit

Berit = 2,598 (1 + 1 + cos(kt =0° + 8=0°) = 7,794 r

At a retrograde angle of incidence of 48.2°, a photon is deflected by the photon
sphere at r,n =4 1. In the case of a 90° angle, deflection occurs already at a distance
of rorn=4,5r.

2. Derivation of the geodesic equations

The geodesic equations define the trajectories of particles and fields in the 7-
dimensional FSM geometry. Geodesics are the generalised ‘straight lines’ in curved
spaces and explain in the FSM how mass arises from frequency multiples and
charge from rotation in compact dimensions. Geodesics of the FSM are
comparatively simple because they use the orthogonal dimensions to directly derive
causal effects such as gravity as a counterforce to electromagnetism, thus
representing the visible particle-field F;.; as a holographic projection.

Starting point — The invariant line length in the FSM metric:

ds? = gyn dXM dXx™ (2.21)

e ds2-— invariant line length square

e gun— 7-dimensional metric tensor (dimensionless) for curvature and
rotations; M, N =0,...,6 (0 =time t, 1, 2, 3 = particle-field, 4, 5, 6 = wave-field)

e dX"bzw. dX" —infinitesimal coordinate shift; unit: m; to parameterise
trajectories
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Effect function for geodesists:

Geodesics are the paths that maximise the integral over the arc length (or,
equivalently, the proper time 7).

Functional S for geodesists (shortest curves) in 7D:

Az dxM dxN
S= de = auNn — A (2.22)

A1 ar ar ¢

Zero-geodetic curves or timelike curves:

S = A2 - dx” dA 2.23
I NI T Taa (2.23)

o S — effect/action; unit: m; line length is minimised; S = 0 yields equations of
motion

e A—affine parameter; A=0, 1, 2, 3, 4, 5, 6; parameterised trajectory x“(A); is
orthogonal to the velocity; proportional to the proper time r; unit normalised to:
m

e T—proper time; 1 = top; UNit: s; causes for solid particles: ds? = - c2 di?

e gun(M) — 7-dimensional metric tensor; dynamic with cos(kt); defines the
‘length’ in curved space-time

M axN

* or W—speed along the trajectory (tangential vector); describes the

direction and speed of movement; unit: E becomes dimensionless

For massive particles, the additional condition gMNx.MX.N =-c2 as a normalised

tangential vector also applies, but the direct variation of S already leads to the affine
geodesic.

The Lagrange function (Lagrangian):

The integrand of the impact function is the Lagrange function L:
ds
L=a

For timelike:

dxM dxN - dxM
’C:-\/'g"””d_/\ J:-\/-QMNXMXN With:)'(M:d—A
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Or, equivalently, for the extreme case:
. 1 .o
L(X, X) = - > gmn(X) xMx" (2.24)

e L —is scalar density; is a kinetic energy-like function for geodesics; unit: %

becomes dimensionless

The Euler-Lagrange equations:

For a system with coordinates x* (A = 0,..., 6), the Euler-Lagrange equations are:

d a,a) oL (2.25)
dA YoM axh '
d oL _ . . . o
J ) term minimises the action S and defines geodesics; unit: —
az:
o 67 — canonical momentum (covariant) with respect to the coordinate x%;
. . oL
similar to the classic pulse p = Yy, unit: — becomes dimensionless
e time derivation; explicit dependence on coordinates via gun(X) generates

‘forces’ through curvature; unit: &

Calculation of the derivatives:

Impulse p;:
or 1
Pr = 8_)/\ =5 2 gKNXN= gKNXN

Time derivative of the impulse:

d oL
dA 8)(\) (gANX ) = g X7 XN 4 g ¥V
e Jw0in — Spatio-temporal derivation of the metric; unit: %

e Mor ¥N = unit: E becomes dimensionless

2 N
o 5'(N=dx

dA?

— unit: =
m
Explicit derivation:

oL

pwis (aAgMN)xM X
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e (3:gmn) — is the derivative of the metric with respect to x*; unit: %

Insert into the Euler-Lagrange equation:

d oL, oL 1
a(g -672093M9AN5<M5(N+9AN53N'§(3A9MN)5(MXN:0

Multiplying by -1 and rearranging gives:

1
'gAN).(N'aMgANxMxN'*'E(aAgMN)kMxN:O

i = g™ (Bugen XM XN - % (@pgmn) M ) (2.26)

e g"” —inverse metric; dimensionless

e Index:P=0,1, 2,3, 4,5, 6; contravariant

Transformation to the geodesic equation with Christoffel symbols:

The standard form of Christoffel symbols of the second kind is:

A 1
rMN =3 g™" (Omane + OGP - FpgMN)

A . . : : ,
o [,y — Christoffel's symbol; unit: %; describes the curvature/affine connection

- shows the extent to which the curvature depends on time-deforming
massive objects

By inserting and renaming the indices, it can be seen that the expression is exactly:

A M =0 (2.27)
This is the geodesic equation in affine parameterisation.

Euler-Lagrange equations that generate geodesics:

The Euler-Lagrange equation for the FSM Lagrange function
1
L = E gMNj(M XN
Is with guN = [1 + COS(kUni t)] (r’MN + hMN)::

o T 13 = 0
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and is equivalent to the geodesic equation:

dz A dxMdxN B

et im g g T (2.28)
d2x’ _
* i acceleration, measures track curvature

A . : : L :
. [ — describes a geometric expression of how space-time itself directs the

movement of objects; unity: %

dxM ] dx" t il vect

« gy Paw. —gr —tangential vector
dx? . .

* o corresponds specifically to V4 from Kapitel 1.2
dx° g _

* o corresponds specifically to Vs from Kapitel 1.2

In FSM, the time- and cosine-dependent terms in gyn make the Christoffel symbols
dynamic. This is the key to unifying the four fundamental forces and leads to new
effects such as coupling frequencies.

Reduction to 4D and FSM-specific effects:

In the limiting cases (compact = 0) the compact wave-field dimensions (dy,, dys,
dys) are integrated and averaged. Following reduction to GTR, effective fields and
scalars ¢ are obtained:
ax oy odXYdxP

_+ — —
d2r2 er dr dr

with: [ from gef’; inclusive half rs due to cos(kt)
u

o gﬁﬁ— effective 4-dimensional metric provides observable physics

e V, p—Counting variables for 4D space-time directions, they ‘count’ the

possible velocity combinations. They are submitted to rﬁp.

The additional terms of the FSM extension generate the quantum effects.

3. Christoffel symbols in FSM

Christoffel symbols are the central affine connection in space-time and describe how
vectors change under parallel transport. In the FSM, they arise from the oscillating
metric and couple global cosmic modulations, local gravitational disturbances and
vector fields. They are time-dependent and form the basis for the geodesic equation.
The metric is given by
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ds? = gy dx™ dx™

ds? = [1 + cos(kuni t)] [- €2 dt2 + dx2 + dy2 + dz? + dyZ + dy2 + dy3
(c2 dt2 + dx2 + dy? + dz?) + 2(A}) + A} dya dx*]

General formula for Christoffel symbols [T of the second kind and perturbation
approach:

A 1
i = > " (OmOne + NP - FpgN) (2.29)

A . : : :
FMN — describes the change in vectors during parallel transport; unit: %
o Jdu= aiM — is the derivative; un|t —

e g —inverse metric; dlmenS|onIess
Indices: A, M,N,P=0,1,2,3,4,5,6

The expression follows from the requirement that the covariant derivative of the
metric tensor vanishes (Vp gun = 0).

The metric is defined as
gmn = [1 + cos(Kuni )] (Mvn + hwn)
The disturbance involving hyy is treated perturbatively. It is approximated by ' = Ig

+ oI, whereas [Ny is assumed to be flat:

r/\/1N =3 ’7 (aM hne + O hwe - 0p hun) + other terms

r?,,N—addition to the above: codified curvature; A - guidance;
M, N — initial direction

1
* 5" normalisation factor, results in symmetry of "

n"® — inverse Minkowski metric with (-1, 1, 1,1, 1, 1, 1)

duw hnp — derivative; unit: %; measures the change in metric in the M-direction

on hvp — symmetric term, records changes in the metric in the N-direction
- dp hyn — subtraction corrects for the P-direction and ensures freedom from
torsion
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Inversion of the metric for further calculation:

From the diagonal metric (point 1), in a linear approximation, because hyy << 1 is
small:

gMN ~ ) (nMN _ hMN) (230)

1 +cos(kypi t
Whereas:

hMN = pMP pON

e n"™ —inverse of the full 7-dimensional Minkowski metric; dimensionless

e g"V —inverse metric, perturbative; dimensionless

e Indices:M,N,P,Q=0,1,2,3,4,5,6

Elements of the Christoffel symbols in the FSM:

A A (global A (local A (Vector
Ciw = rMISIg )4 rMISI )+ r/\///S/ ) (2.31)
e Global: cosmic oscillation with [1 + cos(kynit)]
e Local: local oscillation; GTR-like: classical gravitational curvature with:
(1 + cos(kt + B))
e Vector: Coupling via vector fields with 2(A7 + 8A7) dy, dx”

Calculation of Christoffel symbols for the global component Ff‘,f?")ba'):
A (global 1
Fn?' % = 2 17 (@ 00S(kuns O] e + 1 005k O] e - 8o 905k O] )

Given that the derivative dy is non-zero only for the time coordinate M = 0 and
do [cos(Kuni 1)] = - kuni Sin(kyni 1),
the expression simplifies to:

F2'°%) = > i sinkom 1) () 8% + iy 85 - s ) (2:32

o nj‘v 6?,, or nj\‘/, 6°N —terms generate a time-dependent acceleration in the time
direction (global ‘acceleration’ and ‘deceleration’ of the entire space-time)

e -nwnn'°—minusterm corrects the spatial components and ensures
consistency with the metric inversion

e 1™ and nun — are the scalar Minkowski components; dimensionless

e kuni — cosmic angular frequency kyn = ri

Uni
e Indices:M,N,P,A=0,1,2,3,4,5,6
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This expression is substituted directly into the geodesic equation in the FSM,
generating the global pulsating force that modulates the entire universe.

A (local
Calculation of Christoffel symbols for the local component rM,\, ).

The local term arises solely from the derivative of the local gravitational perturbation
with:

(1 + cos(kt + B)) Oy, with: hmn = 0; hym = O with a purely local component

G
L

Perturbative 7D:

rMN ~_ ’7 P (@whne + A hyp - 9 huw)

Given that hy, is non-zero only for y, v=0, 1, 2, 3 (visible 4D block), the expression
reduces to the 4D components with:

1
(5 =2 1% @ Mo+ 6, Mo - 8o i) (2.33)
e n°% —inverse Minkowski with diag(-1, 1, 1, 1); for a flat basis

e hy, —dynamic term, generates gravity with:
GM
T

GM
For the majority share [y, radial, weak field, r >> = With - 9

r 1 GM
Me=-5 805 (1 +coski+B)]

1G6Mm

[ = 55 (1+ cos(kt +p)) (2.34)

1 1
e o, —radial discharge according to (7) results in a field strength ~ (,;)

o =18 _&TR solution; produces purely static curvature

=2 cp
e (1 + cos(kt +B)) —the mean reproduces Newtonian gravity, but dynamically
within the FSM; see the approach in Chapter 2.3, ‘Sine Periodicity’
e o hy— provides the radial gradient of the local oscillation and generates the
attractive curvature, which is modulated by the factor (1 + cos(kt + 3))
e Other derivatives, e.g. dt terms, give rise to additional time-dependent

contributions which describe the oscillating force in the geodesic equation.
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) ) A (Vector
Calculation of Christoffel symbols for the vector component I‘Mf, ):

The vector coupling term arises from the mixed metric term of the FSM:

2(A% + 5A3) dy, dx”

1
r?,,,\, =3 P (Omane + OnGwe - dpgwn)  With: g™ = 0P in a linear approximation

1
M =5 6 u[2(A3 + 5A%) dya 0" an (2.35)

e g" =n: flat inverse metric in linear order

e Oy — derivative with respect to a coordinate M; causes the field strength
Fvp = Om Ap - 0p Am

e A% — background vector field

e A% — small fluctuations/disturbances in the vector field

o Oan — Kronecker delta; projected onto the direction of the compact wave-field
dimensions or the vector index a

Explicitly 7D for all components:

1
Do 29" =2 0¥ (3 (A5 + 8A3) + ay (A% + BAT) - 3o (A% + BAT) (2:36)

Explicitly 4D for the interaction/coupling between 4D-visible and 3D-compact:

A (Vector) 1
[y ecton) = 5 9" [0, (AP + BAR) + 8a (A7 + BAY) - dp (A] + BA))]

Predominant part:

A (Vector) 1
rua( ) - > n'* 8, (AB + 5AR)
e This term describes the interaction of the vector fields between the visible 4D
space-time (0, 1, 2, 3) and the compact wave-field dimensions (4, 5, 6).
e OA% —disturbance term; provides local counteracting forces during
deformation

e Indices:A,P=0,1,2,3,4,56;u4,v=0,1,2,3;a=4,5,6

Results for the Christoffel symbols in the FSM:

The Christoffel symbols in the FSM are time-dependent and contain both global and
local oscillations.

r;\/w _ r;\mgglobal) N I—;\/”Sllocal) N ri\/ﬂEIVector)
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A (global
rM/S/g obal) _ kUnl sin(kuni t) (), S+ My SN - M N

r/\ (local)

AO)

1

° E I’])\P (0m hnp + In e - dp hiun)
1

. rA (Vector) E

o - AP [aM (Ala:’ + 6A;a3) + O (Ai/l + 6A?4) - Op (Aﬁ/, + 6Az)]

The main components for 4D: (2.37)

M =5 o [1+ cos(kt + B)] +2 1" 8, (Ap + 5AD) - 3 kun Sin(kun t) (7l Sy + Ny O - Nn %)

4. The Riemann tensor in FSM

The Riemann tensor measures the intrinsic curvature of space-time by quantifying
vectors that change when transported in parallel around a closed loop. It is a
measure of whether a space is curved or flat. In flat spaces such as Minkowski
space, the Riemann tensor disappears completely. For FSM, the Riemann tensor is
extended to capture curvature not only in 4-dimensional observable space-time, but
also in compact dimensions in the wave-field. This is essential for the field equations.
In the FSM, it includes time-dependent contributions from global cosmic oscillations,
local gravitational perturbations and vector coupling.

Parallel transport of a vector V:

dxM
A vector V¥ is transported parallel to a curve with tangent vector u" :d_)\ if its

covariant derivative vanishes:

VMszaMVp+|_I;,QVQ:0

If the same vector is transported along two different paths around an infinitesimally
small loop (an area with sides of length 5x™ and dx"), a difference AV? results. This
difference defines the Riemann tensor:

AVP = - RE, WV BXM BN (2.38)

eV —displacement vector; unit: m

o R’SMN—Rlemann tensor, unlt —; quantifies curvature; indices: P up is the
direction of the vector; Q is the vector index below; M, N are the grinding
directions

¢ Indices: P, Q above — contravariant; P, Q =0, ..., 6; vector components

e Indices: M, N =0, ..., 6; directions of the loop
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Definition — Riemann tensor from Christoffel symbols 7D:

QMN

=oulh ot b rt otk (2.39)

dw— partial derivative with respect to x™; unit; %; measures the change in the T;
index M below corresponds to the direction

FNQ — Christoffel symbol; unit: %; joining term; indices: P on top is the goal; N,
Q below correspond to the source

P L : - ,
[ FNQ —-a square correction arising from the non-commutative nature of the

connection; unlty ; introduces non-linear terms that generate curvature via

2!

- mteractlons, L is summed over the index 0,..., 6

r FMQ —a square correction arising from the non-commutative nature of
the connection; induces antisymmetry in M, N for curvature
Indices of Rg,\,,,\, — P vector is shown above; Q below is the vector index; M, N
the subscripts indicate the directions; antisymmetric

Perturbative approximation in FSM:

In a linear approximation where hyy << 1 and using the Christoffel symbols already
derived, the Riemann tensor simplifies. In the first order with linear curvature, I'T is
neglected for weak fields:

P P
RQMN ~ aM rNQ = aN rMQ (240)

The Christoffel symbols consist of:

rAN __ r/\ (global) rA (local) r/\ (Vector)

. o A
Specific contributions from I'm,:

Example: a radial term in a weak field, to be detected in the visible universe

Global contribution (cosmic oscillation):

RQMN

P (global) _

aM ( - kUm sln(kUm t) I’]Q 60) aN ( kUm Sln(kUm t) nQ 60) (241)

Local contribution (gravitational disturbance):

r (local)

(
Ramn

GM 2 GM
= 0 (2 ey (1 + cos(kt + B))) = - 2@ (1 + cos(kt + B))
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r(local) _

GM
Rown == (1+ cos(kt + B) (2.42)

e 3:hy > contributes to [,

° arhrrzo
° arhtrzo
° arhrtzo

Vector contribution (coupling):

A (Vector) 1
Riab =3, 1" da (AR + BAP)) (2.43)
GM _ . L
* =g spherically symmetric term; results in higher moments of curvature
o R — describes in detail the interaction between visible 4D space and the

compact 3D wave-field dimensions

e Indices: A — event component, A =0, ..., 6; y below is a visible 4D index,
u=0,1, 2, 3;a, b-first and second compact indices, a, b = 4, 5, 6;
o —summary index, p=0,..., 6; a in A% —indicates, which of the three vector
fields A%, A®, A® originates from the compact dimensions

Reduction from 7D to 4D:

After integration over the compact dimensions Yy, Ys, Ys and averaging, the effective
4D Riemann tensor is obtained:

R Rp(global) N Rp(local) N Rp(Vector)
ouv —

ouv ouv ouv

5. The Ricci tensor in FSM

The Ricci tensor describes a contraction of the Riemann tensor from point 4 and
reduces the local curvature from a 4-tensor form to a symmetric 2-tensor form. This
tensor measures the average curvature in every direction and is crucial to the
Einstein field equations, which relate the energy density and momentum of matter. In
FSM, the Ricci tensor is time-dependent.

Contraction of the Riemann tensor:

The Ricci tensor is formed by contracting the first and third indices of the Riemann
tensor, i.e. summing over a common index. In full form:

Run=Xp Ruen (2.44)
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e Ryn — Ricci tensor, unit: —: causes combined curvature in directions M and N

o RMPN Riemann tensor; unlt ; causes complete curvature; indices here: P

top/bottom is contracted, summed overP=0,...,6
e Y —summation over P; reduced 4-Index-Riemann-tensor to a 2-index tensor

that measures the local energy density

Application of Riemann's formula:

P L P L
RQMN Im rNQ N rMQ rML rNQ ) rNL rMQ

Contraction over P (first and third index):

P P P L P (L
Run =0T -onT oy + Tor T - T Tow (2.45)

e 0Op FNM — derivative and sum, unit: —: measures the change in the connection
in P-direction; P summed up O,..., 6

P : : : L
o -9[ py, — subtraction; causes antisymmetry; correction for the N-direction

: causes non-linear interactions between [; P

2!

P L
o [ [y —product; unit:

summed up

. r FPM — subtraction; causes antisymmetry in the nonlinear terms

o L- cumulatlve running index A = 0,..., 6; takes all directions into account in the
products

Formula (2.45) is covariant and dynamic in the FSM due to the sine/cosine terms in
r.

Perturbative approximation in the FSM:

Due to ' ~ 8g (first order), the second-order I' products ~ (8g)? are negligible in
linear approximation for hyy << 1:

P
RMN ~ aP I_NM aN I_PM (246)

As the Christoffel symbols consist of three parts (global, local, vector), the Ricci
tensor is given by:

(global) (local) (Vector)
Run = Ry + Ry + Rigm

Each Christoffel component contributes its own Ricci component. The global
oscillation modulates the overall curvature of space-time, the local component
modulates the gravitational curvature around the mass, and the vector component
modulates the coupling to the wave-field.
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Contributions and explicit forms:

Global contribution:

Roba _ o (L kUm sin(kuni 1) 17, 8%) - o (- = kUnl sin(kuni t) N5 5) (2.47)

Local contribution:

R = dp (2 — M (L + coskt + ) 8y B,) - aul
RYoca) < g ( oM (1 + cos(kt + B)) & BL) (2.48)
MN P 202 12 N YM .

o N5y = 0 for low-field, radial, M= N = t

Vector contribution:
1
RUe) = g5 G N7 A (A2 + SAZ) B5) (2.49)

o 62’— Kronecker delta; isolates the components of the Riemann tensor with
N € {4, 5, 6 that relate to the compact wave-field dimensions, and prevents this
vectorial contribution from occurring directly in pure 4D (u, v=0, 1, 2, 3). This
shifts the cause of the interaction/coupling into the wave-field.

e Sumindex: p =0,..., 6; contracts the inverse metric using the inner derivative

Reduced to an effective 4D:

By reducing the indices M and N to y and v =0, 1, 2, 3, the 4D solution of Ricci is
obtained:

Rﬁ;} Rl(%l/obal + Rlocal + RVector)

Ricci scalar R:

The Ricci scalar is the full contraction of the Riemann tensor with the inverse
metric, and gives the local mean curvature of space-time as a scalar value.

R = g"™ Run = g Ripw (2.50)

with: gMN (™ - MMy

1+cos(kU,,, f)

e R —curvature scalar, unit: .

21

expanding systems, negative for bound systems; dynamic in FSM

indicates local scalar curvature; positive for
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e g"™ — inverse metric; increases the indices of the Ricci tensor; the indices M

and N above are covariant; M, N=0,...,6;in 7D
¢ Ry~ — Ricci tensor; unit: ml summarises curvature; indices M, N in the bottom

are covariant
e Contraction with the implicit summation over M and N reduces the 2-index
Ricci tensor to a scalar that measures the trace of the curvature

Perturbative approximation with hyy << 1:
R = nMN RMN

R = R(global) + R(Iocal) + R(Vector)

Global contribution:

(global) . ,,MN 1 : P <0 1 : P <0
R =n [ap (- 5 kUni SIn(kUni t) I7N 6M) - 8N (- E kUni Sln(kUni t) r)P 6M)]
Local contribution:

1 GM GM
R(Iocal) ~ nMN [aP (E ﬁ (1 + COS(kt + ,8)) 67\/ 65\4)] =- ﬁ (1 + COS(kt + :8))

Vector contribution:
1
RUee = g™ [3p 5 ™ ow (A7 + 3A7) 35)]

Reduction to 4D:

The compact wave-field dimensions yg, ys Ys are integrated and averaged.

R(4) — R(global) + R(Iocal) + R(Vector)

6. The Einstein tensor in FSM

The Einstein tensor links the curvature of geometry with the energy-momentum
distribution and forms the basis of Einstein's field equations. This tensor combines
the Ricci tensor (point 5.) and the scalar curvature term to create a divergence-free
form that describes gravity as geometric effects. In FSM, this tensor explains how
curvature leads to gravity and other forces.

Definition of the Einstein tensor from the Ricci tensor and scalar:

The Einstein tensor is a linear combination of the Ricci tensor, metric and scalar.

1
Gun = Ruw - 5 9N R (2.51)
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e Gun — Einstein tensor; un|t - links curvature with matter/energy; indices M, N
below are covariant; M, N = 0 6; in 7D (0 =time, 1, 2, 3 = visible, 4,5, 6 =

compact)
e Ryn — Ricci tensor; unlt ; causes local curvature; indices: M, N

1 . .
* - normalisation factor; makes Einstein tensor G trace-free
e Qgun — Metric tensor from point 1.; multiplied scalar to tensor form
1
e R — curvature scalar for the average curvature; unit: —

The purpose of this definition is to ensure that there is no divergence, thereby
guaranteeing the conservation of energy:

™Gu=0 (2.52)

Inserting the Ricci tensor and scalar from point 5.:

1
Gy = (R (global) Rl\l/?l\(;al + R;\}/ﬁctor)) _ E gmN (R(global) + R(Iocal) + R(Vector)) (2_53)

1
* 3 gwn () — combination; makes G divergent free by distributing the scalar

curvature isotropically in all directions
The tensor is covariant and time-dependent in FSM through sin(kt) or cos(kt) in the T.

Perturbative approximation in FSM:

In the linear approximation, I'T ~ (89)?, g = go is neglected and the following applies
hMN << 1:

1
5 MR (2.54)

Gun= Ry - 2

Specific contributions:

(global) (local) (Vector)
Gwn=Gyy  + GMN + Gy

Global contribution:

Gide (global) _ = Rido (global) % NN R (@lobal) (2.55)

R (global) ~ aP( kUnl S|n(kUn| t) r’N 6M) ON ( kUnI S|n(kUn| t) r’p 6M)

o RWE0PA & pMN A (L = kUn. sin(kuni t) nf, 5y) - On (- = kUn. sin(kuni t) N5 5ol
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Local contribution:
1
GS\IAoNcaI) - Rs\l,?/\(ial) _ E NN R (ocal) (2.56)
1 GM
Ry = 55 (G @y (L+cos(kt+ B)) S Bhy) - aNF,’fM
o OnBy = 0 for low-field, radial, M = N = t
o RO = g, E Sy cosiie+ B)) 5840
Poepr N =M
Vector contribution:
1
G%\alctor) - R%(\alctor) _ E NN R(Vecton) (2.57)

1
R;CI/I?ICtor) = O (E nPP O (A/aJ + 6Ag) 62’)

1
o R(VESD & pMNTA (E n"° o (A5 + BA)) 55)]

The absence of divergence, as shown by the Bianchi identities, ensures the

conservation of enerqgy:

The second Bianchi identities are geometric identities for the Riemann tensor in

torsion-free spaces and are given by:

Vr RgMN + Vv Rong + Vi Rary = 0

(2.58)

e Vg-— covariate derivative with respect to R; unit: %; takes curvature into

account; index R below is covariant; R=0,...,6in 7D

o R’SMN — Riemann tensor; unit: —; full curvature, indices: P above is Vector; Q

1
m
below is the vector index; M, N directions are given below

e VR Rg,\,,,\, or Vu RZNR or Vy RSRM — cyclic permutation results in antisymmetry

in R, M, N

o Vy RI(D)RM_CIOSGS the cycle; implies identity with zero, i.e. the curvature is

consistent
e 0 - zero tensor; due to geometric necessity

e Indices: P upper free index, Q lower free index, M, N, R are loop directions;

P,Q,M,N,R=0,...,6

These identities always hold for any affine transformation (including in the FSM with
oscillations and vector fields). They are a purely geometric property of the Christoffel

symbols and state that the curvature is ‘cyclic’.
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Contraction across the first and third index (P = Q):
Vk Rien + Y Ripr + Vn Rizpy = 0
The contracted form is:
R R _ .o pP .
VR Ryvy + VM R-VyRyr =0 with: R = Rp as the Ricci scalar

Substituting into the Einstein tensor:

1
Gwun = Run "3 guwn R

The contracted Bianchi identity is multiplied by g™, and the metric compatibility
condition V4= 0 is applied:

Mea  — oM 1 1 Mp ) _
V' Gun=V RMN'ZVNR'ngNV R+2VNR—0

W™MGuw=0 (2.59)

e V™ Gun — covariate divergence; unit: #; results in the maintenance rate
The absence of divergence ensures that the left-hand side of the field equation

81TG7
Gun = A Tun

automatically enforces local momentum-energy conservation in the FSM for:
VM TMN =0

It is shown that the Einstein tensor G is divergence-free in FSM geometry and that
conservation is guaranteed despite rotations.

Reduction for 4D with y, v=0,1, 2, 3:

After integration over the compact dimensions vy, ys, Ys and averaging, the effective
4D reduction is obtained:

VGl =

The oscillating terms and vector fields do not violate these identities, because the
Bianchi identities are geometrically invariant.



2.2 General Theory of Relativity of Field-Space-Mechanics 51

7. Impulse energy tensor in the FSM

The momentum-energy tensor in FSM describes the distribution of energy,
momentum, and tension in 7-dimensional field-space. It is symmetrical Tyn = Tyv and
divergence-free VM Tyy =0 in order to ensure conservation laws. In FSM, the
momentum-energy tensor arises from the electric/gravitational potential of the
universe and photon fields. It links geometry with physical effects. This tensor is
derived based on the method of the variation principle of GTR and extended to a 7-
dimensional model.

Variation principle definition from matter action:

2 8S,

Tun=-—=
5MN
J-a®

e Tyun—impulse energy tensor; normalized per volume segment of the wave-

. . . J 1 J ki . .
field with unit: === m4_932; source of curvature; indices: M, N below are

3 mb
covariant; M, N=0,...,6in 7D (0 = time; 1, 2, 3 = visible; 4, 5, 6 = compact)
e -2 —normalization factor; appropriate scaling for field equations
e /—g —root of the metric determinant in 7D; produces an invariant volume

element from the metric (point 1.); with g = det gun

- with: Sy, = [ L,, /—g d'x the matter action (2.60)

Sm . . .. . ki .
e —u —functional normalized variation; unit: —; measures the metric
69 m“s

dependence of matter; & corresponds to a small variation

e S, —action, measure of dynamism; unit: Js; causes the integral over the
Lagrangian of matter/fields

e g"V —inverse metric causes variation in the indices above

o d’x —integral over 7D volume element, including compact dimensions
e L. - Lagrange density from fields, in FSM from photon field

The tensor Tyy is defined as the response of matter to a change in metric. In FSM,
Sm contains geometric fields in the form of sinusoidal oscillations.

Phenomenological form for perfect fluidity, classic basis in FSM:

The perfect fluid is isotropic and viscosity-free:

i P
T(n;;\:;lssmal) =(p+ E) Un Un- P G (2.61)

This term models the rest energy density (0) and pressure (p) along the trajectory
(um). In FSM, the energy density p arises from the electrically internal fion mass
within a beam, and p arises from the field tension of the exchange fion in a vacuum.
In the FSM, so-called fions (Chapter 3.2) take on the physical role of photons in a
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beam. They are, in comparative terms, similar to an extension of the classical gluon.
Furthermore, fions can actively generate a potential relative to the Dsg dimensional
plane, can split by producing an exchange particle and a passive (dark) fion, and can
recombine following a field exchange.

p — standardized energy density; unit: m'f‘—gsz; total energy per 6D volume
(including resting mass)

p — standardized pressure; unit: mi—gsz; is isotropic force; p = O for dust; p = g for
radiation

uv — quadruple pulse; dimensionless without specific index assignment;
causes the scalar direction of movement; e.g.: u™ uy = - ¢ with index M below

for covariant components (transformed like gradients dy); M above for
countervariant component (transformed as differentials dx");

(o + B) — enthalpy density
(o+ —) Um Uy — dynamic term; unit: 4 ol pulse flow

- p gun — isotropic pressure in all directions
gmn — full metric from point 1.; causes projection

Relativistic fields correspond to photons as hollow-body oscillations, with angular
momentum generating momentum density. This reproduces classical physics,
whereby in FSM the energy density p emerges from the geometric mass as
resistance to fields.

Extension through compact portion of the wave-field:

Metric:

gmn = [1 + cos(Kunit)] (MmN + hvn)

The following applies to the global component with hyy = O:

global _

gMN

=[1 + cos(kuni )] Nvn

Global Christoffel component:

r (global)

MN

-5 kUm sin(kuni 1) (7 i + My S - Mn °°)

Global Ricci tensor:

R (global) __

R (global) _

=op(-= kUn. sin(Kuni t) nNéM) on (-2 kUn. sin(Kuni t) npéM)

1

=(5 Kmi cos(kuni ) (mun 1% - 1%, n% - n%, n%)
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* NuN '700 =-NwN
e -n%n%-ndnd —time projectors
VRLYRRUYRLY,

Global Ricci scalar:
1
(global)
RIoa! = pMN RIS = (- > Komi cos(kuni ©) n™ (nun n® - 18, n% - n%, nS)

° r’MN r]MN ,700 —
e -n" nM ny=1
* - I] rIN rIM -

1
R = - > Ky cos(kuni ) [ 7+ 1+ 1]

5
R = > Koni cos(kuni 1)

Substitution into the Einstein tensor Gyn With gun = Nun:

1
Gun = Run "3 gun R

1 5
G(gk)bal) == k%lm cos(kuni t) Nun + 3 5 i cos(kuni ) (- ne, n% - n% ndy) - 2 Kani c0S(Kuni t) M

Simplification of time-projection terms:

The time projection terms (- n%, n% - nS, n%,) contribute exactly the amount in the 7D

contraction that compensates for the remaining factors. The structure of the projector
is chosen such that:

1 5
5 Koni cos(kun t) (- iy 113 - 1y 7o) = 7 Koms ©0S(Kuri 1) i = O

Isotropic approximation of the projector in linear order for Gigy"":

G(globa|) - k%]n/ cos(kuni t) Nun

The reduced momentum-energy tensor is defined as the ‘effective source’ of
curvature:

T(global)

8T G 2 k%]m COS(kUnI t) NN

4
C
T(global) ppe- k%lni COS(kUni t) NN (262)
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e G — Gravitational constant normalised to 7D

Expansion using the vector component of the wave-field:

The coupling component T\ arises from the dimensional reduction of the 7-

dimensional theory of gravity to 4 dimensions. Specifically, 4 dimensions for the
interaction/coupling between the 4-dimensional visible and the 3-dimensional
compact:

1
2

rﬁa(VeCtOr) gAP [ay (AIaJ + 6A/as) + 0, (AZ + 6Alaj) - 0Op (AZ + 6AZ)]

Dominant part:

A (Vector) 1
Fpa -

> 1 8, (AR + 5A7)

The starting point is the Lagrangian density of the Yang-Mills field, as is customary,
applied to 7D:

(7 _ 1 MN
LYM‘ 2 Fin F
whereas the field strength F is defined as follows:
Fiv = 3 Ap + BAY) - 8, (A7 + BAT) + i) 1 Al AY

e Indices: M, N =0,..., 6; calibration group index a = 4,.5, 6 for SU(3), summed
over a
e Aj or Aj — 7D calibration vector

e Indices: M, N break down intoy, v=0,1, 2,3
o gg) — coupling
e/ _ structural constant

@ 1l w1l pw
T4, e 2.
Lym=-3 Py Y gl (2.63)
® Q(ZYM) = giff — effective 4D coupling, normalised to 1
2
2=
eff V(3)
O 1 o w11 o e
LYM__42 FE‘UFa —'4_'_I_FZUF6

9ivm)
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Yang—Mills expression for the reduced case, where the interaction acts as a
coupling effect between the 4-dimensional visible and 3-dimensional compact
dimensions:

1
Vi
) = - (2 Pt 7 G Py F) 7 (2.64)

¢ - corresponds to a specific normalisation of the calibration coupling

e Indices:
u=0,1, 2, 3;direction in visible 4D
v =0, 1, 2, 3; free, visible index finger after contraction with n°"
a =4, 5, 6; compact group index for a vector field A%, A°, A
A p, 0,K=0,..., 6; sum indices over 7D

o F'=n"F, =1 [0,(A] + A% - 6, (A + BAD)]

*  Farp =94 (Asp + 0Agp) - 9p (Aan + OAw)

o F2 =3, (A% +BA7) - 9 (A2 + BAD)

o FP7 =P 0% Fix = 0P 0 [9) (A% + BAR) - 8« (A] + BAD)]
e n”=diag(-1,1,1,1,1,1, 1)*

For the full 7D case:
1
T(Vector) (FAa FNa)\ _ gMN an Fapg)

Extension to 7D with FSM-specific contributions:

classmal + T(global Vector)

Twn = [(o + §) Um Un- P gun] + k%fm cos(Kunit) nun] + [— (FA7 Frax - j‘l aun FooF )]

1GG

e Ty~ — Mmomentum-energy tensor; unit: 4 2 hormalised with 6D volume

lassical)
o TG4 _ classical term; unit: —7, Visible matter; indices: M, N =0,..., 6

o ﬂﬁﬁba' — global term; unit: 4 ol includes dark energy or invisible photons

(Chapters 2.3 and 3.2) arising from oscillations; indices: M, N =0,..., 6; the
only relevant metric is the Minkowski metric nun

e k- Angular frequency, time normalisation from 31—2 to #; can be interpreted as
the number of turns

3
e G - Gravitational constant; 4D unit: Geg = 6,674 101! k;"SZ; is available in a 7D

6
dilution; G = 6,674 10™
kg s
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. . . . k .
o T{E _coupling fields from rotations; unit: m4—iz; describes the energy,

The

momentum and potentials of non-Abelian gauge fields (e.g. fermions, bosons);
indices: M, N=0,...,6

2

L . : : g
/4t — standardisation; results in Gaussian units; from: giﬁ: \;i
©)

k

Aa it K9 P
Fu Fnax — Non-tracked section; unit: —io generates energy flow and tension in

the tuning forks
in Too: main contribution to the energy density of the calibration fields
in Toi: main contribution to the momentum flux of the calibration fields

kg .

-igMNanFap°—trace unit of energy density; unit: — generates

electromagnetic and scalar fields; contributes the isotropic term to the metric
gwn, Which gives the pressure a negative sign p = - p and keeps the tensor
trace-free

derivation shows how the momentum-energy tensor T in the FSM follows

directly from the geometric interpretation of mass and energy as field deformation
and cosine-shaped rotation (kt). Matter is therefore not a fundamental concept, but
an emergent effect of resistance to dynamic fields.

8. Calibration potential AZ based on the FSM particle model

The calibration potential Af’, is the fundamental mediator of the electromagnetic and
weak interactions in the FSM. It arises directly from the off-diagonal components of
the 7D metric and mediates between the visible dimensions (v =0, 1, 2, 3: time and
particle-field F;.3) and the three compact wave-field dimensions (a =4, 5, 6; F4.¢). Its
derivative gives rise to the field strength F, which in turn generates charge, potential
gradients and recombination. These geometric effects are modelled using the
(inertial) rotation of fions in the dimensional planes Dys46/56.

The FSM metric (2.18) from point 1 is:

ds? o 2(A] + dA}) dya dx”

Af’, generates the compact coordinates y, for the visible dimensions x".

The

Af,— off-diagonal component; undisturbed calibration potential; dimensionless
in 7D; generates fields from the geometry

dy, — the dynamic length of the radius parallel to the unit vector fora =4, 5, 6
Groupindexa=4,5,6;u4=0,1,2,3

field strength F, which generates the interaction, arises from the covariant

derivative of the gauge potential.
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7D:

Fim = O (AR + BAR) - an (AR + BAR) + i) /™ (AR + BAR)AR, + BAR) (5.66)

4D (following compaction):

Fiv = 3, (A% + BAD) - 3y (A + BA;) + g /¢ (A] + BA)) (A} + BAY) (5.67)

F — the field strength from potential A determines the resulting dynamics
0u A% - 9y Ay — Abelian part
g febe Af, A%, — non-Abelian part; gives rise to the self-interaction of the gauge

bosons (fions)
Indices: b,c=4,5,6

Potential A must be determined so that conclusions can be drawn about the field

forces.

Link to the particle model — rotation of the active fione:

Particles consist of spheres S containing active fions that oscillate in 4-dimensional
rotational orbits. Rotations relative to the Dsg dimensional plane generate a charge Q
through a potential gradient parallel to the fourth dimension. Axiom 11 attributes the
universal electric potential to a displacement current resulting from the alignment of
its photon field within the wave-field, accompanied by the simultaneous dynamic
expansion of space-time.

AZ = ¢a 62 62

¢a — scalar potential of an object’s vibration in the compact wave field parallel
to a direction a = 4, 5, 6; the amplitude is generated

57 — Kronecker delta; (1, if a = 6; otherwise 0); a =6 applies when the field
exchange takes place in the Dsg dimensional plane between the wave-field
and the particle-field; otherwise, ‘0’ - denotes invisible matter; b corresponds
here to the dimensional plane in which the rotation in the wave-field takes
place; for Dys: 62; for Dasjas: 62; for Dasjae/ss: 62

62 = 62 =1 only if p=c=0-> contribution relating solely to the time
component A§

electrical potential (charge effect) > y=0

62 = 6L =1 only if y=c=i-> contribution relating solely to the spatial
component A/

magnetic/vector potential (motion/rotation effect) > y=i=1,2,3 or y=1 for
D14, 4 =2 for Das, u = 3 for Das; | = D1aj2aza
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The potential AZ is generated by the coupling between x* and y,. The off-diagonal

entries lie within the wave-field region of the metric. Compactification is achieved by
integrating over the volume of the compact dimensions y,4, Vs, Ye. The volume
integration ultimately yields the potential.

The effective action is:

1 1
Set = v Loydx=[ Ly dxdy=3 [ Ly d'x \/; &

vectorial) 1

. ) 1
with: [ d®y =V =(2m R)® und: LE4) =-7 9’9" Fjy Fopa = - 7 20A;

and: |-g>./g,~R> A=A jg=AYR

a(7)
AN
R

e After the compactification, the following applies to the potential: Af’,(4) =

Using dy, = R (cos(kt+f)) as the displacement length, the path for generating the
potential in a direction ‘a’ in the wave-field is described:

a(7)
an(4) dv. = AN R PY-104)
g dya= = (cos(kt+B)) = A"’ cos(kt+f)

The Poisson equation gives:

a
V2¢, = - F:— ; relevant is a = 4; time component with: y = 0; for electrical potential
0

The standard solution to Poisson’s equation in flat space is:

p* = Q d¥(x)
Q
%= o R

The FSM metric extends ¢, to AA,_a,m with ¢, dya 55 5, to take account of the off-
diagonal elements of the metric:
1
4megR R

AAZ o(X) = dya 83 B = cos(kt + B) 53 5, (2.68)

Q
4meg R
e ¢, — scalar potential of an object’s vibration in the compact wave-field parallel

to the fourth dimension; determines the amplitude
e cos(kt + B) — with: cos(kt =0°) =1 generates the rotation of the fion, which

touches the Dsg dimensional plane at its greatest deflection.
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These Kronecker deltas ensure the optimal case by ensuring that a
measurable charge always occurs when cos(kt = 0°) = 1.

e (kt) — describes the characteristic repetition rate of a period

e [ —deviation angle or phase shift; causes a possible shift in the geometric
conditions for optimal field exchange in the Dsg dimensional plane; acts in the
same way as the gravitational component

e [ =0° - strong interaction
B =0<B<90° > weak interaction
B =90° no longer interacts with the particle-field

o Af,— now, after compactification, unit: % for standardisation using: h = ¢ = 1,

otherwise, electrodynamics in accordance with the unit: V

e Q —electric charge of the particle; unit: C (Coulomb) and e (elementary
charge)

e R — Radius of the compact wave-field dimensions with A = 211 R; unit: m; in the
particle-field, the radius R is defined as the distance

— classical Coulomb potential
4m e R

Potential gradient in the wave-field:

During the recombination of the exchange fion with a passive fion to form an active
fion, the potential difference AAf,' is generated. It persists for a brief moment until the
polarisation of all active fions in the beam has been established. It therefore follows
that:

Vrot, external Vrot,bound Q

)

AAZ = (A2 + 5AZ) - A2 = 6A2 = ( cos(kt + ) 55 5y

c 4mep R
VRot = > for bound (active) fions > Aulbound = A7 + 8A]
VRrot = € for unbound (exchange) fions > AZlunbound =AY

a) for unbound (exchange) fions or visible light:

4_C a0 _
AAH—C a-1 cos(kt +8) 82 5, =0

4meg R

b) for bound (active) fions:

1
cos(kt + B) 83 By = =

ami=Sao14s
p=gd=1+3) 2 4T ey R

+ a <0
Ime R cos(kt + ) 04 O,



2.2 General Theory of Relativity of Field-Space-Mechanics 60

Taking the metric factor into account with 2:

1
4_51
20AY =2

a <0 _
2 amegR cos(kt + B) 64 O, =

e R oSk 5 5,

o Aj+8A] —Potential difference relative to the reference potential; the
superscript a denotes the compact wave-field dimensions; a = 4 for D45, a =5
for Dasias, @ = 6 for Dysjae/56; 1 bottom for visible 4D space-time; y = 0 for time,
M =1for Dig, y =2 for Das, 4 = 3 for Das; i = D14joarza

o SAf, —is non-zero in the short term - only a single registration is observed in
the particle-field, like a single pulse or force peak; example: a fion is captured
once in a beam

e §A; —is continuously non-zero - a constant interaction force is detected in
the particle-field, which stabilises the bundle; example: strong interaction
between two bosons (meson)

o %— factor for recombination in the wave-field; it is not directly recorded as % in

the particle-field. The metric factor 2, which takes the particle-field into
account, fully compensates for the reset effect during binding.

Taking object movement into account:

An object movement V3 causes a length contraction parallel to the dimensional
plane Dss. The potential appears contracted and amplified relative to the resting
position.

The electric potential for bound fions in a bundle is given by the formula:

o =—— cos(kt + B) 5 8% — | with: | = 2
efﬁo—4n€0Rcos(t+,8) 4 b Vs with: Dsg — plane, a =6 (2.69)

The electric potential for unbound fions outside the bundle is given by:

A 0=0 (2.70)

c
o v—field-enhancing effect caused by a contraction in length when an
5

additional object moves within the particle-field in the direction of motion
o V5= /cz - v3%;, V3— object velocity in a particle-field

Specific potentials when an exchange fion recombines with visible matter in the
ground state:

= =2=-1;55=1;8)=1; costkt + ) = 1
Vs ¢ T PT TR B
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a. An unbound exchange fion rotates freely in the dimensional plane Dsg:

6 €3
0_41T€0R_

0  with: (A] + 8A)) - Aj =0, wegen §A; =0 (2.71)

b. Unbound exchange fion with an active fion:

el3 . Aobj
TR with: R = orr (2.72)

4 _
0=

. a =4 forrecombination back into the dimensional plane Dys

c. A bound exchange fion with an electron (from a bundle):

-e . Aop
amegR with: R = orr (2.73)

S _
0=

e a =5 for recombination into the possible dimensional planes Dgs;s6
d. A bound exchange fion with a positron:

+e AObj
ith: R = — 2.74
4mep R wit 2m ( )

AS =

e a =5 for recombination into the possible dimensional planes Dgs;46

e. A bound exchange fion with a positively charged boson:

+e AObj
AS = ith: R = — 2.7
07 4mr €R wit 2m (2.75)

e a =6 for recombination into the possible dimensional planes Das;6/56

The 7-dimensional FSM model explains how a potential arises in the wave-field.
Most particles that mediate interactions must, whilst rotating, simultaneously possess
a direction vector in the fourth spatial dimension. The rotation for a generation
therefore takes place orthogonally to the Dsg dimensional plane. In contrast, visible
photons and neutrinos, for example, whose oscillation period runs exclusively parallel
to the Dsg dimensional plane, carry no potential.

9. Complete 7-dimensional field equations in FSM

Einstein's field equations describe curvature through energy, momentum, and
matter. These field equations are extended with the field-space model, whereby the
momentum-energy tensor Tyn receives contributions from the photon field, such as
fions and relativistic fields of compact dimensions. The maximum velocity Vmax =C



2.2 General Theory of Relativity of Field-Space-Mechanics 62

remains invariant, but the field propagation velocities V, and Vs model the
deformations. In this way, the 7-dimensional tensor can integrate orthogonal
dimensional planes Dys/s6/56 With causal causes such as mass from frequencies and
charge from electric potential. The field equations in the FSM describe the unification
of the four fundamental forces through geometric deformations in the wave-field. It
also provides an explanation for dark energy and the expansion of the universe from
its geometric rotation.

Initial situation - Definition of the Hilbert action in 7D of the FSM:

The derivation follows Hilbert's variational principle with 8S = 0, where S is the total
action

S =S54 + Sm (Gravity + Matter),
which is extended to the FSM model.

The gravitational action according to Hilbert in 7D:

4 4
__¢ — 7, _© 1 MN [ 7
59_16116]131/ gdx_16nt(RMN-2gMNR)6g J—g d'x (2.76)

e Sy — gravitational action; unit: Js; minimizes curvature; integrated over 7D
space-time

4
e — _standardized normalization constant; unit: k9 . scaled to field

161G m? g2’
equations; determines the strength with which energy and momentum

generate gravity
J fd7x—integral over 7 dimensions; unit: m’; the dimension of time is
normalized to the maximum speed c in meters.

o /—g= /|det(gMN) — determinant for the diagonal metric gun

e R - Ricci skalar from point 5.; unit: ml measures average curvature
5
e G -standardized gravitational constant; G =6,674 10" N%; the

gravitational constant is diluted in the 7-dimensional field-space and only
2
m -

becomes concentrated through compactification; Ge = 6,674 10™* ngz,

m
e C— maximum speed; ¢ = 299792458 5

Matter action according to Hilbert in 7D: (photons/fions):

1
Sm=[L, J-gd'x=- Ef Twun 5g™N /=g d'x (2.77)



2.2 General Theory of Relativity of Field-Space-Mechanics 63

The action minimizes the curvature with the Ricci scalar (R), taking into account the
volume with: \/—_g The FSM extends this with compact dimensions (M, N = 0,..., 6),
which generate rotations parallel to the dimensional planes Dgses6, thus
mechanically enabling the generation of a charge parallel to the electrical potential.
d’x is the integral over time, visible space, and compact dimensions.

e Sy — matter action; unit: Js; describes the dynamics of fields/particles
X9 . contains classical

m2 s?’

e L, —normalized matter Lagrangian density; unit:

matter, calibration fields Afj with potential terms and kinetic terms for the
dynamic rotational mechanism in a vacuum
e OS =0 - variation zero results in the stationary principle for equations

This step defines gravity geometrically and matter dynamically, whereby FSM
integrates the matter action Sy, through geometric fields.

Variation in total action according to the FSM metric:

55 8Sq  &Sm
5gMN = 5gMN T 5gMN

=0 leads to:

From Sq:

5S c* 1
9 _ -
5gMN = 16mG V9 (Run -5 Gun R)

From S, according to the formula (2.60):

oS 1
SgMN ~ V7Y Than
Overall:
o4 1 1 _
1enc vV Y (RMN'E gun R) oVvTY Tun =0
1 8G
R -2 e R= 222 T (2.78)
with:
Tun = C|aSSICa| 7—(9|°ba| Vector) (2.65)

4
Kni €OS(Kuni t) ] + [— (Faf Frar - 5 QMN 2 Fo)]

Tun = [(0 + )UMUN P gun] + [16G
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Global contribution:

Gido (global) _ Rglobal % N R (@lobal) (2.79)

1 1
R (global) __ aP (_ - kUni sin(kum t) nz 5,?/,) - aN (- - kUni sin(kum t) n’; 6?/1)
° R(gIObaI) = I]MN [ap( Py kUn| Slrl(kUnl t) nf, 6M) ON ( kUnl Sm(kUn' t) r’ll3 6’\/’)]

Local contribution:

1
Gin = Ru =5 My RO (2.80)

oM e
> == (1+ cos(kt + B)) 5}y Bi) - &y

o aNFpM = ( for Iow field, radial, M=N =t

Ry = ap (

M
(1 + cos(kt + B)) 5y Bj)]

(local)  ,MN
° R Lo (202r2

Vector contribution:

1
Gin = Rin " -5 R (2.81)

1
Rl\)/,e\zlctor EN (E nPP N (Ag + 5A,a3) 5lav )
1
o RVecloN 5 pMN o (— n"P o (Aj + BAD) 55)]

;:ATN with W as a functional variation by differentiation according to the

contravariant metric; unit: 492; measures how strongly matter reacts to a

small change in the geometry (metric) of space-time — and that is precisely
the local distribution of energy, momentum, and tension in space-time;
indices M, N above are contravariant' M,N=0,...,6

° RMN— Ricci tensor; unlt : causes local curvature

* 3 QMN R — trace term; unit: —; makes Ricci component trace-free; guyn from

2!

pomt 1.; R-scalar from point 5.

1 . . . :
o RMN-EQMNR—EInSteIn tensor according to the formula (2.51); unit: ml
source of gravity; Gyn from point 6. Without cosmological constant
e Tun — impulse energy tensor; unit: 4 2 source of matter; Tyn from point 7.

8 2
o :——converted normalized coupling constant; unit: —gs; scales matter to

curvature
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e /—g —invariant volume element; dimensionless normalized; measures how
much the local volume is distorted by curvature compared to flat space

Leads to vacuum equations at T = 0, which are described in FSM by rotations.

Replacing the cosmological constant A with ﬁ%',ﬁba'

Classically, a cosmological constant is added to account for vacuum energy. This is
solved by the momentum-energy tensor Tyny of the FSM. The tensor Tyn has

compact components with T(global that describe the vacuum energy as a function of
expansion with:

o
T(global oG ktzjn/ cos(Kuni t) Nwn]

The Ty tensor only needs to be applied to the photon field of the universe.
Key finding:

The electromagnetic wave (moving energy) is identical to a dynamic
deformation of space-time. It is not a wave in space-time, but rather space-time
itself in wave-like motion. Gravity and electromagnetism are thus unified on the
same geometric plane. Both are curvatures or rotations of the same 7-
dimensional space-time.

If an object has a large mass, the classical term of the field equation (GTR)
becomes dominant, whereas at the microscopic level, interaction forces cause
space-time to curve due to their restoring forces.

10. Compactification from 7D to 4D with its principle of operation

Compatctification is the process by which the three-dimensional invisible wave-field
dimensions Fs¢ are integrated to obtain the effective four-dimensional observable
world. In FSM, sinusoidal rotations stabilize compactification, generate effective
fields, and explain masses and coupling frequencies as geometric effects. It resolves
wave-particle duality and unifies the four fundamental forces by having compact
modes generate particle masses.

The starting point is the 7D metric according to (2.16) and separation of the
dimensions:

gvn = [1 + cos(kuni t)] (Mvn + hwn)

e gun — dimensionless
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Minkowski-component nun:

e nun=diag(-1,1,1,1,1,1,1)
hun can be broke down into three blocks:

e Visible block: hw = (iz—l\rﬂ (1+ cos(kt + B)) By

e Coupling block:  hym=hp,= (A + 8A7) dam ; direction: u

Nmy = hym = (A2 + 8A2) 8am ; direction: V

e Compact block: diagonal, no additional scalar perturbation in the metric itself
Global contribution: [1 + cos(kunit)]
Indices: M,N=0,1,2,3,4,5,6;u,V=0,1,2,3;a,m=4,5,6
Reduction to an effective 4D metric:

ds2z = gf,g dxt dx’

GM
2= [+ cos(kun ] [ *+ 5, (L+ cos(kt + B)) B (2.82)

The compact dimensions vanish. Their influence is contained in the scalar fields
$a(x) and the effective momentum-energy tensor T4 22",

Effective 4D field equations derived from compactification:

The vacuum solution of the 7D Einstein tensor is:
1
7
Gun=0 = Rg/")v > O R

The action

4
__ ¢ 7
Se=7gng J 9" XV—9 Rwn

is integrated over the compact wavefield dimensions y* with a = 4, 5, 6. This yields
the invariant volume element of the compact dimensions V. The effective 4D action
is:

ff
R(4) + Lﬁ/latter) d4X

off _ @ (=2
Sg =VJ (-9 Ggra
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o Sgﬁ — effective gravitational force; unit: Js; minimises the curvature; results in
observable equations
e V —compact volume; unit: m3; scales down from 7D to 4D

o fd4x— AD-integral; unity: m*; creates visible space-time

. /—9(4) - 4D-volume element

e R¥W_4D-scalar; unit: —; causes observable curvature

o LMatter—effectlve Lagrangian density for matter derived from the effective

action S5
v 1 o . . .
e — =—-The gravitational constant G, including compact wave-field
Gy Gef

dimensions, reduces to the following under compactification to Ges

Variation of Sgﬁ according to the reduced metric
5Sg' = 5SEH + 8Siater = 0

Variation of the Einstein-Hilbert term (classical):

5SEY = 167G, f (R -5 95 R¥) g / —g® d*x + scalar terms

Variation in the amount of matter:

Shiatter = f T 5g“H /—g(“) d*x + scalar terms

This form first reduces the field equation from 7D to 4D. This yields the 4D
gravitational component and a positive contribution from the gauge fields:

8G

ff
7 — =T (2.83)

1
4 __ 44 p@ =
Ry - > gfﬂ) R

o R,(f:',) — effective 4D Ricci tensor; unit: ml observable curvature
. g(4) — 4D-metric

e R@¥W_Ricci scalar, 4D; unlt —; average curvature

e G — Gravitational constant; unit: 6,674 10! NF’

o Tf}(,f—effectlve momentum-energy tensor; unit. — =—;, generates
m

contributions from £,

Equation (2.65) reproduces the 4D Einstein-Yang-Mills equations with FSM-specific
terms for the momentum-energy tensor Tﬁ'f,f
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ff _ —{classical) global) Vector) scalar)
Tflv - TLV + TLV + T/(.IV + T;(/v

ff p 4 1 1
Tiw =10+ 2) Uy ts- P g1 + [ Ko COS(huni 1) 1] + [ (Fi” Fuaa - 3 659 Fo, FP91 +

7—fls‘/ca|ar) (2.84)

Definition of the mode terms:

This step reduces 7D to 4D and generates Kaluza-Klein modes. The scalar field in
7D is expanded as a Fourier series in the compact coordinates:

DX, Y) = s + 531 6 (Ve F (2.85)

e @(x,y)— Scalar field; e.g., in the case of metric distortion; unit variable;
generally produces a field in 7D
e ¢,(x) —n=0-mode; global cosmic background potential parallel to the fourth

. . . 1
dimension; unity: -
e ¢, (x) —4D mode field; creates an effective 4D field; index n corresponds to

the mode number for the fermion generation; unit: %

inyd L . . . ) .
e ¢ r —periodic function; results in a harmonic expansion; i represents the

imaginary unit; magnitude is always 1

e y®— compact coordinate; unit: m; is “rolled up”; is invisible

e R - radius of the compact wave-field dimensions with A = 21 R; unit: m; is the
scale of compactification; if small - invisible

After compaction:

B0) = X3, 6, (0 F (2.86)

The complex exponential is taken in the real domain; standing wave as a cosine or
sine function.

Possible scale terms and stabilization of compaction:

Scalar terms contribute to the stabilization of the compactification. They generate a
restoring force that acts in proportion to a potential field ¢, to keep the field centered
at the origin. They also carry an effective 4-dimensional scalar field ¢, which
represents the nth mode excitation of the wave in the compact wave-field
dimensions. ¢, arises from the compactification of the three compact wave-field
dimensions and the wave dynamics prevailing within them. This wave is described as
a function of time t and the compact coordinates ya,.

d(x, y?) with: x¥ — 4D-coordinates; y* — 3D-compact wave-field dimensions
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Compact Fourier series / mode development:

¢(x, y*+ 21 R) = ¢(x, y°)

This allows for a Fourier expansion (Kaluza—Klein modes):
B YY) = T2 40 e

In its actual form:
a) d(x, y*) = Xp=10,(X) sin(%) or:

b) ¢(x, ¥°) = X5=16,(X) COS(%) (2.87)

Option b) is chosen because it allows for a phase shift of the potential relative to the
Dsg plane. This phase shift transforms the strong interaction into a weak interaction.

A) Mass component V(¢n)m:

B(x, ¥*) = 5i— 1 9,(x) cos(L)

The wave equation for compact dimensions:

0y’ + 0a0%) pn =0 (2.88)
(9, 3") #n = 0 > the propagation of a massless scalar field does not involve mass

In a linear approximation:

&P+ 0.0 ¢, =0

n n
% ¢n ~ R ¢n (Derivation with respect to y? provides the factor E)
n
02 O P ~ - (E)2 ¢n (second derivative with respect to y?)

) n
a[ ¢n i (E)Z ¢n = O
Similar to:

v

2 —=
3t ¢n + a¢n

0

Therefore:

oV _ Dy
el i
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Integration with respect to ¢, provides:

n 1 n
V() 2 V(¢n)m = [ (E)Z ¢n dopn = > (E)2 ¢n2 + constant

1 n
V(gpn)m =5 () Pn? (2.89)
o (R) ¢n? — unit; — —2 = #; n = dimensionless; [R] = m; scaled by ch
o ¢n(x)— nth-generatlon scalar field (n = 1 light, n = 2 medium, n = 3 heavy)
e ¢,(X) — becomes a single unit after compactification in 4D: %; is derived from

the wave amplitude in the wave-field dimensions
e ¢n(X) — contributes to mass, chirality, and possible interactions

With the visible modes n =1, 2, 3, ¢(x, y*) becomes ¢(x).

1
Renormalization using ch pet due to the time component uy =0, provides the mass

of an object, which depends on its geometry:

B nh
" 2mwcR

(2.90)

Geometrically dependent mass with its amplitude and as a periodic disturbance:

nh
m(t) = TR cos(kt + B) (2.91)

Relativistic without periodic perturbation with cos(kt = 0° + 8 = 0°):

The wavelength A = 211 R causes a contraction in the direction of motion, resulting
in what is known as a blue shift at the source. In the case of a blue shift, the
contraction term in the numerator is multiplied. This explains the conversion of kinetic
energy into rest mass, whereby an object's velocity contracts the field propagation
velocity Vs from its resting state.

%
Alt) =Asin(a) = A ?5 - The wavelength decreases as the object's velocity V4
increases
Note: Blue shift is never observed from the outside, even when the source is moving

parallel to the observer, because the observer always detects a lengthening of the
observed wavelength between the source and the observer.
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Insert:
mt)=———=—— (Wavelength with blue shift) (2.92)

B) Dynamic, oscillating component V(¢,) for coupled and uncoupled matter:
The metric component that describes global and local volume modulation is:
P(t) = 1+ cos(kt)

R(4) - g(4) R(4) - 8

Tigepal dy /7 with: [y = |det(y

§(t) = (1+ cos(kt))
Potency: 3 due to 3D Euclidean

yL.yLy

det(y) =+/(1+ cos(kD)3 = (1 + 3 cos(kt) + 3 cos?(kt) + cos3(kt))*

3
/det(y) = 1 +§ cos(kt)  (after linear approximation)

The effective scalar field ¢n(x) is defined such that it is proportional to the relative
change in volume:

1+ g cos(kt) =1 + ¢n(x) > on(X) = g cos(kt + phase)

written in simple notation: ¢,(x) = ¢
Effective energy density due to coupling effects (interactions):

e First derivative (velocity) of the potential:

ﬂ/—6 = Ek in(kt + ph
ol t¢n—'2 sin(kt + phase)

e The kinetic energy density for the 4D Lagrangian density is proportional to:
Ekin = % (0pn)? = % (- g k sin(kt + phase))? = g k2 sin?(kt + phase)

e The second derivative as the acceleration of the field:
Ol = - g k2 cos(kt + phase)

e The acceleration of the change in volume contributes to the effective potential
energy density: E,o ~ (acceleration)? oder ~ (elongation)?
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3 9
Epot = (62¢n)? = (- > k2 cos(kt + phase))? = 2 k* cos?(kt + phase)
The potential energy density Epq is equal to V(@n)pot:
9 4 9 4
V(@n) 2 V(@n)pot =2 k™ cos?(kt + phase) = 2 k™ cos?(kt + phase)
Potential V(¢n)pot for coupled matter:

V(@nlpor = 7 K* cos?(kt + ) (2.93)

kg .
m s?’

e V(¢n)pot — potential energy density for coupled matter; unit: # = scaled by

ch; means: energy becomes accessible and is coupled
e ¢, lies in the geometric change in the oscillation with:

3
on =5 cos(kt + phase)

e (kt) — Due to its periodic change in direction, the curve of the cosine function
repeatedly restores the dynamics of space-time, so that it does not lead to a
collapse—neither in contraction nor in expansion.

e [ —angles of deviation that shift the phase relative to the dimensional plane
Dse
global: B =0, local: 8 =0...90°

e k —angular frequency of the oscillation; unit: 2
e Kk*—unit: 51—4; due to the metric normalization of time, k* is interpreted as: #;

energy density is calculated by multiplying by: mk_i2
e Energy is proportional to the square of the amplitude - cos?(kt + ), enables a

resonance or phase shift that prevents the system from reaching an unstable
fixed point

Potential V(¢n)qark fOor decoupled matter (dark energy):

As long as the universe remains below the wavelength Aqnin, which prevents
quantized photons from interacting electrically, the minimum coupling frequency
f < fmin IS NOt yet reached. In this state, the photon field consists exclusively of dark
energy. Upon exceeding the minimum coupling frequency fmin, the potential V(@n)dark
is converted into V(¢n)por OVEr the entire expansion phase. The two potentials are
thus complementary to one another.

9 4
Ly 2 V($n)dark = 7 K (- cos(kt+B)) (2.94)
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kg .

s¥

e V(¢n)sark — €Nnergy density for dark energy; unit: mi =

scaled by cn; “still

available, but not accessible”; does not interact with bound matter

e (1-cos(kt+ B))2— The square term resulting from the cosine oscillation with
phase B makes the term oscillatory and dynamic; the energy density is
positive and the displacement becomes quadratic (by comparison, the
cosmological constant A from classical literature is, in contrast, merely a fixed
constant)

V(@n)aark = % k* (1 - cos(kt + B))? (2.95)

Stabilization via scalar potential V(¢,):

V(¢n) = V(¢n)m + V(¢n)p0t + V(@n)dark

V(¢n) = % (%)2 Pn2 + 2 k* cos?(kt + B) + 2 k* (1 - cos(kt + B)) (2.96)

1 n
o E(E)z ¢.2 — Mass term for the scalar field ¢,. It ensures that ¢, oscillates

around ¢, =0 and cannot become arbitrarily large. This corresponds to a
positive curvature in the potential, which binds the field to the origin.

9
o Zk4 cos?(kt + B) — oscillating periodic term. It creates a dynamic, time-

dependent barrier in the potential. Through the phase shift (kt + @), the scalar
field ¢, actively couples to the oscillation of the compactification via (kt). This
prevents the compact volume (or radius R) from permanently collapsing or
growing exponentially; instead, it is periodically pushed back.

Composition of the scalar terms for the momentum-energy tensor T(7”:

The Lagrangian density per mode n is, finally:

1
Ln = 5 Oy Pn " ¢n— [(V(n)m + V(@n)pot + V(Pn)dark)]

Sscalar = f d4X ) / - 9(4) 2?7 =1 Ln

The components of the momentum-energy tensor are defined as:

2 Bsscalar

|-g® og

T(scalar) _
Hv -
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a) Variation of the kinetic term:
1 1 up
Lkin :E & ¢n Ou ¢n:§ 9™ Oy Pn Op Pn
- this term depends explicitly on g*” ab; direct variation # 0
Variation, according to g*":
: o1
e Direct variation: 5 Oy On 0y, Pn

. . 1 4
e Metrical variation: "5 g;n)/ > 0 & 3p Pn

is typically, in the Lagrangian density of scalar fields, the kinetic trace term arising

from the variation of / -g¥ and g*°.

6Lkin
697:_3;1%3 y &n - Q'uvzap‘pnap‘pn

b) Variation of the mass term:

LMass = V(¢n)m

5L, 1
——Mass _ __ (4)

c) Variation in the potential for coupled matter:
Lpot = V(@n)pot

5Loi 1
sgv -2 v V(#n)pot

d) Variation in the potential for uncoupled matter:

Ldark = V(¢n)dark

6*[;dark _

6gW - 5 IJV V(¢n)dark

e) Variation of the volume element |- g¥:

6(\/7 L)== guv \/71: 5g-” + \/7691“’ 5g"”
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In summary:
0Sscal 1 1 1

6;(;161’;” = «I -g¥ [5 Oy $n Oy Pn - > 921), (E & ¢ndp P + V(@n)m + V(Pr)pot + V(Pn)dark)]
T(scalar) _ 2 OSscalar

pv - Sghv

_g4)

(the negative sign has already been included in the variations) (2.97)

1
T ™ = ch X5- 1 130 $ndv 60~ 5 Gy (&° $nBp B+ 2V(Br)m+ 2V(P)por + 2V(Bn)aard]

: LoJ K
. Tf,svca'ar) — scalar energy density; unit: — = mia’ scaled by ch; The scalar tensor

contributes to the curvature in Einstein's field equations and, in the FSM,
accounts for the masses of the generations with (%)2 and possible dynamic

energy density V(¢n).
e Y3 , —Sum overthe three modesn=1,2,3

e J, ¢nor g, ¢, — covariance gradient (directional derivative) of the field ¢y,
e J, ¢n0, ¢n— directional kinetic momentum contribution (gradient product);
u,v=0,1,2,3; 0=time, 1, 2, 3 space; describes the directed flow of energy

and momentum in the scalar field ¢,; unit: # [¢n] = % - after normalization:

kg .
m s®’

. %—Normalization factor derived from the variation in effect; ensures the

scaled by ch

correct balance between the kinetic and potential contributions
o gﬁl), — effective 4D metric after reduction; dimensionless; defines distances

and curvature in the observable 4D world
o 0 ¢n0,¢n—isotropic contribution of kinetic pressure (contracted gradient);
p=0,1,2,3; determines the total kinetic energy density regardless of

direction; unit: # [@n] = % -> after normalization: r:i scaled by ch
e V(¢,) — terms for potential energy; unit: # [#n] = % -> after normalization: r:i

scaled by ch

o V(¢n)m —mass term resulting from compactification; n=1,2,3; [R]=m;
[@n] = %; causes the field ¢, to have an effective mass m, :% obtained; scaled
by ch; note the generational hierarchy

e V(¢n)pot — potential of the scalar field ¢, (oscillating and stabilizing); potential
energy; scaled by ch
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Notes:

V(¢n)dark — The potential of the scalar field of uncoupled matter from the dark
energy sector; scaled by ch; V(¢n)dark and V(¢n)pot aCt in a complementary
manner

n=1; ¢1; Ground state (lightest field); lightest generation; e.g., electron, up
and down quarks (u/d-quarks)

n = 2; ¢o; first excited state; second generation; e.g., muons, C-quarks, S-
quarks

n = 3; ¢3; second excited state; third generation; e.g., tauon, B-quark, T-quark
Casimir energy (quantum fluctuations) in compact spaces generates gauge

fields or scalar fields with energy that depends on the radius:

hc
vV, e
Casimir 21TR4

In FSM, this is integrated using the potential of the scalar field V(¢,) and
modeled as an oscillating term, since the time specification ~[k4]:s1—4 IS
normalized by the spatial length [t c] = m for 4D.

The mass term: V(¢n)m :% (%)2 ¢n2 corresponds to a Kaluza-Klein mass with

n
m”:E' The radius implies that its size depends on any electromagnetic

oscillation of an object in space-time. The smaller the radius, the shorter its
wavelength, the higher its frequency, the greater the inertial motion of the
oscillation in space-time, and the greater its explicit mass. This term also
explains why masses are hierarchical (n=1, n =2, 3 heavier) (classified as
“families of dimensions” in Chapter 3.5), why there are exactly three
generations (n =1, 2, 3), and why the smallest boson masses exist only for
n=1, 2 in the dimensional plane Dgss;46. The potential V(¢) stabilizes the
system. The electron/positron is the fundamental particle of mode n=1,
and, as will be shown, the first particle to interact electrically with photons from
the dark energy sector once the minimum coupling frequency fmin is
exceeded. Thus, the Higgs field theory is replaced by the FSM model.

Effective momentum-energy tensor Tﬁff including scale terms:

ff _ —{classical) global) Vector) scalar)
Tzv - T/(JV + T/(JV + T[(JV + T;(/v

4 1 1
Tow =100+ 2) Uy uv-p G501 + [gmg Ko cOS(kuni 1) Nw] + [ (B Fuaa - 3 5 Fo, FP)] +

ch ¥;-

1 [au ¢n o, ¢n -1 g(‘:/) (ap ¢n ap ¢n + 2V(¢n)m + 2V(¢n)pot + 2V(¢n)dark)] (2-98)
2 Ju

V(@ = 3 (22 9

9 4
V(@n)pot = Z k™ (cos(kt + B))?
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*  V(¢n)dark = % k* (1 - cos(kt + B))2

o V(¢n)pot and V(¢n)dark Work in complement to each other

e Scaling terms are scaled by ch

e The potentials have the same impact locally and globally, depending on the
context.

The ratio of matter that couples to matter that does not yet couple:

Pcoupled _ Vie,) _ (cos(90° - a))? _ (sin(a))®
Park V(¢n)dark (1-c0s(90° - @)  (1-sin(a))?

(2.99)

e a - trigonometric solid angle at the current point in space-time; angle between
the global field velocities V4, and Vs (cathetus) of the universe relative to the
maximum velocity ¢ (hypotenuse)

¢ Neglecting particles with weak interactions with 8

e Extreme values, taking into account their complementary effects:

0 — stands for 100% dark energy
« — refers to the conversion of dark energy into 100% coupled matter

e Example: Expansion of the universe with kt = a = 18,7° (from Chapter 7.2):.

a) cos(90° - 18,7°) = 0,32; corresponds to the coupled matter; with starting
point cos(90°) = 0 proportions of bound matter

b) 1 - cos(90° - 18,7°) = 0,68; is consistent with astronomical observations of
dark energy

Derivation of Relativistic Momentum and Enerqgy from FSM Geometry:

To extract the energy from Too and the momentum from Ty, the effective tensor,

denoted by Tf}f,f is already given in compact form.

TGRS = (o + %) Uy Uy - P gﬁf) Normalization: G,y u” u'= - c2

Applying the indices results in:
a) Too — energy density; energy flux in the timelike direction; 3D volume element

b) Tio — energy flux density; energy flux in the spatial i-direction; i=1, 2, 3; 3D-
volume element: 1x timelike, 2x spatial axes

c) Toi— Pulse density; pulse flux in the timelike direction; 3D volume element

d) Tik — Pulse current density; pulse flux of the kth component of the pulse in the
spatial i-direction; 3D volume element: 1x timelike, 2x spatial axes
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a) Energy density withp=0 ; ug =- c; u; =0 the rest mass dominates:
Too=pc?; Toi=0;Tj=0

Relativistic:

Too = p c? (2.100)

sin?(kt)

The integral over the volume V yields:

= = 2 i = 2
E=fTwdv=[ pc sinz(kt)sm(kt)dv pc Sn(kD)

) 1
with:

c
E)=mc sin(kt) sin(kt) 75

(2.101)
For p # O:

00 — 2 21_
T =(ocz+p)c =P

Relativistic:

TO= (p c2 + p) p (2.102)

sin2(kf)

Vi 1
c) Pulse density with p=0 ; ug=-c ; uiz;' <<1 (E follows from the metric
normalization of ), for one of the three spatial directions)

Vi
TOiz'pCz

In the literature, contravariant indices are used, which makes the expression
positive:

To=pV,
Relativisti ith: 1 =
elatvistic wi 'sin(kt)_ V5
To=p V, L (2.103)
' sin?(kt) '

The integral over the volume V provides:

_ %
sin(kt) dV = p Vi——

10 gy .
pi=J Thdv=[ p V sin(ki)

1
sin?(kt)
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pi(t) =mYV, sin(kd) classical impulse
= forV, = 2.104

p(t) mCSin(kt) orVi=c (2.104)
For p = O:
= (e +p) Vig

"2
Relativistic:
To=(pcz+p)V 1 =(o+p) Vi 1 (2.105)

' ¢2 sin?(kt) ' V52 '

e Too — time-time extraction; unit: r:—i energy density as the primary source of

gravity

kg .
m s?’
field resistance or rotation in the wave-field parallel to the dimension D4

e pc2-rest energy density; unit: increases effective mass/energy through

e p — static density; unit: k—g; mass per unit volume
m3

n':fs; describes the flow of momentum through

a surface (e.g., the transfer of energy)

e Toi — space-time extraction; unit:

kg .
zs’

e - pV;—commonly referred to as pulse density or mass flow density; unit: —

results in momentum per unit area at a speed of V; in direction i
e /sin(kt) — relativistic factor; increases momentum and energy through
geometric dilation during rotation in compact dimensions

® N — Metric; ny, = diag(-1,1,1,1)

e Up—index ,0“ means, based on the metric n,, the time field; this cell contains
— c, because the time was standardized for unity with [c t] = m; unit: [ug] = g

e Uu;—index ,i“ denotes a direction derived from the metric ), where the indices
1, 2, and 3 correspond to the 3D space; in these cells, the three spatial
directions are normalized by % dimensionless

Global oscillating term:

4
c
T = oG Ko cos(kun §) v
global) C4 C4
&) T = T Kon C0S(Kun ) Moo = - o= Kini COS(kuni 1 (2.106)
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e The negative sign describes a global energy density composed of dark
energy, which exerts a repulsive force. The universe will continue to expand at
an accelerating rate as long as dark energy exists. At the beginning of this
period, the amount of dark energy is at its maximum, which maximizes the
acceleration. At the point of maximum expansion, however, the acceleration
decreases to zero because the amount of dark energy reaches zero.

c) Tloball _ no off-diagonal terms in the global part of the metric (2.107)

Vector term:

T(Vector (FAa Fraj - = g(4) F;a)o Fapa)

1
a) Vector _ E (Féa Foat - = g(()‘;r)) FGPO) - (g Op Foja - g(()‘:r)) Fga FaPO')

Lagrange solution with Si:

E
Lyector = Z_ F, F* with the convention: — ., if g(4) =(-1,1,1,1) remains
Ho
Vector) 1 (_ E2.— ( 1) 2(52 l Ez))
00 4TI' 'UO
Vector) 2 2 2 L
¥ (€0E +—(—B - € E2)) with: — = Lo €o
1
Tg‘éecm’) (€o E2 p Bi) = electromagnetic power density (2.108)
0

e The tensor behaves like radiation with p :g, similar to a relativistic radiation
fluid; its field mediates strong and weak interactions.

o % € E2or % lll B2 — electrical and magnetic energy density
0

1 L . . :
* - by convention, in classical Sl electrodynamics, this becomes a factor 1

e Index a — from Af,; a originates from the compact wave-field dimensions and,
following compactification, denotes the gauge group index

1
c) T§ee" = 7 €0 (E X B), (2.109)
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Derivation of the p-scalar and p-scalar from the FSM geometry:

The scalar tensor T4 **” describes the gravitational source arising from relativistic

fields, including kinetic energy, potential energy, the mass term, and dark, uncoupled
energy. The p-scalar and p-scalar are key quantities for the cosmological
interpretation of the scalar contribution.

e p-scalar — energy density from the contribution p = Tqo (time-time component);
it measures how much energy is stored per unit volume in the individual scalar
fields and determines the gravitational force exerted by the scalar fields,
including all three generations and uncoupled energy

e p-scalar — pressure from the term p=T; for i=1, 2, 3 (spatial components,
normalized by the metric); it measures the isotropic stresses — for dark energy,
p = -p; negative pressure drives the expansion by determining the acceleration
of the expansion.

To derive the two scalars, the FLRW metric is applied. This ensures a
homogeneous universe with gm = diag(-1, a3(t), a3(t), a%(t)) and neglects spatial
gradients (V¢, = 0, only o; ¢, # 0 for cosmological fields).

a) Derivation of the p scalar (energy density, Too):

1
87 = h E3- 1 [80 80 8n - Gh (@ @nddn+ 2V(@0)m + 2V(@r)por + 2V(Pr)aar]

e 0o = ot (Time derivation) > g =-1  with:c=1

® 9o Pn o Pn = (0t Pn)?
o 30 Pn do Pn=- (at ¢n)2

1 1 1

_ A4 — (1) ==

* 2% =3 (D=3
Insert:

scalar) _

1
00 =ch 2?7=1 [(at ¢n)2 + E ((' o ¢n)2 + 2V(¢n)m + 2V(¢n)P0t + 2V(¢n)dark)]

Complete with c-renormalization (kinetic + potential energy):

scalar) _ 3 2 1 2
00 =CchXp=qC [5 (@t @n)? + V(@n)m + V(Pn)pot + V(@Pn)dark] (2.110)
scalar)
With: pess = 0(::2

1
Peff = ch 2?7 =1 [E (at ¢n)2 + V(¢n)m + V(¢n)pot + V(¢n)dark] (2-111)
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c) Derivation of the p-scalar (momentum density, To):

1
07calar) =ch [ao ¢n ai ¢n _E gg‘}) ()] = ch 3() ¢n ai ¢n

1
o Jon= E Ot On

Complete with c-renormalization (pure gradient flow):

scalar) 1
TEeaan Ch = 3 ¢ndidn=h & Pn d o (2.112)
d) Derivation of the p-scalar (pressure), T;j=p a3(t) fori=1, 2, 3):
T(scalar) _ 3 1 (4) /a0

ii =ch¥5=1[0- 5 i (&” @n 0o Pn + 2V(Pn)m + 2V(Pn)pot + 2V ($n)dark)]

e 0 ¢n =0 (neglected, homogeneous)
o gl(.l.4) = a?(t) (positive)
o ¢y Op Pn = (Ot Pn)?

Insert:

T(scalar) _ 1 ch a2(t) z:3 P 2
i - 2 n=1 [(' t ¢n) + 2V(¢n)m + 2V(¢n)pot + 2V(¢n)dark)]

Scalar 1
T = ch (1) T3- 1 [ (6 80 - V(Bo)m - V(Bloor - V(Br)aand)] (2.113)
T/(/scalar)
P = "
1
p=ch ¥, 5 (Gt $n)? - V(n)m - V($n)pot - V(én)aar)] (2.114)

a) Total enerqy density pess:

_Too

Pett =2

_p 2 11 1, s

Pet =P = = TomGay KU costkuni ) + 5= (€0 B> + ™ By) *+ ¢ Xn=1 [ (G ¢n)* +

V(fn)m + V(n)pot + V(Pn)dark)] (2.115)
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Relativistic:

_l[(p02+) 1 _] C_2k2 kt.{.il +l2+ 1 h
Pet = 2 P) Sireky ~ P Temay, Ko COStKuni O+ 5oz (€0 £+ ) * G ©

%=1 [(% (at ¢n)2 + V(¢n)m + V(¢n)P0t + V(¢n)dark)] (2.116)

e Unit: k92
S

m

c) Total pulse density Qesi:

7y
geff:T
o+ vl Ll Expyrnye. 1a6.0 2117
Oett = (0 Cz) iz 4TTC€O( X B) Zn=1 C i n Oi Pn (2. )
Relativistic: (2.118)
—; 2 4 Vl +l1 E B +; A 3 13 P
Ot = gy (P & P Vil + gt €0 (BEXB)+ o [ 2n=1 76t 6ndi ¢l
e Unit: kg

m2s

Addendum on Compactification:

All observable 4-dimensional phenomena, such as gravity, electromagnetism,
particle masses, and other forces, arise as a low-energy approximation of 7-
dimensional Field-Space-Mechanics following integration over the compact
dimensions. In this process, gauge potentials of the 7-dimensional metric reduce to
effective gauge fields in the 4-dimensional space-time. Electromagnetism and the
weak force do not arise as independent fundamental fields, but as geometric effects
of the compact dimensions, just as different Fourier modes generate the respective
coupling structure.

The Fourier modes of the compact coordinates give rise to discrete particle
masses, which manifest as heavy states. Dark energy appears as a natural
oscillation of the compact dimensions. Photons and other particles fundamentally
exist as waves in the compact wave-field (Fs-), but appear as discrete objects in the
visible 4-dimensional particle-field (Fi-3 plus time). This provides a geometric
explanation of the wave-particle duality. Gravity itself acts primarily in the visible 4D
realm and is preserved as classical curvature.

By applying the modes in the FSM model, it becomes possible to make new
predictions about heavy particles that may be relevant to fusion processes for energy
production or to future propulsion technologies.
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FSM does not quantize gravity. Instead, gravity is retained as classical geometric
curvature, while all quantum effects and the unification of interactions are explained
by the dynamic geometry of the compact wave-field dimensions—rotation, coupling,
and modes. The model thus provides a geometric bridge between classical gravity
and the quantum world.

11. Development of the wave equation for gravitational waves

The starting point is the field equation of the FSM:

1 8mG
RMN -5 gmN R = 7 TMN (278)

Linear approximation around the flat metric (perturbation):

Gravitational waves are small disturbances, so the Minkowski metric nun is
linearized.

gun = Nun + hun with: hyy << 1

e nun — 7D symmetric Minkowski metric; nuy = diag(-1, 1, 1, 1, 1, 1, 1);
index: M,N=0,...,6

e hyn — metric disturbance; describes gravitational waves as a small deviation
from the flat metric; neglect of higher-order terms such as h?, since waves are
weak - Advantage: Simplification of the calculation to a wave equation

Christoffel symbols in linear approximation:

1
. FQM =5 h*® (8w he + An hwe - 9 hun) (2.119)
o rﬁM — Christoffel symbol (non-tensorial); unit: %; describes how vectors

change during parallel transport in curved space-time; index above A =0,..., 6;

below M, N =0,..., 6

h*" — inverse Minkowski metric; dimensionless; raises indices A, P = 0,..., 6;

h'" = diag(-1, 1, 1, 1, 1, 1, 1); sum over P is implicitly Einstein convention

e Terme 9y hnp — partial derivatives according to x™; unit: %; measures the
change in disturbance in the direction of M

e Approximation: no I'T terms, since linear; simplified wave equation

Ricci tensor in linear approximation:

Ricci tensor:

Run = 8p Ty - On Ciyp
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After the onset of Christoffel signs and contractions:

Run = = (ap omhly + 8p Oy hlyy - 3p 8 hyn - O oy hp) + RGP (2.120)

R (global) _

1 e (O [cos(Kuni ©)] Nne + On [cos(Kuni £)] Nve - O [cOS(Kuni ©)] Mvin)

I\J

Run — Ricci tensor in linear approximation; unit: ml the tensor is the source of
the wave equation

p Om hf, or dp O h,ﬁ, — displacement terms; describe how the disturbance in the
P direction affects the curvature between M and N; unit: ml

- 9p 8" hyn — D'Alembert operator O hyy = - 9 8" hun = - 82 hun + V2 hyi;

unit; #; wave term; index P =0,..., 6

- OmON h,’z— This term corrects the trace components (scalar components) of

the disturbance h = hg, which is dimensionless, and takes scalar modes into

account; in the trace-corrected calibration h = 0, the term vanishes

Rfal,f;ba') — Global terms describe the cosmic oscillation of the entire space-time.

They act as a background curvature that modulates all waves and generates
an additional longitudinal component
Approximation: no I'T terms

Trace-free disturbance for 7D:

Trace-free transverse (TT) calibration:

h :r]MN hMN:

Trace-cleaned disturbance:

1

Ay = hun -5 N h

- . L1
hyn — trace-free disturbance; unit: —

The following now holds for the Ricci tensor and the Ricci scalar:

Rmn: Translation terms disappear

R=0

Substitution into the FSM field equation:

1 8mG

RMN'E gMNRZF Tun
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In a vacuum: Tyn = 0. After substitution, the following remains:
- 3P 3 hMN + Rglobal =0

Oy Py = 2 RGP (2.121)

The D'Alembert operator in 7D in general:

1
D@ = I] N oM om=-3 at + VZ(S) + V2 (3, compact) = = atz + Vz(a) + 04 o?

o DOgp=23" Ow=-38 +V>+08,8°—the D'Alembert operator in 7D; unit: ml

describes wave propagation
¢ Running Index a = 4, 5, 6 regarding the compact wave-field dimensions

Gauge selection - harmonic gauge in a vacuum (T = 0) in FSM:

Mhyn=0 (2.122)

o M hyy — diversity; unity: &; Gauge condition; eliminates redundant degrees of
freedom; summation index M =0,..., 6

In a vacuum (T = 0), this gauge is related to the field equation by:
O A = 2 Ry = - Koy €08 (Kuni ) M (2.123)
e O hyy — trace-free metric solution in compact wave-field dimensions
00 gy = 2 Rglobal

Oy hyy = 0 for an GTR solution that neglects the global component according
to the ‘Mach principle’

Polarization and degrees of freedom in the FSM:

In TT-Gauge (transvers-tracelos, extended to 7D, but reduced to 4D), the result is:

e In4D-GTR:
o hy, has two degrees of freedom (+ and x polarization for waves in the z-

direction)
hyx = - hyy = hy cos(wz — kt)
hyy = hyx = hy cos(wz — kt)
o hs, hy—amplitudes; dimensionless; both independent polarizations of
gravitational waves (spin-2) arise

o W —wave number; unit: %; number of wavelengths per meter; w = 211/A;
with: A as wavelength
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o z-—location coordinate in propagation direction; unit: m

o k- circular frequency; unit: %; angular velocity of oscillation

o t—time; unit: s

o (wz-kt)— phase of the wave; wz — spatial; kt—temporal; difference
means that the wave travels in the positive z-direction

e In7D-FSM:

o hun— The global Ricci tensor acts as a cosmic “pressure wave” that
exerts uniform pressure in all directions. This isotropic excitation cannot
generate pure tensor waves (which are trace-free), but it can generate
vector fields and scalar fields.
humn is dimensionless
From the inhomogeneous Oy hyy, decomposing the perturbation into
irreducible representations yields a structure with 14 degrees of
freedom, with gauge degrees of freedom already subtracted:
tensor hjj(2), vector A} (6+3), scalar ¢n (3)

o Indices:i,j=1,2,3;a=4,5,6;4=0,1,2,3;n=1,2,3

o Tensor polarization hy, has two degrees of freedom, as in GTR, and
produces two massless transverse waves with spin-2:

+ polarization (hy = - hyy)
X polarization (hyy = hyx)

o Vector polarizations arise from the off-diagonal metric components
hya = Af,

These correspond to massive vector fields originating from the compact
wave-field dimensions. Nine degrees of freedom: 3 x 4 =12, minus 3
Gauge at y = 0) provide:

Six transverse waves with photon-like modes, but massive with spin-1
Three longitudinal waves are massive modes, helicity O

o Scalar polarizations from the modes of the compact wave-field
dimensions result in three degrees of freedom with ¢,, ¢,, ¢3. Scalar
fields possess “hidden” longitudinal waves with ¢, (spin = 0, generates
volume change). This is not Gauge, but physically results from the
geometric deviation from the dimensional plane Dsg by stabilizing the
three vectorial longitudinal waves. Stabilization mechanism of the
FSM.

o Three longitudinal waves scalar
In summary:

2 massless transverse tensor waves (classical GTR)
6 massive transverse vector waves
3 massive longitudinal vector waves
3 massive scalar waves that couple with the longitudinal vectors
o Massive dispersion of the transverse wave with angular frequency:
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4
c o1 o1
k2 = w2 c2 + 4112 m? pet unit: o W—wave number, unit: -~

a) For high frequencies w >> m: k = ¢ w = dispersion-free; v=c
2
b) For low frequencies w<<m: k=2mm %; wave propagates slowly

(v < c); dispersion is strong

Consequently:
1) Transverse wave packets disperse because different frequencies
have different speeds:

v=c2r<c
2) Object nearby - high gravitational interaction; object in the distance
- weak or no attraction

Wave equation for degrees of freedom and dispersion assignment:

The compact metrics component
(1 + cos(kuni t))

acts as a time-dependent amplitude modulation on the entire wave, regardless of
whether it is transverse or longitudinal.

a) 2 massless transverse tensor waves (from hy,):

Wave equation:

ohj =0

Whereby:

(@2 -2 V@) hj’ =0

Dispersion:

k2 = w? c? (massless, v = C) (2.124)
Functional shape with wave in the z-direction:

hi(t, 2) = [1 + cos(kuni )] [h+e "V e + h, ™) &

In its real form:

hi(t, z) = [1 + cos(kuni t)] [h.cos(w.z - kt) e} + h, cos(w,z - ki) €] (2.125)
With transverse trace-free polarization tensors:

ex=-6,=1;¢ef=¢€)=1
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e Indices:i,j=1, 2,3 (forx,y, 2)

1 0 0 010
e € =0 -1 0);ef=(1 0 0
0 0 0 0 0 0

e No phase shift, because these modes do not couple directly to the internal
scalar fields ¢, or to the phases of the compactification. These polarizations
‘recognize” the oscillation (1 + cos(kyn t)) only as a global, isotropic
modulation of the metric amplitude.

e (1 +cos(kuni t))—modulation fluctuation; pulsating, uniform in space-time
relative to nominal time t; defines the temporal sequence for spatial
deformation

e h.and hy— oscillate and propagate rapidly; these carry the wave information
for the angular frequency k and wave number w

o e,fj'- and e}j — polarization matrices; define spatial deformation direction

b) 6 solid transverse vector waves (from A2: a=4,5,6; u=0, 1, 2, 3):

These arise from the off-diagonal components hy .. For each direction a, there are
two transverse polarization states for p.

Wave equation (Proca-like for massive vector fields in 4D):

a \% a 2 2 02 a _ . . _ nh . .
Ow@ Ay -9y (0 AY) + 42 mg F A;=0 with:m= - after compactification

CR
With Lorentz condition:

& A =0

Dispersion:

k2 = w? c2 + 4112 m? :—;; (massive, v < c) (2.126)
Functional form results in a flat wave in the z-direction as transverse modes:

A%(t, 2) = AJ [L + cos(kun )] €WV Y ey €

In its real form:

Al(t, Z) = AQ [1 + cos(kuni t)] COS(W,Z - kt) ¥poi=1.2 e (2.127)

e Indices: i = X, y (transverse); unit vector: el’ 0.0 - (1, 0, 0), e?,’ 10 - (0, 1, 0), are
the polarization vectors that oscillate orthogonally to w; for three fields:
3 X 2 =6 modes

e Gauge boson-like forces
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c) 3 solid longitudinal vector waves (from Af,; a=4,516;u=0,1,2,3):

Wave equation, Proca-like as in b), but with longitudinal component:

O A3 - 9, (9" AZ) + 42 m2 %A? =0

With: z = direction of propagation; it couples to the other components via the Lorentz

condition

Dispersion:
4
k2 = W2 c2 + 4112 m2 ;—2; (massive, v < c) (2.128)

Functional shape results in a flat wave in the z-direction:

A3(t, z) = AS[1 + cos(kuni t)] €M%V ¢,

In its real form:

AS(t, ) = AS[1 + cos(kuni 1)] cos(w,z - kt) €, (2.129)

e Parallel to w; 1 per field; 3 in total because of a=4, 5, 6
e Stabilization of compactification through coupling to scalars

e Unitvector: €2%"=(0, 0, 1)
d) 3 massive scalar waves (from ¢1, ¢,, ¢3):
Wave equation (Klein-Gordon equation for massive scalars):
O ¢+ M3 ¢ =0
Dispersion:
k2 = w2 c2 + 412 m? ;—Z; (massive, v < ¢) (2.130)
Functional shape results in a flat wave:
n(t, 2) = @o [1 + cos(kuni )] €
In its real form:
On(t, 2) = ¢o [1 + cos(Kuni t)] cos(w,z - Knt) (2.131)

e Scalar, isotropic, and longitudinal; n per field; n=1, 2, 3; coupling to
longitudinal vectors for stabilization
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Result of the wave equation in FSM as in GTR:

h,, = 0; this means for the gravitational wave:

Propagation at maximum speed Vmax = C

Transverse and trace-free; only spatial disturbances, no volume change

Two polarizations have spin-2 field (graviton), acts like a quadrupole

The mass of an object is modeled in the wave-field. For metric reasons, an
object in the particle-field is merely a massless projection.

Advantages of FSM terms:

cos(kuni t) — generates dynamic vacuum energy, allowing this term to
modulate gravitational waves (oscillating amplitude), explains invisible
(including dark) energy waves or variations in propagation, and thus explains
possible deviations of GTR waves (e.g., dispersion due to compact
dimensions)

Scalar terms V(¢,): generate additional scalar waves (spin-0) that couple
with gravitational waves. Advantage: FSM may be able to explain multi-
messenger signals (e.g., scalar waves that modulate dark energy) and the
Higgs mass without fine-tuning (from R — radius of the compact wave-field
dimensions).

Wave components that arise additionally from the FSM metric carry the
inertial and interaction forces, which are ultimately registered in the
particle-field. In the particle-field, these act as a projection of their
restoring forces in the wave-field. Restoring forces are self-interactions
arising from a disturbance caused in the particle-field or in the wave-
field. A geometric displacement from their rest position in space-time
causes such a disturbance.

12. The field radius r

The field radius r is the spatial scale of action of a relativistic field, which arises from
the curvature of space-time.

The starting point is the FSM field equations:

1 8mG

RMN'E gMNRZF Tun

Transition to perturbative approximation in weak fields:

o,

NM

A A A 8mG
an My - 2 9,\0,,,\, Q(I)DQ (O rQP -0 [ip) =—

Tun
C4
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Metric approach for static mass with rotation in FSM:

For a point-like mass M, the metric perturbation is

h —ZGM 2.132
00 — Czr’ ( )

while the metric disturbance in the case of rotation is:
GM
hyy = =7 (1 + cos(kt + B)) 9,id,; (aus Punkt 1.)

The mean value over the rotation is <1 + cos(kt)> =1 for 8 = 0.

e hyy — metric perturbation causes weak gravity; y, v=0, 1, 2, 3
GM

* =, gravitational potential; causes 17 — dependence

e 1+ cos(kt) — modulation causes a dynamic halving; for: =0
o 9, 0,; — Kronecker; specifies the direction of the spatial components; i, j =1,2,3

Insert into the linearized equation for the field radius r :

In a vacuum with Ty = 0 solves the equation for hgg using a Newton approximation:

Ouv = Nuv + hy
V2 hoo =41 Gp
8mG ]
V2 hgg = ? o} with: p = M &3(r)

For a point mass, see also point 1:

GM
hoo = 2 =7 with the rotation fixed at the point of maximum: 1 + cos(kt =0) = 2

In the case of halving by means of rotation in the wave-field:

GM

=y with: 1 + cos(kt) =1 (2.133)

hoo =

e V2 hgo — Laplace of the metric disturbance; unit: ml potential equation
e p —density; unit: :TQ for the mass source
e 03(r) — delta function; unit: ml for the point source

GM
o 2 =y classical solution for the disturbance according Schwarzschild



2.2 General Theory of Relativity of Field-Space-Mechanics 93

1
5" for halving with the average rotation factor

Result for the field radius r :

oM 2.134
r=—— .

= (2.134)
Implications for black holes:
The effective event horizon for rotating objects is reached at r=Y nhot at

¢z’

2GM : . , . . :
rs = ——. This also explains why Kerr-like rotating solutions appear more natural in

the FSM. The “half” Schwarzschild radius rs is a direct consequence of the dynamic
rotation of the compact dimensions.

While in classical GTR the field radius r - leads to a singularity, the FSM model,
with its compact wave-field structure, prevents the dimensions vya, ys, ye from
collapsing. Scalar fields ¢, and the oscillation of the compact volume determinant
generate a stabilization potential V(¢,), which builds up a strong restoring potential at
very small radii. The geometric parameter with compact volume radius R never
becomes zero, but oscillates periodically. Information is preserved in the compact
wave-field dimensions and is never “lost.” Consequently, in FSM there is no
singularity at the center of a black hole; instead, it is a highly complex, oscillating
wave-field structure.

The local factor (1 + cos(kt + 8)) generates an oscillating disturbance around the
black hole. Consequently, the event horizon “pulsates” by periodically expanding and
contracting. This leads to a periodic change in the effective shadow size and the
Hawking temperature.

Hawking radiation arises from the oscillation of the horizon metric and its coupling
to the scalar fields ¢,. It is therefore not purely thermal, but contains an oscillating
component (modulated by (1+ cos(kt)).

The global factor (1 + cos(kunit)) additionally modulates the entire metric
periodically. Upon reaching the maximum expansion of the universe with:
(1+ cos(kuni t = 90°)), the configuration relative to the dimensional plane Dsg changes
such that no potential can be generated parallel to the fourth dimension.
Consequently, structures without gravitational or electric potential dissolve. Black
holes dissolve upon reaching the maximum spatial expansion. Information contained
within them is subsequently released again.

Taking into account the additional wave properties in the FSM described in point
11, future detectors (LISA, Einstein Telescope) could reveal additional signals or
damping modes.
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13. The angular frequency k

The circular frequency k is the invariant clock frequency of the sinusoidal field
rotations that drive the dynamics of curvature, particles, and expansion. The circular
frequency k is thus a characteristic frequency at which a mass M causes its own
space-time to “oscillate” when viewed as an isolated system.

The starting point is the FSM field equations:

1 86
RMN'EQMNR—F Tun

Transition to perturbative approximation for weak fields around an object:

gmn = [1 + cos(Kuni t)] nun + hun hun << 1

The local perturbation around the object, in a linear approximation, is:

GM GM ,
hy = = (L +coskt+pB)dn hoo= =7 with: 1 + cos(kt) = 1

Gravitational potential:

~ 21 G_I\”
Joo = - C2 ( czr)

GM
Vgrav(r) =- T

Oscillation potential arising from the compact wave-field dimensions with:

1 1
Exin =5 m v2 = > m (kr)2

1
Viot () = 5 (kr)?

Effective potential V(Nes:

V(Neft = Vgrav(r) + Vrot(r)
V — ﬂ” +1 k 2
(Nett = - —t3 (kr)

Condition for the minimum:

dvin _,_ GM
K = GM_© (2.135)
r G )
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Space-time constant

1 : . : . : :
Kuni - A closed spherical universe requires precisely aligned universal
Uni

constants so that a circular frequency kyy is exactly inversely proportional to the
maximum volume radius Ryp; of the universe.

=c
runi®

o = S Muni (G Muni _ (G Mypi)® (¢°)
T e (G Myp)? (c2)?

m
Funi Kuni = Tobj Kobj = constant = ¢ = 299792458 5 (2.136)

The space-time constant is the product of the field radius r and the angular
frequency k of an object.

14. Photon Subspace Theory

Photons are part of the universe’s 7-dimensional photon field, which unfolds within
the particle-field F;.3 and the wave-field F46. Mathematically, multiple 4-dimensional
subspaces can exist within a 6-dimensional hollow sphere structure. The photon
subspace theory describes photons within the geometry of the invisible wave-field
F4.6, Where they oscillate as null geodesic waves and resolve the wave-particle
duality through sinusoidal rotations.

4-dimensional subspaces in 7D:

The 4-dimensional subspaces each occupy two spatial dimensions in the compact
component of the momentum-energy tensor T for the mathematical rotation in the
wave-field and the particle-field. For the coupling component, in the visible case—
which has a point of contact with the dimensional plane Dsg —three dimensions
correspond to the particle-field and only one dimension to the wave-field. Hidden
matter, on the other hand, has only one dimension in the visible particle-field, while
three dimensions correspond to the wave-field.

Wave equations for gravity from Point 11:

Transverse wave remains with: hy, = 0 Mass =0

2
c
\% .
Transverse vector wave: O Aj - 3, (9 Ay) + 4112 m3 e Al = massiv

2
c
Longitudinal vector wave: D) AJ - 8, (9" AZ) + 4112 m? P AZ=0 massiv
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Longitudinal scalar wave: Oy ¢n + m2 ¢ =0 Masse abhangig Mode n
o4

Dispersion of the transverse wave with angular frequency: k2 = w2 ¢2 + 4112 m2 =,
h

L L
unit: g; w — wavenumber, unit: E

Metric in the photon subspace, separation between the wave-field and the particle-
field:

ds? = [1 + cos(kun t)] [- €2 di2 + gj dX'dX + Ypq dyP dy® + 2(A7 + BAT) dya dx*]  (2.137)
GM . .
gij = nij + hj=n; + = (1 + cos(kt + B)) > visible metric component for local

Voa = Mpq -> compact metric component for local

e Indices: i, j for 2D visible dimensions i, j =1, 2, 3; p, g for the compact wave-
field component in 2D; p,q= 4,5, 6; however, depending on the linking
scenario, only two dimensions are activated at a time

e ds? —invariant line element; unit: m2; measures distances in 4D space-time

e - C2dt2-time term; unit: m2; causes causality; c — maximum speed

e gj— metric in the visible particle-field; results in a 2D visible portion

e dx'dx — displacement in the visible region due to coupling between wave-
fields F4.6 and particle-fields F;.3; unit: m2; transverse component

* Ypg — Metric in the wave-field; produces a 2D wave component
e dy”dy? - displacement in the compact region; unit: m2; longitudinal component

Summary of the distribution of dimensions:

e Visible particles: max. 3D in the particle-field; max. 2D in the wave-field
D14n24s34; effect of the transverse wave

¢ Invisible particles: max. 3D in the wave-field, max. 2D in the particle-field
D1sr26/36; effect of the longitudinal wave

e Photon-compact component: 2D in the wave-field, 2D in the particle-field
Dusae56; effect of the longitudinal wave
Photon coupling component:
Interaction in Dsg: 1D in the wave-field, 3D in the particle-field (visible
interaction)

e Not in contact with Dss: 3D wave-field, 1D particle-field (“dark matter” or
hidden matter)

Correlation of the waveform with the field propagation speeds Vs and Vq:

V4 = Viong = € cos(kt) Vs = Viyrans = € sin(kt) c2=Vs2 + V42
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e V,—field propagation speed; unit: g

o Longitudinal disturbance component; orthogonal to/relative to the
dimensional plane Dsg

o Generates the field (directional component) and represents the
disturbance acting on the visible field deformation.

o Upon contact with Dsg, V4 is minimal. A photon couples maximally with
the particle-field. A periodic matter pulse (Chapter 3.2) is generated
between the wave-field and the particle-field, corresponding to the
amplitude of their field exchange. A discrete particle is detected.

e Vs— field propagation speed; unit: g

o Transverse, visible field deformation; parallel to the dimensional
plane Dsg

o Measures the visible intensity of the photon in the particle-field

o When Dsg is touched, Vs is at its maximum. Acts like a field-body
oscillation in the particle-field

o A photon is always emitted when the transverse field deformation
reaches its maximum.

e cos(kt) or sin(kt) — The phases cause the transition between visible and
invisible matter.

The incorporation of both field propagation speeds into the wave-field resolves the
wave-particle duality and explains dark matter as “false” recombination. The photon
mass breaks U(1) symmetry. Photons are no longer massless and no longer have
infinite range.

Geometrically dependent mass with its amplitude and as a periodic disturbance:

B nh
Moho = 211 ¢ Rono
nh
Mpho(t) = TRpho cos(kt + B) (2.138)

The modes n are taken into account in the frequency calculation of an object and
give rise to mass classes (in the form of generations) that exhibit small jumps in
excitation frequencies between groups. Furthermore, the complexity of their particle
structure increases continuously.

Zero-geodesic photon motion: local and global:

Photons with f > f,, follow ds in the subspace of complementary dimensions:

Global ds = 0:

0 = - c2d2 + gj dx' dxX! + Ypq dyP dy? + 2(A7 + 5A]) dya dx*
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Localds =0
0 = - c2dt? + gj dX dx! + Ypq dyP dy? + 2(A7 + BAT) dya dx”

Field equation in a subspace:

In the weak-field approximation, the Einstein equations are reduced to the wave
equations after trace elimination and the adoption of a harmonic gauge:

1 8mG
ARj-5GR="72"Tj (2.139)
1 8mG

o Ti,- ~ transverse tensor (visible)
o ~ longitudinal tensor (compact)

° R” or qu — Ricci tensor; Unlt ; causes curvature in the respectlve section

¢ R —The Ricci scalar is the total trace of the Ricci tensor over the entire metric
of the photon subspace

. v kg _ J.
° Tij or qu — momentum-energy tensor; unit: ot generates energy from
waves

With:

Run == (3P om hN + Op O\ hM op Pl hun - 3w O hP) + Rglobal

(global) _ 1 AP
R 2 n (8M [COS(kUni t)] Nne + 8N [COS(kUni t)] Nwvp - ap [COS(kUni t)] I7|\/|N)

1 1
Rfjglobal - 5 Kuni? COS(kUm t) 6|J and RE%IObaI) = - E Kuni? COS(kUni t) 6pq

1
Ri = (Buéihy + acdrhl - a3y - 8.k + R indices: i, j, k=1, 2, 3
- 8 3 hy = D@ by = 2 RP™ = - kunz cos(kuni t) B
Rij = - Kyni? COS(kUni t) 6”'
(@Fa by + 8 8q-By - 0, & Rog - 8q 8 Br) + RO indices:r,q,p=4,5,6
P i hpq - €464

-9 & o = Oy hyg = 2 REP = - kyn cos(kuni t) Spq
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R=g"Rj+ ypq Rpq

The field equations describe visible and hidden components of matter as
complementary curvatures. Together, these two components generate the complete
7-dimensional curvature. It is shown that photons are locally null-geometric entities,
as in general relativity, but globally follow a universal deviation.

15. Group Theory for FSM

The group theory of the FSM classifies the symmetries of rotations in the compact
dimensions of the wave-field F4¢ in order, among other things, to explain the strong
force as an SU(3) symmetry arising from rotations in the dimensional planes Dgs;s6/56.
Furthermore, the particle spin modes arising from the internal rotation of multiple
fions in the bundle are to be classified as symmetry classes (e.g., SO(3)), and the
modes are to be classified topologically. In doing so, both trivial and complex
topologies with invariants for stability are addressed. From the FSM arise the groups
derived from the geometry of cavity oscillations with their rotational representation

The strongq interaction (strong force) resulting from the rotations parallel to Das;ag/56:

The 3-dimensional space in the wave-field with D, has the indices: a =4, 5, 6. The
strong force is generated in this space. The strong force arises from the binding of
quarks as fion bundles with other quarks. Exchange fions are the carriers and
initiators of field exchange between quarks. The field exchange via exchange fions
and the oscillation of quarks are explained by rotations between them. The metric
component ya in Dy has an SO(3) symmetry with a rotation group in Das/se/s6, but due
to the fion rotations of multiple fions in the bundle, it becomes SU(3), which forms a
special unitary group.

The rotation tensor w,, describes the symmetry of the internal rotations of the fibers
in the bundle. For N = 3, it describes the strong force as an SU(3) symmetry.

Metrics in the compact wave-field:
Yab = Oab

An infinitesimal rotation in the compact dimensions transforms the coordinates as
follows:

y + 0y =yt + wp Y’
The rotation tensor is antisymmetric:

Wabh = - Whpa
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The compact metric y, transforms as a (0, 2) tensor:
OYab = 9a(BY°) Yeb + (BY®) Vac with: 9,(8y°) = w§ results:
OYab = W3 Yeb + W Yac

e wj — Rotation tensor, antisymmetric; generator of the rotation; generates the
invariance; dimensionless, because: d,(dy°)
e Vya=Rcos(t+p)

An infinitesimal rotation in the compact dimensions causes a change in the metric.
Using the subscripts and the relation ya, = &ap, this leads to:

a

c - general transformation formula (2.141)

6yab = Wac Vg + Wpe Y
Applying the flat metric yap = Oap:
OVab = Wab + Wpa , because dya, is antisymmetric:

OYab = Wab + (- Wpa) = 0 - the metric ya remains invariant under rotation.

General form of the rotation tensor depending on the symmetry class N:

wl) = Tt Pm (Gm)ao Cos(kt + B) (2.142)

. wgz) — rotation tensor; describes the symmetry of the internal rotations of the

fibers in the bundle

e G, — generators of the Lie algebra of the group SO(N) or SU(N) with compact
indices: a, b, c =4, 5, 6; dimensionless

e &, —infinitesimal angle of rotation; forms the general SU(3) transformation;
dimensionless

e cos(kt + B) — disturbance component derived from the wave-field dimensions

o (kt) — phase angle, finite, for real oscillations of compact dimensions

¢ Field exchange between the wave field and the particle-field at kt = 0 under:
Strong interaction: kt =0; =0
Weak interaction: kt =0; 90° >8>0
No interaction: kt = 0; 8 = 90°

The group SU(N) is the group of all unitary N x N-matrices with determinant 1. The
corresponding Lie algebra su(N) has dimensions.

a) Generators - classic:

Dim(su(N)) =N2-1=32-1=8 - 8 generators
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The rotation tensor is defined by the sum over the eight independent generators An,.
Wy = Tot P (Am)ab COS(Kt + ) (2.143)

o wf,fg — explained for N = 3 the SU(3)-symmetry with the strong force

e An—Gell-Mann matrices that are exactly hermitian and trace-free; 3x3-
matrices; spans the Lie algebra su(3)

b) Generators — FSM:

The geometry of the FSM provides a 6-dimensional field-space. According to the
photon subspace theory (point 14), this space contains several 4-dimensional
rotational orbits. Between particle-field Fi.3 and wave-field F,.6, there is a total of 15
such rotational paths. Table 3.1 in Chapter 3.2 shows the possible dimensions
spanned.

This results in su(4) with 15 generators:
42-1=15

The rotation tensor is calculated by summing over the 15 independent generators
Gm.

wly) = T2y P (Gm)ao Cos(Kt + ) (2.144)

e +1in position (p, q)

e -1in position (q, p)

¢ all other entries are zero
e Gp— generators

The generators are 4 x 4 Hermitian, trace-free matrices. This form represents the
complex Lie algebra (su(4)). Each matrix is antisymmetric and has only two nonzero
entries. G; through Gg (pairs within D;.3 and Dgs, respectively) correspond to the
embedded SU(3) generators. Gg through Gis are mixed generators and contain the
connections between the visible D;.3 and compact D4, as well as exclusively the
compact dimensions Dy,

Strong force:

Gm=(A’" 03X1),m=1,...,8 (2.145)
Oz O
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G; = J1» (Rotation in a plane 1-2)
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G1o = J34 (Rotation in a plane 3-4)
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Gi13 = Js5 (Rotation in a plane 4-5) G4 = Jsa6 (Rotation in a plane 4-6)
0 00O ' 0O 00 O
Gi.=—[0 0 0 0 G,—_ [0 00 0
“7v2l0 0 0 1 ““v2{o0 0 0 -1
0 010 0 01 O

Electromagnetic force:

Gi5 = J56 (Rotation in a plane 5-6)

- 15. The generator is the remaining U(1) freedom. It

explains U(1) as an emergent Abelian symmetry arising from 7-dimensional
geometry and the gauge potential. In the FSM, it plays the role of the electromagnetic
force.

SU(4) describes the full symmetry of all rotational orbits and contains SU(3) as a
natural subgroup. The breaking of

SU(4) = SU(3) x U(1)

contains exactly 9 unbroken generators (8 from SU(3) + 1 from U(1)). The remaining
6 mixed generators, Gg through Gi4, are either completely or significantly weakened
by the breaking mechanism. These generators mediate the coupling between the
visible SU(3) block and the hidden part of the block. The breaking mechanism is
geometric-dynamic and is modeled by the oscillating metric factor cos(kt + f3).

This yields the phase angle B and naturally explains the separation of strong
(visible) and weak/invisible (invisible, dark matter) forces, as well as the electric force.

e =0 and cos(kt + B) = 1: perfect representation of the field exchange on the
Dsg dimensional level; results in full SU(4) symmetry - maximum strong force

e [+ 0 orcos(kt + B) < 1: mixed generators Gg through Gi4 are modulated; this
results in a violation of symmetry - weak force and transition to dark matter

e The refraction is natural and avoids the need for an additional Higgs
mechanism.

Maximum number of Nae for the 6-dimensional field space and projection:

The field-space is 6-dimensional and allows for 5 x 4-dimensional subspaces,
which may have an overlap zone with their rotation paths at a single point.
Accordingly, a bundle can contain only 5 active fions.

All five active fions generate a potential in the wave-field, although only three of
them convey a partial charge with respect to the dimensional planes Dis/24/34. In the
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visible particle-field F;.3, only the projection of the rotations onto the dimensional
planes Diapa34 IS registered. The rotations in the wave-field Fsgs on the planes
D4s/46/56 are invisible.

Resulting angular momentum L and projected spin:

The resulting total angular momentum is the sum of all fions involved in a bundle.
This includes all active Na¢ fions (up to 5 due to the 6-dimensional spatial geometry)
and any temporary external Ner that may be received.

Nh2
041'rN

I—N fions Z

with: N = Nag + Ner (2.147)

2

K
e L —angular momentum; unit; ——

e Nz — number of active fions in the bundle
¢ Ncr — number of external fions received temporarily

Spin is not an intrinsic property of the “particle” itself, but rather the geometric result
of the rotations of the constituent fions in 6-dimensional field-space. The observed
spin-¥2 fermions and spin-1 bosons arise inevitably from the number and binding
configuration of the fions in the bundle.

In FSM, the quantization of spin is explained purely geometrically and follows
directly from the 15 rotation generators of the compact dimensions. The total spin
arises from the rotation of multiple fions in the bundle. These can consist of the
number of internal bundle fions Ny and additional (temporarily limited) connections
of external fions Neg, whereby only the SO(N) symmetry is registered, which reduces
to SO(3) for the spin in the wave field F46. The formula for the spin from rotations is:

1 h
S= 22 (NaF"'NeF)

h
S =7~ (Nar *+ Ner) (2.148)

e S -—spin; normalized to %; dimensionless; determines intrinsic angular
momentum; half-integer with S = % for fermions, integer with S = 1 for bosons

o %— Factor; accounts for the half-integer nature of the rotational speed Vgot =C

by setting the maximum speed to g for the single active fion as an internal fion
within the bundle; prevents a variance > c in case of deviation; the fastest
repetition of the period generates the next multiple with g

h
* o5 reduced Planck constant; unit: Js; determines the quantum scale
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e N, —number of fions in the bundle; Nar € N; dimensionless; determines the
symmetry class; Nar = 1 leads to spin % Nar = 2 leads to spin 1, Nar = 3 leads

to spin % etc.

Examples of the electromagnetic and strong interactions:

The electron is the basic unit of electrical interaction. Electrical interaction occurs
when an electron receives an external fion f > f;; and uses it to exchange energy
with another electron that also possesses an external fion. The total angular
momentum results from the four individual angular momenta, each of which has a

rotational velocity of % In this case, the electron’s spin is briefly bosonic (S = 1) for

the duration of the interaction. The external fion is registered in the particle-field
solely as an electric force. After the external fion is released, only the projection of

the three active fions with effective spin S = % remains in the particle-field.

In the case of the strong interaction, the electron also briefly possesses an
externally received fion. The electron once again acquires four angular momentum
components from Nar and Ner. As a result, the total spin temporarily becomes an

integer again. This state triggers an interaction. In this case, the electron with 3 % e

reduces to 2 % e to a 2/3 quark by splitting an active fion from the internal bundle into

an exchange fion and a passive fion. The mechanics are explained in Chapter 3.2.
The quark exists only because it forms a boson together with an exchange fion. The

quark within it is, in this case, a Z%e' electron in the wave-field. Exchange fions
mediate the strong interaction. The total spin in the particle-field becomes a spin
S :% because, in the projection of the bundle, only 2 active fions and the external

. . .1 .
fion, each with spin > remain.

In the case of a 1/3 quark, it interacts with another particle that may belong to the
category of invisible (dark) matter.

The projection of a fermion onto the Di4/24/34 dimensions is always associated with
spin S = i%. In the case of mesons, which consist of two fermions, the spin is

S=+

Charge and potential from recombination in a bundle:

Using the potential from a bundle of bound fions

F— kt+ B) 52 &° — ith: D | =6 2.69
eff,o—4ﬂ€0Rcos(t B) 04 b Vs with: Dsg — plane, a = (2.69)
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the charge Q results from the position relative to the Dsg (positive above, negative
below). Although the invisible compact rotational orbits rotate asymmetrically parallel
to the fourth dimension against the electrical potential of the universe, they possess
only a periodically increasing and decreasing potential, which goes unnoticed by the
particle-field. This applies to the rotational orbits along the dimensional planes
Dusuaei56- The visible component acts differently. Only the visible components can
impart a charge in the particle field F1.3. This is because they immediately exchange
their field within the dimensional planes D14/24/34 @s soon as the point of contact in the
dimensional plane Dss is reached. Consequently, there can only be three partial
charges, independent of particle complexity, which exists within the dimensional
planes Di4/24/34. Other active fions that cross the dimensional plane Dsg do not convey
a partial charge due to their geometric position. However, they contribute to the total
mass by having their share not only divided into thirds, but also into quarters or fifths.

Fundamental potential in the wave-field from a 4-dimensional perspective:

= cos(kt + B)

4meg R

e ¢ — potential; unit: V; results from the reduction gradient
e Q —charge; unit: C; causes the strength; e from a position above or below
the dimension plane Dsg

.. F . .
e 41T €9 — constant; unit: = results in Coulomb scaling

¢ R —radius; unit: m; creates distance
e cos(kt + B) — oscillation; creates the dynamic

The oscillating potential thus averages out to zero. However, the amplitude
(maximum value) remains unchanged, which imparts an effective charge to the
particle-field F,.3 for active fions with the rotational orbits Di4/24/34.

cos(kt)ampitude = 1 (acts effectively as a Q charge in 4D)

Static result:

s 2.149
¢= 4meg R (2.149)
Total load divided into partial charges according to the active fions:
€ w3 e
= 5 Zj:'] 6i,coupling = Nar g Nar € N (2.150)

e Q — electric charge with [Q] =As=C

e e —electric charge of the elementary particle electron

e ©=1,602210"C

e Ny — number of active fions in the dimensional planes D14/24/34, at most 3
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Note: When incorporating the compact dimensional planes Dyssgs6 into the
shatft field, there is a limit of 5 possible rotational paths.

Quark charge:

Quark types arise from an original electron structure with varying numbers of active
fions. Quarks never exist as individual particles on their own. In the FSM, they are
part of a boson, which consists of a quark and its exchange particle. The exchange
fion is created by the reduction of an active fion in the electron, which carries a partial
charge in the particle-field. The sign is determined by the configuration in the Dsg
dimensional plane, indicating whether the rotation occurs above or below.

Q=+(3-New) 7 (2.151)

o g— one-third of the base charge; unit: C; one-third of the 3D wave-field (SU(3))
symmetry, implicitly
e Nga—Number of active fions resulting from conversion to exchange

fions/passive fions, or those that do not generate a potential in the wave-field
relative to the dimensional plane Dsg

Equation (2.151) explains fractional charge geometrically in relation to Dsg.

Possible elementary charges:

e

Electron: Q = - (3—0)5 =-e
_ e

Positron: Q = + (3—0)5 =+e

e
Neutrino: Q =+ (3-— 3)5 =0

+*—-e

wWIN

e
u/d-Quarks: Q =+ (3-1) 3
e 1
u/d-Quarks: Q =+ (3 - 2) 3 =+ ge
C-Quarks: Q=% (3-1)

=x-e

Wl
wIinN

e 1
C-Quarks: Q=%+ (3-2) 3 =% §e (hypothetically possible)

S-Quark:Q=x(3-2)-=x—e

wlo
Wl =
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e 2 . _
S-Quark: Q=%+ (3-1) 3 = ge (hypothetically possible)
e 1
B-Quark: Q=% (3-2)-=%x-e
3 3
e 2 . ,
B-Quark: Q=%+ (3-1) 37 + ge (hypothetically possible)

e 1
T-Quark: Q=+ (3-2) 3 = ge (hypothetically possible)

e 2
T-Quark: Q=%x(3-1) 37 * ge (hypothetically possible)

Trivial and complex topology for mode classification:

Topology determines whether modes (such as particle states) remain stable or
decay. In the FSM, the compact wave-field dimensions D4, Ds, Dg are topologically

iny@
structured. Modes (Fourier expansion e R are stable oscillations whose stability
depends on the topology of the compact manifold:

e Trivial topology: simple, stable modes (n is an integer, no holes); z.B.
st =circle

e Complex topology: greater stability due to holes/genus, but potential instability
at high complexity; e.g. T = 3-torus (Calabi-Yau)

First invariant n - number of turns:

The simplest topological classification is the winding number n derived from the
Fourier expansion of the modes.

iny@
o, y) =2Xn9,(x)e R with: -o < n < o
Real equivalent:
B(x, y) =23, 19,() cos()  with:n=1,2,3

n is a topological invariant for the number of windings around the compact
dimensions. n = 0 for the constant mode (hypothetically massless). n # 0 for massive

modes (m ~ %). This is expressed in Chapter 3.5 as a “family of dimensions”.

Second invariant y — Euler characteristic:

X classifies stability. The general topological classification uses the Euler
characteristic x.
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X=2-2¢9

e X — Euler characteristic; dimensionless; yields topological invariants
X=V-E+F
V — vertices
E — edges
F — areas in triangulation
o X =2 for ball S? (stable but not compact in FSM)
o X =0 for torus T? (trivial, stable for photons)
o X <0 for higher-order functions (complex, instability possible)
e g — genus; g € N; dimensionless; determines the number of holes in the
compact manifold

o g=0 forS?
o g=1forT?
e General:

X = 0; trivial, for stable modes (photons, stable visible particles)
X <0, g=1; complex, for unstable or hidden (dark) modes, or greater stability
through holes/genus

Classification:

e The maximum number of active fions in a bundle is 5, due to the 6-
dimensional nature of the field-space.
e Trivial topology:
o S!'(Circle); g=0; X=2-2-0; but often in FSM X = 0 for an effective
torus
o n-—aninteger
o Stable visible modes: photons, light fermions with n = 0, stable particles
e Complex topology:
o T3 (3-torus); g = 1 per dimension; X = 0; invariants such as the Chern
classci =0
o Stable modes: invisible massive modes (dark matter)
o Calabi-Yau (complex 3-manifold); X =-200 for typical sextics;
invariants c,, Cs3
Stable modes: higher generations (C-, B-, and T-quarks); stability via
V(¢,) and metric oscillation cos(kt + 8)
o The dimension reduction factor (DimFactor) — Chapter 3.5 — applies to
complex bundles with five fions, e.g., B-quarks, in order to keep their
resulting rotational velocity at Vet < C.
e Additional classifications:
o Homotopy groups for T3 (coefficient of winding)
o Chern classes c3, ¢y, c3 for complex manifolds
o Stability through V(¢); stability through R
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Trivial stable modes correspond to visible particles, while complex modes
correspond to hidden (dark) matter and higher generations.

16. Chern classification in FSM

The Chern classification is a topological invariant for complex manifolds in the
compact wave-field dimensions Dse. It serves as a mathematical “proof” of
correctness, as it provides a geometric justification for anomaly-free properties, the
number of generations, and interactions. It shows that 3-dimensional wave-field
geometry enforces the observed symmetries (e.g., three generators, anomaly-free)
without resorting to supersymmetry. The derivation follows from compactification and
the metric, with the Chern classes serving as invariants for stability and anomalies.
More precisely, the Chern classes cx (k=1, 2, 3) are cohomological invariants for
vector bundles over complex manifolds, which in the FSM prove the stability of the
modes (n = 1, 2, 3) and anomaly-free nature.

General formula for Chern classes:
EY = det(1 + —— F) =~ (=Y Tr (F)* 2.152

e Ck(E) —k-th Chern class of the vector bundle E; dimensionless; defines
invariants for the bundle topology; k corresponds to the rank of the wave-field,
where k = 1, 2, 3; E — tangent bundle of the manifold

° %— factor from the determinant expansion

e (2mX - normalization; dimensionless; induces a cohomology class in
H?(M, 2); Z — the set of integers

e i—symbol for an imaginary form; provides a hermetic and real trace, which is
crucial for the physical interpretation

e Tr—trace; dimensionless; causes contraction via indices

e F — curvature form (2-form); unit: ml results in a field strength of Af,

o (%)" — power; unit: (#)"; results in higher moments of curvature

Chern class c; :

The first Chern class is defined as:
i
Ci(E) =5~ TrF

where the Chern classes arise from the curvature:

F=dA+AAA (aus A))
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The field strength F corresponds exactly to the Chern curvature of the gauge bundle:
Fo=dA® + AP A A
e ¢ _ totally antisymmetric structure constants of the Lie algebra; defines the
gauge groups
or in component form:
Fa, = 8,A% - QA% + g f°° A) AS

with F: F —is the 2-form

F== F, ddAdx’ T2

e 3 — first Chern class, dimensionless; determines charge topology; O denotes
anomaly-free models

| . . . . .
¢ —- normalization; dimensionless; returns integer values

e Tr F — curvature radius; unit: #; the integral over manifolds
e Tr— curvature trace via the group index a; for SU(N) or U(1)
e F —isthe 2-form

e i—imaginary form; ensures real and integer values for c;
In FSM, the following applies:
TrF=0
because:

e the T? generations of SU(4) trace-less = Tr T* = 0.

e the Abelian trace (U(1) part) is absent in the non-Abelian group or is
suppressed by the geometry.

e the charge does not arise globally (no monopoles), but solely from the wave-
field dynamics and the geometry of the dimensional plane Dsg.

Therefore:

i
ci(E) = o TrF=0 (2.153)

Chern class c;:

General:

1
4172

Co(E) = % (#)2 Tr (F)%= % Tr (T2 TP = - Tr (FAF)
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In FSM, a complex 3D manifold applies to rotation in the dimensional planes Dgys;s6:
F:dA+A/\A:% Fpy dx* A dx” T2

Fo=dA® + AP A A

For non-Abelian groups, the following important property holds:
Tr(FAF)=Tr((dA + AN A)?)

Squaring of F:

FAF=AA+AANAAMA+AANA)

Distribution of the wedge product (A is associative and antisymmetric):
FAF=dAAdA+dAAAANA)+ANANDA+ANA)ANANA)
Summary:

Tr(dA A (AN A)) =Tr((A A A) A dA) both terms of equal size

2Tr(dAA (AN A))

Results in:

TrI(FAF)=Tr(dAAdA) + 2Tr(dA+ AANA)+ TrANANAANA)

The running integral fM over Tr(F A F) results in:
Jiy Tr(dA A dA) = 0 (exactly)
Jiy 2Tr(dA + A A A) = 0 (exactly)

fM TIAANANAANA) =Tr(F A F) (not exact and not closed in general; this one
precisely measures the topological twist of the bundle)

e TrANAANAANA) arises from the non-Abelian self-coupling of the gauge
fields A

e In FSM, self-coupling arises geometrically from the curvature of the wave-field
dimensions, particularly the deviation from the dimensional plane Dsg

Result:

fM Tr(FAF) (2.154)

1
C2(E) = 8172
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o fM —integral; represents the underlying 4-dimensional manifold for the
compact space in the wave-field; measures the topological twist of the gauge
bundle across the wave field dimensions

e F A F —the wedge product of the field strength in 4-form; the trace measures
the topological twist of the calibration bundle, resulting in an integer factor;
domain Dgsys6

e Cy(E) # 0 creates local fluctuations that stabilize the binding of quarks (as 3-
fion bundles).

e In FSM, kis chosen such that the index = 3 for the chiral generations.

Chern class cs:

General:

1 i 11
cg(E):a(Ef Tr (F)S:E%Tr (FAFAF)

In FSM, a complex 3D manifold applies to rotation in the dimensional planes
Dasya6/56:

cs(E) === [, TF(FAFAF)=0 (2.155)

241

e 3 — Determinant component for the third class; measures curvature; in FSM,
F ~ k cos(kt) is diagonal, so det(F) = 0, since rotations in a 3D wave-field are
completely antisymmetric (Das/46/56); @antisymmetric matrix consisting of:

Wah = Wha

e (FAFAF)—The wedge product of the field strength in 6-form; the trace
measures the topological twist of the calibration bundle, which generally
results in an integer factor; domain Dys4e/56

e Tr(FAFAF) =0, because the product of three trace-zero matrices has trace
zero; (in SUN), N = 2); /°° = 0 causes the Tr(F°) signal to disappear; for
SU(N) with N > 2 is the trace of three generators zero

e The compact manifold has no non-trivial 6-cohomology in the relevant
dimension; for 3D compact manifolds - no 6-form integrals exist

e Although the Dsg deviation generates effective SU(2),. chirality, it does not
generate a non-trivial cg factor

e Chirality arises solely from dynamic geometry (Dsg- angle deviation, frequency
shift, cos(kt)), but not from a topological c3 factor

e 3 =0 follows directly from the fact that the calibration group is non-Abelian
(Tr (F%) = 0) > The integral vanishes trivially.
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Insights from the results of the Chern classes:

1.

Charge:

c1 = 0 means that the FSM does not require classical monopoles; the charge
is not global, but arises purely from wave-field dynamics

Each generation n has an effective charge Q, that arises from the geometry of
the dimensional plane Dsg; charge topology:

Yoen TTQ*=0 > Q3+ Q3+ Q3 =0

Force load structure:

n=1 (1. Generation): Q =+ 2/3e; Q=+ 1/3e; Q =t ¢;

n =2 (2. Generation); n = 3 (3. Generation): analog structure

Sums over all quarks + Leptons per generation: Tr Q3 =0

Possible combination: é - 3 ,color” + (- % -3)+(-1)+0=0
The charge combination can be reflected accordingly

The Three Generations:

(n =1, 2, 3) must be free of anomalies when taken together

No gauge anomalies in SU(2) x U(1), as three generations balance the loads.
There are exactly three generations in the 7-dimensional FSM model.
Anomaly cancellation, since c; is an integral over the anomaly polynomial.

Weak interaction:

¢, = 0 for global freedom, but locally F # 0 allows deviations for the F curvature
iN Dasya6

Weak strength SU(2) from rotation to Dasise With 2D, deviation from SO(3) due
to its complex structure.

Cy = #Tr F2# 0 measures potential local “distortion,” creating local
deviations that stabilize the bond

Weak interactions can now arise only through geometric deviations of the
metric Yap in 2D subspaces (relative to the dimensional plane Dsg); F as a
measure

The weak interaction is depicted as a “shifted” rotation (parity violation due to

the deviation), since FAF is antisymmetric (chiral); geometrically
demonstrated by ¢c; =0

Strong interaction (strong force):

c1 = 0 ensures the absence of anomalies and implies that the SU(3) symmetry
(for the strong interaction between quarks) arises from the trivial topology of
X=0

¢, # 0 creates local fluctuations that stabilize the binding of quarks (as 3-fion
bundles)

c3 = 0 limits the number of generations to 3 and excludes higher modes within
the 7D FSM framework
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Chern’s results show that the strong force is not a separate force, but rather a
geometric invariant of compact curvature. FSM offers added value because it
explains QCD structures without quantization or supersymmetry, but with
consequences such as anomaly-free baryon formation and “dark matter” as
unstable modes.

5. Electromagnetic interaction:

c1 = 0 ensures the absence of anomalies and implies that the U(1) charge
(electric charge) arises as a trivial topology, X =0

c, # 0 creates local variations that stabilize the photon polarization

c3 = 0 limits electromagnetic interaction to a single generation and excludes
higher modes within the 7D FSM framework

Chern’s results show that the electromagnetic interaction is not a separate
force, but rather a geometric invariant of compact curvature. FSM offers added
value because it explains QED structures without quantization or
supersymmetry, but with consequences such as anomaly-free photon
propagation and dark energy arising from electromagnetic-like vacuum terms.

6. No additional generations in 7D:

c1 =0 for the tangent bundle, this implies a trivial bundle with no higher
“‘windings”

In the 7D version of the FSM, the generation modes n = 1, 2, 3 arise from 3D
compact wave-field dimensions; higher values of n require ¢c; #0 as an
additional charge topology.

From 7D (4D visible + 3D invisible compact), the dimensionality of D =3
imposes exactly three modes; the maximum is determined by the dimensions
in the compact wave-field.

c3 = 0 excludes higher generations, since n = 4 would require c3 # 0

7. Gravitational anomaly in 7D:

c1 =0 does not imply a chiral anomaly, since anomalies ~ Tr F in odd
dimensions such as 7D vanish > FSM is already consistent with both
classical and quantum mechanics

Possible gravitational anomalies in D-dimensions arise from Tr R®?*!; for FSM
D = 7 ~ Tr R**; would only be relevant in the case of even D

¢, = 0 for gauge bundles, this implies Tr F = 0; extended to Tr R = 0 for gravity
Consequently, FSM exhibits no gravitational anomalies in 7D; ¢; = 0 confirms
freedom

Conclusion:

The Chern classification for the FSM model provides mathematical proof of its
correctness based on its lack of anomalies and the presence of three generations.
The FSM model is simple, does not require supersymmetry, and is predictable
through the modes of topology. This creates a new framework for particle physics as
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an alternative to string theory, offering anomaly-free physics without extra
assumptions and the potential to incorporate dark energy from topology.

17. Fine-structure constant in FSM

The fine-structure constant a is the dimensionless coupling constant of the
electromagnetic interaction. It determines the threshold at which a photon can
exchange its field with another particle. According to Sommerfeld, the relationship for
the fine-structure constant is:

o2
o= 2.156
2 €0 hc ( )
e o — Sommerfeld fine-structure constant; dimensionless; o = 1. scales the

137,065’
electromagnetic coupling

e e —elementary charge; unit: C; e = 1,602 10™*° C; causes the base charge

As

e ¢, — electric field constant; unit: O—:]; €0 = 8,8542 10*? ——; scales the Coulomb

potential
e h—Planck's constant; unit: Js; h = 6,626 10* Js; for Quantum Scale

e C¢—maximum speed; unit: 7; ¢ = 299792458 =

The FSM will alternatively derive the reciprocal value of the fine-structure constant
geometrically to enable verification. This is demonstrated using the general formula
for coupling frequencies and object masses in Chapter 3.7, formula (3.34).

In group theory, it was explained that the electrical interaction occurs via an
external fion, which must exceed the minimum coupling frequency. With the electron
as the base particle with a factor of 1, the following ratio between the electron
frequency and the minimum coupling frequency must hold in order to satisfy the
condition for interaction with the lowest excitation:

a=——=— (2.157)

The FSM predicts that particle frequencies and masses can be modeled as
multiples of the electron/positron, scaled by the fine-structure factor!



2.2 General Theory of Relativity of Field-Space-Mechanics 117

18. Spin-0-Pair Theory of FSM — Entanglement

Definition of Entanglement:

Quantum entanglement is a state in which two or more particles (or systems) are so
interconnected that the quantum state of the entire system cannot be described as
the product of the individual states, even if the particles are far apart.

e Measuring one particle immediately determines the state of the other,
regardless of the distance between them.

e There is no standard explanation, such as for hidden variables or signals
traveling faster than the speed of light.

¢ Violates Bell's inequalities, which have been experimentally confirmed.

e Observed in photon pairs, electron spins, fion traps, superconductors,
diamond-NV-centers, and even in macroscopic systems containing over ~ 1012
atoms.

Assumptions used by the FSM model to explain entanglement:

1) Conservation of energy and patrticle-antiparticle symmetry

e The 7D action is invariant under charge conjugation (C) and parity (P) in the
compact wave-field dimensions.

e The global component of the tensor Toc*® = (1 + cos(kt + B)) Swn is C-
symmetric and always produces electrons and positrons in pairs.

e Number of electrons = number of positrons (exactly, except for the CP
violation caused by an angular deviation from the dimensional plane Dsg — Z-,
W-, H- bosons; the underlying reason is illustrated in Figures 3.24-3.26)

2) The photon as a spin-1 field with two possible configurations of its rotational paths

e The direction of rotation for both photons is either clockwise or
counterclockwise.

¢ Dimensional plane Dsg separates the global potentials of the universe. It can
be represented as the “equatorial plane” of rotation, which reflects the rotation
in an antisymmetric manner relative to itself.

e Helicity +1: rotates above the dimensional plane Dsg

e Helicity -1: rotates below the dimensional plane Dsg

3) Dark energy as a spin-0-pair in the uncoupled state < fnin

e Before reaching the minimum coupling frequency fmin, matter exists as an
unbound pair of two spin-1 photons originating from a common field body of a
single oscillating wave packet relative to the dimensional plane Dsg. Figure 7.2
provides a possible illustration of the universe in its initial state.
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The two constituent photons have opposite helicities (+1 and -1) with a total
spin of 0. Total angular momentum Sia = 0 = S; + S5 (Singlet)

The shared field means that their wave functions are not separable. Even
when assigned as positive or negative partial charges in the form of an active
particle, they remain entangled with one another.

A change in the helicity of one spin-1 particle (e.g., due to measurement or
absorption) instantly alters the state of the other, leading to the classical
observation of entanglement.

Their electric potential is maximally effective internally but neutral externally.
The two sub-photons are electrically attracted to one another. Only their
globally determined gravitational potential forces them into a stable orthogonal
configuration relative to the dimensional plane Dsg. In other words: Dark
energy is the carrier of the gravitational potential. With this configuration, the
wave function prevents a classical approximation and, consequently, an
annihilation reaction.

4) Transition at fmin

As soon as the oscillation frequency reaches f > fnin, the common field body
breaks apart

The spin-0 state decays into two independent spin-1 photons, causing dark
energy to become electrically coupled and thus “accessible”.

Consistency with the FSM model:

9
V(¢n)dark = 2 k* (1 - cos(kt + B))? describes precisely the potential of the spin-0
pair, provided that f < fi,

T(dark) — 1 (4) : . -
=03 Iy (2V(¢n)dark) is the tensorially compactified 4D component of

the momentum-energy tensor

The longitudinal component: The longitudinal polarization of the massive spin-
1 photon corresponds to the invisible, uncoupled component in the common
field body.

Conservation of energy: The spin-0-state has energy 2 Epy,. After the decay,
two photons, each with Epp,, are conserved.

Dsg-deviation: The local rotation with the term cos(kt + ) relative to the
dimensional plane Dsg produces exactly the asymmetry between helicity +1
and -1.

Wauve function for the spin-0-pair (before f < fyin):

1

| Wpair) = NG (+ D1 -2 - |11 141)2) @ B gommon®: ¥ (2.158)
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|+1)1 |-1 )2 — asymmetric helicity states of the two photons
+1 = projection of the rotation above the dimensionsal plane Dsg

-1 = projection of the rotation below the dimensional plane Dsg
1
-
photon components, which is necessary for bosons with a spin-0-total state.
Subtraction ensures that the total spin in the helicity sum is 0. The total spin of
0 arises from the orbital angular momentum of the uncoupled field body.

|¢Common(x, y)) — common scalar field; described by:

The prefactor ensures antisymmetry under the exchange of the two

V(¢n)dark = % k* (1 - cos(kt + B))2

- The field body is ...

o a standing wave in the dimensional plane Dsg that “carries” both

photons.

o not separable before f < fyn.

o unable to couple before disintegration.
Entanglement: The antisymmetric component of helicity ensures that
measuring the helicity of the first photon instantly determines the helicity of the
second, resulting in classical entanglement without signal transmission.

Modified Proca equation after the decay (f > fin):

Once fmin is exceeded, the spin-0 field decays into two independent massive spin-1
photons. The two spin-1 photons become locally independent and electrically
coupled. The effective vector field of photon A, then obeys the Proca equation for a
massive vector field.

o2
O A3 - 9, (9 AZ) + 412 m2 po A3 = 0| with: m =

and:n=1,2,3 (2.159)

2mmc R

The term m3 A ...
o is derived from the potential V(¢,) after compactification and describes
the effective mass of the longitudinal component.
o breaks the gauge invariance and allows for a non-transverse
(longitudinal) solution, which is physically real and carries mass.
After the disintegration ...
o the scalar potential field changes from V(¢n)dark t0 V(@n)pot-

9 4
V($n)pot = Z k™ cos?(kt + B)

o a longitudinal polarization is activated, which generates a mass with.

Physical consequence:

nh
2mc R

Photon now carries a mass mppo =
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4
. . C .
e Dispersion: k2 = w2 ¢2 + 4112 m3 ? ; (massive, v < ¢)

-mr

e Yukawa potential (effective interaction): V(r) = (2.160)

o V(r)—The Yukawa potential causes the interaction to decay
exponentially over long distances.
o r—distance between the source and the observation point
r > 0 — unit: m, fm, angstrom — depending on the context
o r=0-refers to the location of the source itself (where the potential
typically diverges)
o r—In the context of nuclear and particle physics, this refers to the
distance between objects, and is applied in Chapter 3, “Particle Model”.
o r—In the context of cosmology, this refers to the field radius (event
horizon) and is discussed in Chapters 2.3 and 7.
e Three polarizations for spin-0 field bodies: 2 transverse + 1 longitudinal
e After the disintegration:

o Transverse wave remains with: h,, =0; mass =0
o Longitudinal wave is: Oy ¢n = m2 ¢, -mass dependent on mode n

Entanglement is described as a 7-dimensional geometric effect of the configuration
relative to the dimensional plane Dsg. This explains why electrons and positrons
always arise in pairs, why dark energy is initially hidden, and why entanglement is
non-local. The longitudinal component and the Yukawa attenuation are direct
consequences of mass generation by the dark energy potential V(@n)gak- This
property can be verified using the example of the universe (Chapters 7.1-2). Due to
the fractional-free scaling, these properties are present at every quantization starting
from the minimum coupling frequency fin.

19. Scalability

Scalability is the ability to describe phenomena uniformly across all orders of
magnitude (from the Planck-scale microcosm to the macrocosm of the universe)
without any discontinuities. In the FSM, it arises from the geometric nature of matter
as a relativistic oscillation, scalable by the field radius r and the angular frequency k.
The FSM is supersymmetry-free, explicitly predicts masses, consists of a dynamic
sine stabilization, and is testable.

Scalability from the field equations:

The field equations are scaled by the field radius r. The field radius is a
characteristic quantity of matter that arises from its relativistic fields. The nominal
value of r is specified at the origin of the inertial system. In relativistic terms, the
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nominal value r becomes r(t). In the field equations, the field radius appears as
follows:

M, gt 5 S
c2r MN ™ e MN = 8rGre

09 ~ Ow =Nw *+ hp ~

e (g — metric perturbation; corresponds to the deviation of space-time from
the flat Minkowski metric due to gravity; from point 1.
e hyy — disturbance term for gravitational waves
GM
* =5 gravitational curvature strength; dimensionless
¢ Run — Ricci tensor; unit: #
M

e r—field radius; unit: m; r = = (2.134)
e Tun — Momentum-energy tensor; unit: r:i

Macroscopic gravity:

Metrical disturbance
GM
hw = E [1 + cos(kt + B)]

is applied directly to macroscopic masses M and radii r.
Global scale:

The global metric is:

N [1 + cos(kuni 1)]

The global oscillation cos(kuni t) s still the same function as for elementary particles.
As the field radius r, increases, the angular frequency k decreases.

The Chern classes ¢; = 0 and c3 = 0 apply unchanged to the entire universe.

Scalability through sinusoidal rotation:

Rotation about cos(kt) with the angular frequency k

k= /%” (2.135)

shows the possible range of frequencies:

hc? _h hiop
G {m,p; Kobj} Aobj  CAopj €

Mopj = (2.192)
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Scalability through universal constants identified by FSM (Chapter 2.3):

c
Space-time constant: c=kr > k = - (2.136)/(2.174)

m
Cc = 299792458 5

k
Mass time constant: mk = 4,0396 10%° :g (2.175)
m -7 kg
Mass-space constant: - =1,34746 10 P~ (2.176)

Scalability based on Planck's constant, according to the formula (2.185):

h= Aobj F'obj Mobj kobj = Aobj Mopj C [h] =Js with:c=kr

Scaling of energy according to formulas (2.180) and (2.182):

E = I'obj Mobj Kobj C with: c=kr

E = Mo lob? Kob? = Mopj C?
1
E = Mopj G {Mop; kobj}g

Scalability through frequencies:

f 1
0=—>=—0 (2.157)
froin 137

In the general formula for particles, the existing relativistic rotations are accounted
for within the wave-field geometry.

1
fobj = > (BK (KK)3)" - TK - DimFactor - fe (3.27)

Why the FSM model scales so well:

Uniform geometry: All scales use the same 7D metric, the same rotation tensor wgz)
and the same oscillation function cos(kt + ).

No new parameters: Only the values of R, nr, k, B8; the basic equations remain the
same.
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Projection principle: What appears in the wave-field as a spin-0 pair or complex
topology always projects onto the observed spin - % - fermions and spin-1 bosons in
the particle-field.

Topological invariants: The generation number/winding number n, the Euler
characteristic X, and the Chern classes cx are scale-invariant and explain stability
from the Planck scale to the universe.

20. Comparison of FSM with classical models and string theory

To conclude this Chapter 2.2, we will provide a brief overview of the key
advantages of the FSM model compared to previous theories.

Unification of all forces into a single model:

Gravity, electromagnetism, and the weak and strong interactions arise from the
geometric curvature (rotations) in 6-dimensional field-space, without any separate
fields or particles.

Explains unsolved phenomena:

e Charge as a particle-field projection Dispa434 Of the electrically generated
potential resulting from rotation relative to the dimensional plane Dsg

e SU(4) symmetry dynamically breaks down to SU(3) x U(1), which leads to the
weak interaction, where 8 geometrically describes the displacement relative to
the dimensional plane Dsg.

e Dark energy as a spin-0O-pair of uncoupled photons with frequencies f less
than the minimum coupling frequency fyin; after reaching fmin, decay into
coupled invisible (dark) matter and visible matter

e Avoiding the cosmological constant (GTR) by V(¢n)dark

e Invisible (dark) matter as compact wave-field oscillations with complex
topological modes (n # 0, g = 1) and Chern classes c3 =0

e Expansion from field deformation

e Resolution of the wave-particle duality through sinusoidal oscillations

e Quantum entanglement: Spin-0-pair state prior to decay

(3.33); Sommerfeld: ¢ = —

137,065

e Fine-structure constant: FSM: a = 136.6875

e Three generations: winding count n =1, 2, 3 from the Fourier series
e Anomaly-free: Chernclassesc; =0,c3=0

Scalability across orders:

The FSM model applies seamlessly from the Planck scale to the maximum extent
of the universe. Hypothetically, it even applies to scales smaller than the Planck
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scale, once visible space disappears due to continued contraction and the universe
reverts to the characteristics of a photon. Classically, GTR breaks down at the
quantum level; QFT breaks down in the presence of gravity.

New particle model:

Point particles are replaced by 4-dimensional cavity modes with predictions for
particle masses and coupling frequencies. Empirical data are confirmed on average
with 99% agreement. The variances around the mean are smaller than the standard
deviation of the measurement itself. Fions in the bundle generate charge and spin in
the patrticle-field; exchange fions outside the bundle mediate interactions; passive
fions form dark components. Spin, charge, and entanglement are purely rotational
effects. The particle model is finite, geometric, and avoids singularities.

Practical Applications:

e New propulsion systems for space travel or near-Earth transport by
leveraging the characteristics of a gravitational field at the physical level of
conventional fields.

e Optimized hot/cold fusion with new heavy modes and stable fion clusters

e Computers with states of complete photon oscillations or spin-0-pair states
for entangled qubits over macroscopic distances

e Production of matter/antimatter-states in stabilized forms

e Gravitational wave detection for predicting longitudinal and scalar modes in
addition to the classical TT polarizations

e Dark energy technology for the targeted generation of f > f.,;, for converting
dark energy into usable photons

Added value compared to effective field theory in the QFT sense:

QFT is an effective theory involving renormalization, divergences, and arbitrary
parameters. FSM is a fundamental geometric theory without renormalization.
Masses, couplings, and charges arise directly from compactification and topology.
The fine-structure constant and the three generations are not free parameters, but
rather predictions. Quantum effects emerge from the dynamics of the compact wave-
field dimensions (modes n/R, rotations), not from a formalism such as canonical
quantization or path integrals. Thus, FSM avoids the infinities and renormalization
that occur in QFT and solves problems such as duality geometrically (photons as
waves in 4-dimensional subspaces).

e Wave-particle duality: Through sinusoidal rotations Vieng= C cos(kt);
Vians = C sin(kt), the photon alternates between wave and particle states.

e Discrete spectra: From compactification (modes %; fobj according to (3.27))

e Similar to the uncertainty principle: Generated from periodic oscillation (kt),
that produces position and momentum as averages over periods T.
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No path integrals: FSM does not use Feynman path integrals with sums over
paths for probabilities; instead, photons follow null geodesics in the subspace
(ds? = 0), which are classically determined but exhibit statistical behavior due
to averaging over rotations.

Fundamental Theory: FSM is not an effective field theory in the QFT sense
(e.g., with cutoff and renormalization), nor does it have a Wilsonian EFT with
path integrals. FSM is a fundamental theory that allows quantum effects to
emerge, similar to condensed matter, where photons arise from classical
lattice dynamics.

Planck's constant: h is derived in FSM from geometric scales for fop ~ h fe. It
avoids commutators and path integrals.

Quantum gravity: FSM avoids problems such as those associated with
quantum gravity and infinities by allowing quantum phenomena to emerge
classically.

Advantages over string theory:

String theory requires 10 or 11 dimensions and supersymmetry for stability; strings
are fundamental to it. It offers a unified framework that is hypothetical yet complex,
without explicit predictions or testable parameters. The FSM model is potentially
more powerful:

Simple dimensionality: 7D instead of 10/11D, without supersymmetry, FSM
stabilized by sine rotations

Explicit predictions: Masses and frequencies can be calculated based on
electrons. String theory, on the other hand, presents an infinite landscape
without any predictions.

Geometric Matter: Matter as a field deformation (no strings), scalable without
additional assumptions. String theory posits the existence of strings, whereas
FSM derives matter from relativistic space-time.

Explanation of dark phenomena: Invisible/dark energy/matter arising from
compact rotations; dualism is resolved, while string theory addresses a similar
solution without, however, providing quantitative formulas.

Practical relevance: FSM is testable and concrete, opening up entirely new
applications. String theory, on the other hand, is abstract and difficult to prove
empirically.

Added value compared to general relativity:

General Relativity explains gravity through geometry, but remains classical and
cannot account for quantum effects, dark energy, and entanglement. FSM extends
GTR to include a 7-dimensional geometry with compactified dimensions. Gravity
remains a classical curvature, while quantum effects, particles, and dark energy arise
from the same geometry.
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Conclusion: FSM provides a unified, scalable geometric framework that resolves
classical gaps from a single geometric foundation. It avoids the complexity of string
theory and the renormalization problems of QFT, yet remains mathematically
rigorous and experimentally testable. For verification, reference is made to the
particle model, in which previously measured particles can be compared with
calculated ones. FSM is not merely a theory of particles and forces, but, in its
full 7-dimensional structure, a theory of space-time itself.
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2.3 Sinusoidal Periodicity, global and local Gravitational
Force

In this chapter, the expansion behavior of the universe is abstracted as a wave
motion. During a sinusoidal period T, distinct forces act at different time intervals. At
the beginning of the universe, the greatest contraction of its photon field occurs, with
the highest energy density. A contraction requires additional work to stabilize the
system. This contraction already possesses the necessary additional energy. Nature,
for its part, always strives for the lowest energy state for a stable system. The
contraction energy can be reduced by increasing the volume of space. The relativistic
state of the Lorentz transformation with a factor of 1 provides the energetically
favorable location in space-time for minimal contraction. Thus, an inertial force builds
up, which decreases again with expansion. Space-time opposes this inertial force. A
counterforce acts — the gravitational force, which dampens this inertial force and
generates a global curvature or space-time deformation. Due to the relativistic
conditions of the contraction, the gravitational force is strongest at the beginning and
weakens until maximum expansion is reached.

A space-time potential exists between the beginning and end of the expansion. This
is to be defined as gravitational potential with ~ dM(a) = M cos(a). The solid angle
a places the gravitational potential in a trigonometric relationship that abstracts the
universe’s state of contraction globally in wave form. Between cos(0°) and maximum
expansion cos(90°), the following applies: cos(0° > a < 90°) — cos(90°) = 1...0. With
positive signs, attractive forces prevail. The velocity parameters V, and Vs
simultaneously describe the progression of space-time curvature and the contraction
of the global speed of light relative to the maximum speed c. They align geometrically
with the course of the gravitational potential and describe, on the same plane, the
space-time-mechanical states according to formulas (2.05; 2.06; 2.07). Thus, visible
photons, as carriers of light, reach the maximum speed Vmax = C when they are no
longer slowed down by any counterforces from space-time. The minimum value of
the global gravitational forces, which lies at the location of the inertial system and has
a Lorentz contraction factor of 1, acts there with dM(a =90°; a=270°) fur Vs =c;
V4 =0.

Mathematically, based on the graph of the cosine function, the universe beyond 90°
would have a negative sign for its gravitational potential. The gravitational potential
between 90° and 180° is:

cos(90° > a < 180°) — cos(90°) = 0...-1. With a negative sign, the gravitational force
acts repulsively. When gravity acts repulsively, space-time drives the inertial force to
increase again in the opposite direction. Space-time is then contracted again. Why,
starting from a stable, energetically balanced state, would the mechanism cause the
universe to contract again? This is explained by the vibrational nature of the universe
as an electromagnetic wave. There is nothing in the universe that could mechanically
stop its wave motion. In this way, the universal angular momentum is conserved and
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thus continues its global oscillatory motion. The fact that gravity acts repulsively or
attractively across the quadrants of a sinusoidal period T is, globally viewed, merely a
side effect and is defined by the initial state.

270° < a < 90° attractive and 90° < a < 270° repulsive field forces
In summary:

The magnitude of the inertial force is determined by its universal constant (2.177).
Its relativistic behavior is described by the sine periodicity (2.164) using the reciprocal
of the sine function. The gravitational potential dM(a), with its cosine function at the
point of relative rest with dM(90°) (Lorentz factor 1), indicates in which quadrant an
attractive or repulsive gravitational force prevails. The field propagation velocity V,
describes, in parallel with the cosine function, the expansion characteristics of the
volume space and represents the component for modeling the space-time
deformation. The field propagation velocity Vs runs parallel to the speed of light in the
form of a sine function and indicates the prevailing field deformation.

If an infinitesimal number of measurement points are recorded for the field
deformation relative to the inertial frame, a prospective trajectory curve is generated
over a period T. This trajectory curve describes a state representation of the universe
in space-time during a complete period as an electromagnetic wave and is shown in
Figure 2.6. The particle-field is abstracted as a two-dimensional blue band and is
completely self-connected.
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Figure 2.6: 7-dimensional state diagram of the universe with one oscillation
period

In a 6-dimensional field-space with a 5-dimensional surface, several 4-dimensional
subspaces could arise mathematically between the wave-field F4¢ and the patrticle-
field F1.3. These 4-dimensional field bodies form the quantised matter within the
photon field.

Derivation of the sine periodicity of the universe:

The gravitational force always exists between objects plus the prevailing
gravitational potential dM(a). This gravitational potential changes sinusoidally for the
universe and all objects in it during a full period. The sinusoidal periodicity ultimately
describes the force of relativistic surface gravity between its photon field and any
guantisable matter in the universe at any point in its space-time deformation.
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GMm .
Fgravity = e (Newton's law of gravity)
r(t) = af v(t) = [ a(f) F(t) = v(t)
r(t) = J a(t) v(t) = at r(t) = a(t)
G - gravitational constant Mobj - Mass of an object
Muni - mass of the universe runi - maximum field radius of the universe
F - force between Mypiand mep; @ - field angle
r(t) - volume radius at a certain time t

v(t) - velocity at a specific time t
a(t) - acceleration

a-field angle
G dM(a) mgyp; G dM(a) m,p; da
Toj zatym= = oby and r(t) = rsin(a)

r(t) is the variable volume radius of the universe depending on the gravitational
potential dM(a) to an object with mass m.

dm _
For F(r) = arr applies:

Maximum possible gravitational potential between dM(a) and moy,; results from:
dM(~0) = My, cos(~0) - at the birth of the universe

The gravitational potential along the field angle a is given by:
dM(a) = My cos(a)
= Depending on the sign of the cos(a), attractive and repulsive forces result.
= The relativistic gravitational force runs in the reference field F4¢ with the
cosine function parallel to the field propagation velocity V4. The smaller the
field angle a between objects with a mass moyp; and the location dM(a > 0),
the greater the gravitational forces between them.
= The gravitational potential of matter diminishes with the expansion of the
universe.
If the universe is exactly mirrored at the location dM(a = 90°) and -dM(a = 270°),
then the field force effect of matter is minimal.
The gravitational force Fgaviy for the universe is considered relativistically by
describing its gravitational potential dM(a) as a function of its current extent r(t).

dM(a) = My cos(a) da -> gravitational potential (2.161)

For the universe and all its subspaces, a surface measure for the space-time
mechanical effects must be observed, as it represents the field-space in six
dimensions as a mathematical hollow sphere.
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Classic:
Ao =41 12 —-> Surface area for the sphere; r —radius (2.162)
Relativistic:
47 r2=4%w 'r(zt)z - 1(t)?2 = r2 sin?(a) (2.163)
sin%(a)

After crossing the inertial system, the pointer for the direction of action changes
trigonometrically.

for: 270° < a < 90° attractive and 90° < a < 270° repulsive effect of the field forces

Insert into the equation of force:

J-a—field angle
G dM(a) mopj  'G Mypj mop;
Fgravity(t) = a(t) m = iy = ey cos(a) da
G Muyni mop; a-field angle o . _
Fgravity () = N fcos(a) da with: [ cos(a) da = sin(a) - sin(0)
G Muni Mobj . G Mynj mopj 1
Fgravity(t) = Hty sin(a) = 2 sin(a) [FI=N (2.164)
Findings:

= The course of the relativistic gravitational force of the photon field is
sinusoidal-periodic

=>» The sine function reflects the field shape of the deformed space-time

=> In this representation, the object mass mg, does not have its own vectorial
proper motion. Space-time mechanical effects act in addition to the space-
time deformation of the universe in the event of possible proper motion.

The sign of the rise in the sine wave corresponds to the direction of its gravitational
force. If the slope of the sine function is therefore positive, then attractive forces
prevail, whereas repulsive forces act on a negative slope.

From STR-FSM to GTR-FSM:

To generalize the relativistic relationship, the space-time-mechanical effects must
be modified from the fixed field propagation speeds V, and Vs and the corresponding
field angle a to a dynamic acceleration dependent on the nominal time t. In other
words, this means that the dynamic expansion of the universe also changes the
object time of its fields. The field propagation velocity V, decreases at a reduced rate,
while the field propagation velocity Vs increases at an accelerated rate. Figure 2.7
uses the mathematical hollow sphere to relate the relativistic relationship between
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the maximum velocity Vmax = ¢ and an object velocity Vs in the particle-field with the
variable volume radius r(t):

V4 = V3
This results in the following

equation for the field angle a:

R —
> t Cz-V32

field-space

ST -
Ves |é-vz a= [ o | @165)
Figure 2.7: View of the hollow sphere
f /cz V32
a= OT dt - The field angle [a] in angle
/cz- V3¢ . sin(e) C
0 = e :7 = k= constant (2.166)

The field angle a parameterises the available gravitational potential dM(a) for an
object mass moy; at all locations in the universe. For the FSM-GTR, the field angle a
is generalised as follows:

a = sin™(kt) (general) a= sin'l(%) (special) (2.167)

7-dimensional FSM-GTR between two objects in the universe:

The effect of the gravitational force, taking into account the sinusoidal periodicity,
relates to the photon field and thus also to all objects in the universe simultaneously.
A single object as part of the photon field cannot register its own gravitational force
without any other object. For the relativistic observation of objects within the
universe, gravitational forces can only be made measurable between at least two
objects. The mutual attraction of objects requires at least two gravitational fields of
their own. Thus, within the sinusoidal periodicity of the universe, an additional local
deformation of space-time applies between two objects.

For a force F, an acceleration of as(t) = r"(t) acts on an object. The acceleration a(t)
is already determined by the sine periodicity. In order to represent the additional
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deformation in space-time caused by two objects within the photon field, the formula
(2.164) is extended with the product of the factor sin(kt) for object 1 and a further
factor sin(kt) for object 2.

Derivation of the relativistic force formula between two objects:

r(t) = %at2 rt) = [ a(t) v(t) = at v(t) = [ a(t)
r'(t) = v(t) r"(t) = as(t)
k - angular frequency t - elapsed time along the period time T

With the help of trigonometry, mathematical expressions for the solutions of the
FSM-GTR are obtained:

r(t) = r sin(kt); r'(t) = r k cos(kt) = V4(); |r“(H)] = |as(D)] = | rk? sin(kt)| (2.168)

Between two accelerated (scalable) moving objects within a sine-periodic universe,
the aforementioned additional quadratic factor for the space-time deformation is
obtained with sin2(kt).

as(t) = r'(t) = a(t) sin2(kt). R

G . .
Faravi() = M F'(t) = m a(t) sin?(kt) = W sin(a) sin?(kt).

G mopj1 Mopj2

Foraviyy(f) = pre sin(kt) sin2(kt) (2.169)
with the variable radius of the universe: |r(t) = r sin(kt) (2.170)
G Mopj1 Mopj2 SiN(kE) sinZtkt) L r(t)
Fgravity(f) = = sinPkt with: sin(kt) =
G Mopj1 Mopj2 1 (1)
I:gravity(l‘)z > 3 > (2.171)
G Mopj1 Mopj2 .
I:gravity(l‘) = % sin(kt) (2.172)

to formula (2.172): r2 - quadratic distance between the two objects
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In the wave-field Fs6, the formulae (2.171) and (2.172) describe that a field
emission between two objects has a maximum effect if it is transmitted parallel in the
dimensional plane Dsg. The maximum unfolds with sin(a = 90°) = 1. A quantised field
is maximally mediated when the formation of 4-dimensional subspaces is orthogonal,
i.e. a = 90° to the dimensional plane Dsg. This configuration is used in the photon
model.

The formulae (2.171) and (2.172) describe objects in the particle-field F;.3 that have
angular momentum within the universe and, due to their inertial motion, have the
greatest effect of their gravitational force orthogonal to their axis of rotation, while
their centrifugal force tends to a maximum near the poles. These formulae explain
the inertial motion of an approaching object along its spherical sector, which is
caused by a centrally rotating gravitational field.

The FSM-GTR derives the solution for the field radius r and the angular frequency k
from the acceleration as(t) = r"(t). The total mass of the photon field and the
gravitational constant remain unchanged. If the field radius of quantised matter is
sought, the indices of the mass are swapped accordingly. The second derivative of
r(t) from the force equation (2.171) must be used:

1 G Mopj1 r(f) . .
r"(t) = Fgravit(t)y — = el -> Acceleration on an object
Mopj2 r

- 2nd order differential equation: characteristic part of the equation

G mgpj1 r ()
e (t) - % =0 with: r(t) = € r(t) = keX'; r(t) = k2 ¥

Insert into differential equation:

G Mopj1

G Mopj1
_— ekt = = ) =

2 gkt
kz e =

0 > e (k2 -

Characteristic equation:

G Mopj1 /G Mopj1 GM 1
kZ—T—Oé k]_/z—i T%k— T [k]—g (2135)

- continue with the temporal amount

The volume radius r(t) with the smallest field influence corresponds to the
expansion of the universe at r(t) = r, the extreme value calculation for Vs with the first
derivative of r(t) results:

¢ =Vs5(0) =r(0) =rsin‘(k 0) =r k cos(0) =rk
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G m,,; G Mgp; GM
obj1 obj1
c=r 2> ;=r— r=— r=m 2.134

Comparison: The solution for the field radius according to the Schwarzschild
equation for a non-rotating black hole:

2GM
‘5= (2.173)

Effect of the velocities on the gravitational force:

= The greater the magnitude of V4, the stronger the effect of the gravitational
force Fyraviy With its field between objects.

=>» The greater the magnitude of Vs, the further the fields of an object with its
relativistic field radius r(t) have an effect.

The field radius r describes the spatial range in which photons and other exchange
particles can no longer avoid each other. A field exchange takes place between
them. The field radius r of an object contributes to the volume space in space-time.
The field radius is considered relativistically as r(t). Its magnitude varies sinusoidally
as a function of proper time t.

The angular frequency k is an invariant, non-relativistic reference value and
specifies the cycle time of how often a field can be exchanged per second. The fixed
angular frequency k is the reason for the correlation between an existing gravitational
force and its space-time deformation.

The wavelength A determines the spatial size of the field body in which the fields
oscillate mathematically and periodically. The wavelength A is the quotient of the
maximum velocity Vmax =C and its frequency f. The wavelength is considered
relativistically with the gravitational red and blue shift.

From the perspective of the particle-field on a gravitational field, the surface gravity
behaves like a kt - sinusoidal periodic gravitational field. It is registered as a
gravitational wave, which is modelled in the wave-field. The angular frequency k
represents the repetition of such a wave, while the time t describes the nominal time
at the location of the inertial system. The sine function models the relativistic effects
on an object. If only the maximum value is considered for the gravitational wave,
which is repeated quickly, a source for a gravitational field is registered, from which a
constant gravitational force emanates.
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Mass-time constant and space-time constant relative to the inertial system:

The mass-time and space-time constants are characteristic constants for a 7-
dimensional universe that define the property relationships between the various
quantities (k —angular frequency, M —mass and r —field radius) independently of
space-time mechanical effects. The mass-time constant describes the linear mass
flow during a periodic cycle. In contrast, the space-time constant defines the linear
relativistic increase of the field radius or the volume of space per second during a
cycle. These constants describe not only the properties of the universe, but also all
the objects in it. The constants result exclusively from the ratios of their sizes to each
other. The nominal time t also links space and mass with the help of these constants.

2

m m
G =6,67 10'11Nk—gz © ¢ = 299792458 S

a) Space-time constant

1 : : . : : .
Kuni ~ — A closed spherical universe requires precisely aligned universal
Uni

constants so that a circular frequency kuni is exactly inversely proportional to the
maximum volume radius Ry of the universe.

=C

e = EMuni (G Muni _ (G Muni)® (¢°)
T run’® (G Myp)? (¢2)?

m
Funi Kuni = Fobj Kobj = coOnstant = ¢ = 299792458 5 (2.174)

= The space-time constant is the product of the field radius r and the angular
frequency k of an object.

b) Mass-time constant

Kuni ~ Y During a period T, a mass My, moves through space-time:
Uni
Mimi Ko = My G MUni — G (MUni)3 (02)3 - (02)3
Uni RUNi Uni rUni3 (G MUni)3 (G)z
35 kg
Muni Kuni = Mopj Kobj = constant = 4,0396 10 : (2.175)

= The mass-time constant is the product of the mass M and the angular
frequency k of each object.
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c) Mass-space constant

. 4039610%° % My, 40396 10%° %
- s BN ni _ s
TUni Muni runi 299792458 <
Myni M Kk
2uni _ 20N _ constant = 1,34746 1077 2 (2.176)
T'uni RObj m

= The mass-space constant describes the directly proportional relationship
between the event horizon or field radius of matter, depending on its mass.

The three constants form a closed, scalable triangle that applies to any mass M and
any field radius r and clearly defines the circular frequency k.

The characteristic time of an object toy is therefore the light travel time across its
own field radius r.

lobj

Topj=7=—"
c

|-

Every scaled object has its own characteristic angular frequency k, which is
determined exclusively by its field radius r, and vice versa. This explains why gravity
is strong at close range and weak at a distance. Local high k-values with small field
radii r lead to rapid oscillation, which averages out while the effective attraction
remains intact. For large field radii r and small angular frequencies k, the global slow
oscillation dominates, which modulates the range.

Amount of force of the photon field against space-time:

As the universe expands, a certain inertial force is at work, causing space-time to
expand in a relativistic manner. The counterforce—the force of gravity—*holds” its
mass within its space-time. The photon field in the universe thus exerts a constant
force F on its quantized subspaces to prevent them from escaping its space-time.
During the dynamic expansion of the universe, its relativistic unfolding of force is
taken into account with F(t). This force is represented by the sinusoidal periodicity
according to formula (2.164).

- (t)_GMUnimobj 1 -m _r_k.zL—m-Ck'L
gravity(f) = P osingkt) OO P T singke) T YT " sin(kt)

Using the universal constants summarized above, the following holds:

1 kg 1
F(t) = {Ma Kot} {Robj Koy} T—— S = 40396 1035 209792458 — pgpes—reN
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1
F(t) = 1,211 10" N—— 2.177
® sin(kt) ( )

The amount of inertial force required for a subspace to escape the universe’s
photon field must exceed Fescape > 1,211 10** N. There is no quantized object at rest
that could exceed this force. The universe itself already possesses this amount of
force. It is conceivable that an additional dilative state—e.g., caused by object motion
or plasma states—could introduce additional energy from outside the universe into a
subspace. This could enable an escape. The universe itself does not provide this
energy. Such an external source is conceivable but remains an open question until
Chapter 7.2.

The relativistic force of the photon field at any point in space-time is determined by
the quotient involving the sine function. This stabilizes the inertial dynamics globally.

The amount of 1,211 10 N can be used as a universal reference for the
consistency of particle characteristic calculations. This reference value is determined
by universal constants for space-time and mass-time and scales across all orders of
magnitude, from photons to black holes to the universe.
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2.4 The Photon Model

The derived constants in Chapter 2.2 suggest that the mechanism of the 7-
dimensional theory of relativity is scalable to all matter. Thus, the representation of
sine periodicity from cosmology with its wave behaviour is transferred to quanta in
the microcosm. This chapter explains the photon model, which results exclusively
from the relativistic framework conditions. This model overcomes the idea that
elementary particles are point particles. Instead, they are a contracting and
expanding hollow body oscillation consisting of superimposed harmonics. The
simplest form of these harmonics corresponds to the photon. In addition to the
dimension of time, a photon requires four spatial dimensions to describe its photon
field. This quantised photon field and its harmonic form a subspace U for a 6-
dimensional field vector, which also describes complex structures and networks of
several photons.

Photons are always 4-dimensional subspaces :

A 6-dimensional space has a 5-dimensional surface. It can contain numerous of 4-
dimensional subspaces U in the form of field bodies. The surface of such a 4-
dimensional subspace U is 3-dimensional. A fourth spatial dimension is required to
represent one or more such 4-dimensional rotation paths. The properties of real
photons are attributed to these rotating field bodies.

a) The surface of a 4-dimensional hollow sphere is 3-dimensional. It takes four
dimensions to map three 4-dimensional rotation paths.

b) The surface of a 5-dimensional hollow sphere is 4-dimensional. It takes five
dimensions to map four 4-dimensional rotation paths.

c) The surface of a 6-dimensional hollow sphere is 5-dimensional. It takes six
dimensions to map five 4-dimensional rotation paths.

For a photon, its 4-dimensional subspace within the 6-dimensional field space
implies that

e its quantized angular momentum is equal to that of the universe

e its interaction takes place within the framework of the universe’s
gravitational potential

¢ the direction of its field exchange depends on the periodic structure of the
universe.

Integration of a photon into the field-space:

The first challenge is to integrate an electromagnetic wave that follows a wave
function into a reference system that takes into account the relationships shown in
Figure 1.5. The relevant method is to represent a wave as a mathematically periodic
rotation. With a relativistic rotational motion, the angular momentum L can be
modelled for its relativistic inertial force. The angular momentum L has the unit Js for
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an effect. Within the framework of FSM, the mechanism of angular momentum in the
macrocosm can be transferred to the angular momentum of the microcosm. This is
because the photons must follow the angular momentum of the universe in
accordance with the law of conservation of angular momentum. The original angular
momentum remains the same, regardless of any additional energy. As the angular
momentum of each photon must be maintained relative to the angular momentum of
the universe during its own motion, space-time deforms the field-space at the
location of the field. The greater the intrinsic motion of a photon in the form of a
higher frequency, the more energy the photon must be based on.

Display options:

The following visualisation options for 4-dimensional subspaces U are conceivable.
The appropriate illustration is used for each chapter.

)

Figure 2.8: Possible arrangements of subspaces in the wave-field F4

Now the photon is to be abstracted as an electromagnetic wave into a mathematical
rotation in the wave-field F46. Figure 2.9 realises sine-periodically rotating photons,
which are described according to the results of FSM-GTR.

The relativistic relationship applies to the field propagation velocity vectors V, and
Vs:

C2=V4 42+ V52

Invisible photon Visible photon
ey
Dy — —> Vs
. \ — v,
wave-field I
Fas '
1 - R

. o)

particle-field F.3

De

Figure 2.9: Left: orthogonal to the dimensional plane Dsg an invisible photon
with its rotation mechanism; right: parallel to the dimensional plane Dsg a
rotating visible photon
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Figure 2.9 shows several capabilities of a photon at the same time. The current
inertial state of a wave should be marked as a small blue dot. This always rotates

along its prospective trajectory with the maximum speed Vpmax = C = 299792458 g

The field propagation velocity vectors V4, and Vs in the wave-field F46 change
periodically during its path. With the periodic change of its field propagation
velocities, its space-time behaviour changes dynamically during rotation. This
periodic sequence of its inertial motion in the wave-field F;.¢ shown above will also
transmit its gravitational force starting at the point of contact on the dimensional
plane Dsg in a sinusoidal or wave-like manner into the particle-field Fi3. The
gravitational wave in question is registered.

However, Figure 2.9 shows even more. Depending on whether a photon rotates
orthogonally to the dimensional plane Dsg or not, it can be registered differently.
Photons rotating in the wave-field F;¢ parallel to the dimensional plane Dsg
continuously exchange their photon field with the particle-field Fi-3. In addition to the
short and long wavelengths, these photons also contain frequencies visible to the
eye. These photons are used in experiments to measure the speed of light. Such
photons are part of the registering matter and should be summarised as visible
photons. While the so-called invisible photons rotate in the wave-field Fass
orthogonally to the dimensional plane Dsg, they can only transmit their photon field
into the particle-field Fi.3 under certain conditions and periodically. Such invisible
photons nevertheless exist even without direct registration by an observer and are
assigned to the hidden matter.

Classification of dark matter:

According to FSM, dark matter is a form of hidden matter consisting of invisible,
coupled photons or invisible complex particles. A deviation from the point of contact
in the dimensional plane Dsg reduces the coupling strength of matter with its
interaction fields into the particle-field F;.3. Despite coupling, dark matter may interact
weakly or not at all with visible matter.

Classification of dark energy:

Dark energy consists of a collection of invisible photons that, in their evolution, have
not reached the minimum coupling frequency (Chapter 3.1) required for interaction
with other matter. These cannot (yet) interact with other matter.

Conclusion on matter:

Matter is not ‘substance’ in the conventional sense, but rather a geometric effect of
a relativistic 6-dimensional field-space.
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Quantum principles for photons formulated from the axioms:

1) Photons have fields in the wave-field F4., which oscillate relativistically in space-
time in a contracting and expanding manner, while these are abstracted
macroscopically in the particle-field F;-; as field lines.

2) A field propagation velocity V, in the fourth dimension and the field propagation
velocity Vs in the fifth dimension together form a rotation matrix along the unit

vector eg, which runs parallel to the dimensional plane eg dD4dDs = dA = Dys and
always results in the maximum velocity Vmax = € in @ vacuum with 299792458 g

The relationship applies:
2=V, 2+ V52

3) The results of length contraction and time dilation reach the factor 1 exactly when
the object velocity V3 = 0. Accordingly, the state V,= 0 with Vs = ¢ applies.

4) The object time top; Of a particle depends on its field propagation velocity Vs, which
unfolds in the dimensional plane Dse.

5) The length of an emitted field line can be measured in a velocity diagram for all
dimensions D13 in the particle-field Fi3 using the object time ty,; and its field
propagation velocity Vs.

6) The common point of contact for photons, which mediates visible matter, lies
exactly in the dimensional plane Dsg, Which is spanned between the fifth and sixth
dimension. The common point of contact for hidden particles lies above or below
the dimensional plane Dsg.

Field body point of view:

The local field body is modeled by vector fields and gravitational fields. Under the
condition that the volume radius R is much larger than the field radius r (R >>r), the
vector fields and their scalar feedback determine the field body at the microcosmic
level (Chapter 2.2, Wave Equations, Point 11). The dominant metric component is:

ds? O 2(AZ + 5A?) dy, dxV

Due to the spatially limiting 3-dimensional nature of the particle-field, a single field
body in the patrticle-field Fi.3 can only exist in a maximum of 3 dimensions in all
spatial directions. For each spatial direction D4, D, D3 in the particle-field F;.3, only a
single field vector remains for a 4-dimensional subspace U in the wave-field F4., in
which a field can propagate. This is represented in the wave-field F;¢ as a 1-
dimensional field vector for each of the spatial directions Dy, Ds, Dg. Figure 2.10 uses
a blue arrow to represent one of the three possible 4-dimensional subspaces. This
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shows a 6-dimensional field vector for the case where one dimension in the field Fgs,
e.g. in the fourth dimension, is omitted for three spatial directions of an object in the
particle-field F;.3.

1-dimensional representation for one of 3-dimensional representation for
the three field vectors in the field F4¢ three field vectors in the field Fy.3
D4

wave-field
Fais

Ds

particle-field F;.3

De

Figure 2.10: 4-dimensional representation of a subspace in the wave-field Fa¢

From the perspective of the particle-field F;.3, this representation corresponds to the
wave nature of a photon. Based in Chapter 2.2, Wave Equations, Points 11 and
14, this wave nature is described by the transverse wave.

For this field body, further 1-dimensional field vectors are conceivable for the fifth
and sixth spatial directions in the field F4.6. Table 2.1 is intended to show the 6-
dimensional field vector, which at the same time gives the object its 3-dimensional
wave character. This vector describes initial information about how photons can
rotate geometrically in space and how the field exchange with the particle-field Fi_3
works.

imensions
1 2 3 4 5 6
1 X X X X / /
2 X X X / X /
3 X X X / / X

Table 2.1: The three possible 6-dimensional field vectors for the 3-dimensional
field body view in the particle-field Fi.3

"X" means that a 4-dimensional subspace U is spanned, while "/* means that no
spatial direction is spanned for this dimension.

The six-digit field vector (1) can be labelled with the following indices as the
dimensional plane between particle-field F;.3 and wave-field F4.6: D14/24/34.
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Consideration of the field effect of photons:

Although the field body shown already exists with its 1-dimensional field
component, it can only be measured if this field is periodically emitted into the
particle-field Fi1.3. This works if a vector component of the field body touches the
dimensional plane Dsg, which runs parallel to the particle-field Fi.3, in order to
exchange its field from the wave-field F4.6. Another part of the field vector must run in
the dimensional plane Dgss, which generates a potential in the photon field
asymmetrically parallel to the electric potential. Its maximum amplitude is transmitted
as a static charge at the point of contact in the dimensional plane Dsg into the
particle-field.

This conflict is resolved by giving a field emission a rotating character, as shown in
Figure 2.10 - blue circle. A periodically recurring rotation in the D4s dimensional
plane creates a potential in the photon field, while the dimensional plane Dsg
periodically enables the field exchange between wave-field F4.¢ and particle-field F.s.
The corresponding field vectors in the wave-field F4.6 must be expanded from a 1-
dimensional to a 2-dimensional field component for a possible field exchange, while
one spatial direction from the particle-field in the field F;.3is reduced for this purpose.
The result is a 6-dimensional field vector that runs 2-dimensionally in the dimensional
plane Dss in the wave-field F4s and has a 2-dimensional wave character for each
spatial direction in the particle-field F1.3. Finally, there is a periodically field exchange
for its wave maximum from the wave-field into the particle-field. This field exchange
is referred to as the matter pulse in the course of this paper.

From the perspective of the particle-field F;.3, this representation corresponds to the
momentum nature of a photon. Based on the mathematical principles outlined in
points 12 and 14, this momentum nature is described as a so-called longitudinal
wave.

Table 2.2 shows the changes in the 4-dimensional subspace for each spatial
direction.

imensions
1 2 3 4 5 6
tracks
4 X X / X X /
5 X / X X X /
6 / X X X X /

Table 2.2: The three possible 6-dimensional field vectors for a periodic 2-
dimensional field exchange in the particle-field F;.3
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The six-digit vectors (4), (5), (6) rotate 2-dimensionally parallel to the dimensional
plane Dys.

The geometric propagation of a field's momentum character behaves like an
invisible longitudinal wave in the particle-field, while its field body corresponds to a
visible transverse wave. The field forces mediated via the dimensional plane Dsg are
therefore perceived as a rigid body in the particle-field. The wave-particle duality of
photons and particles in the particle-field F;1.3 can be attributed to their self-interaction
with their own two-dimensional scalar, longitudinal field in the dimensional plane Dsg,
derived from the wave-field F46. The duality is solved using the 7-dimensional field
equations from Point 9 and the wave equations from Point 11 in Chapter 2.2.

Note: Wave-particle duality for visible photons

The visible photons, which are measured via a screen, have the field body
representation of vectors two and three from Table 2.1, because these are already
rotating parallel to the dimensional plane Dsg according to Figure 2.9 on the right.
They can only be contracted by an additional field deformation in the form of a
reduction of the field propagation velocity Vs. The rotation parallel to the dimensional
plane Dsg generates a constant gravitational force for its periodic inertial motion,
which only interacts with its surroundings as a space-time quantum. A charge and
thus an electric field to be mediated is ruled out, as there is no rotational component
in the dimensional plane Dys.

In the double-slit experiment, the momentum behavior of a transmitted photon for
the particle-field is determined by recording a point. The distribution of several of
these points visualizes the sinusoidal periodic inertial motion of the transmitted
photons from the wave-field.
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Force equation of the photon:

The following applies to the maximum field force effect of a 4-dimensional subspace
of the photon field in a sinusoidal-periodic contracted equation:

F(t) = Mopj as(t) = Mop; r(t)

with: r(t) = r sin(kt) ; k = GTm irk=c
F(t) = Mop; Fobj kobjz sin(kt) = Mopj C kobj sin(kt) (2.178)
F(t) - relativistic force
Moy - Object mass
oy - Field radius of the object
konj - Circular frequency of the object
c - Maximum speed Vimax = C
If the term Sin(kD) is used according to formula (2.164), it describes the dynamic

relativistic effect between the photon field and space-time. If the term sin(kt) is
considered according to formula (2.172), the case for the deviation from the optimal
orthogonal shape to the dimensional plane Dsg is captured. The greatest effect of a
force F(t) is achieved when it occurs in the dimensional plane Dsg. In Chapter 2.2, a
deviation angle B was also introduced, which allows for a shift relative to the
dimensional plane Dsg and thus describes a transition between strong and weak
interactions. The maximum effect of a force F(t) is achieved when the field exchange
occurs parallel to the dimensional plane Dse.

Note for cases where the wavelength is greater than the field radius:

To calculate the forces of objects that have a larger wavelength than their field
radius, e.g. the Earth's gravitational field, the formula must be adapted. If an observer
in the vicinity perceives the surface of a solid which increases the distance to its
actual field radius r, the local deformation of space-time and consequently the acting
surface gravity is reduced due to the increased distance. In such cases, the field
radius r from formula (2.178) is replaced by the volume radius R of the object:

R = A
S om
The angular frequency k is scaled accordingly to these ratios, as its torque has a

larger volume radius in such cases. The maximum velocity Vmax = C must also be
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adapted to the cosmic circular velocity of the object. In this way, the surface gravity of
any object whose wavelength is greater than its field radius' can be determined.

Energy equation for the photon:

Energy is defined as the sum of all forces that have occurred over the distance As:
E(As) = [3°F(t,s)ds
= F(t, s) specifies the force F(t) depending on its position in space

At the location of the minimum Lorentz transformation of the universe, a photon
propagates at the maximum speed Vs=c. If a certain path As=c At or ds =c dt
corresponds to the path As =c T travelled by a photon with a period length T, the
following applies: c = kr.

The maximum energy transfer takes place during the phase of maximum elongation
in 2 dimensions in the subspaces in the wave-field F4.¢ on the dimensional plane Dsg.
With regard to the 3-dimensional rotation in the particle-field Fi3, the photons
oscillate with a sine wave. A further factor sin(kt) from the original orientation axis
must be applied for this.

E(As) = [ F(t,s)sin(kt) ds = [ ¢ F(t)sin (kt)dt = [ Moy Fon? kot SIN2(KD) dit

1 .
E(As) = >k Mobi Fobi? Kobi® {[Kobj T — cos(KT) sin(kT)]}

1 :
E(AS) = E Mop; robj2 kobj2 {[kobj T- COS(kT) sm(kT)]} (2.179)
Kobj T - component of the angular momentum
cos(KT) sin(kT) - component of the electromagnetic oscillation

The mean value of all half wave movements of an electromagnetic oscillation

1
provides with: > [Kobj T — cos(KT) sin(kT)] = 1

E= Mop; robjz kobjz with: ¢2 = r2 k2 [E] =J (2180)

E = Moy 2 (2.181)
1

E = Mopj G {Mop;j Kobj} P (2.182)

E= Tobj Mobj kobj C (2183)
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E= j%bj: Fobj Mobj Kobj € = N fop; (2.184)
obj
Formula for Planck's quantum of action h:
h = Aobj Fobj Mobj Kobj = Aobj Mob; € [h] = Js (2.185)
E - Energy Mobj - Object mass
h - Planck's quantum of action fonj - Field radius of the object
G - Gravitational constant Koy - Circular frequency of the object
forj - Object frequency c - Maximum speed

Aobj - Wavelength of the object

The index "Uni" for universe can be exchanged with the parameters of the index
"Obj" for object as long as the universal relationships between the mass M, the field

radius r and the angular frequency k are maintained.

G Muni G Mop;
Muni = Mob; 5 Tuni = Tnl = lopj = T2
GM,,, Gm,,
kUni = r l_{:,m > kObj e C;-I
Uni obj

35 K9
Mobj Kobj = Muni Kuni = constant = 4,0396 10 S

m
Fobj kobj = runi Kuni = constant = 299792458 g

kg

Myni  Mopj
ZUni _ 9 _ constant = 1,34746 1077 —

T'Uni lobj
Aobj F'obj Mobj kobj = Auni funi Muni Kuni = constant = 6,626 1034 Js

_ G Mypj G mgp;

CZ
T'Uni lobj

C= 3\/ G MUni kUni = I'uni kUni 2>cCc= 31/ G mobj kobj = lob; kobj

Here is a specific example:

h c? _h hiop
G {Mqyp; Kobj}t Aobj  CAobj  C*

Mopj =

(2.186)

(2.187)

(2.188)

(2.189)

(2.190)

(2.191)

(2.192)
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m 3 k
h = 6,626 10 Js; ¢ = 299792458 < Mobi Kobj = /% = 4,0396 10> ;g;
m2

G=6,67 101 N—:
kg?

Epho = N fpno = 3,6 10™° J > f = 5,431 10* Hz; A = 552 nm

2
6,626 104 Js - (3\/6,67 10'11Nk%2 '4,0396 1035‘%9)

Mpho = P
6,67 10" Nk%z . 4,0396 1035%9 - 552 nm

Mpho = 4,004 10°3% kg

3610719 a6
Counter sample: mpne = = - 4,004 10~ kg

Findings:

=>» The ratio of the mass M to the size of the angular frequency k is confirmed.
= The oscillation of the photon behaves like the oscillation of the universe.
=> Confirmation: the mass is proportional to its frequency: M ~ f

Angular momentum L,qation Of photons in the wave-field and particle-field:

The mechanism of an oscillating invisible photon, which rotates orthogonally to the
dimensional plane Dsg, is analysed below. In this case, the relativistic state is
represented by the Lorentz factor 1. The radius R is derived from the wavelength A of
the photon in the wave-field dimensions. Not to be confused with the field radius r,
this describes the event horizon of an electromagnetic wave. According to equation
(2.91), the relationship between mass, frequency, and rotational modulation is as
follows

h f,,,cos(kt + B)
CZ

Mpho = cos(kt + B) = Mpno(t) =

It can be seen that only the amplitude of the mass is transferred to the particle-field
F1.3 during the oscillation. The mass transfer consists of the compact components of
the FSM's momentum-energy tensor.
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D,
wave-field
Fas particle-field Fy
Ds
r(a)
Ds
__'\_A+'Y'f£q). ______
r(a)

v
<_A
v(a) L\

no mass liability, due to.:
dM=M-M*(a) =0

Figure 2.11: Dependencies of the radius r(a) and velocity v(a) of the subspace
U on the inertial mass M*(a) over a period T

D, Matter pulse
- situation, due to:
wave-field dM = M — M*(a) = M
F4_6 . o
M*(a) particle-field F; 3
| v(a)
_____________ r(a) dM )
2N I cos(a) M

~n COs(a) M §

r(a) (a I SO . £ S — M -

M E

4 i

Figure 2.12: Course of a rotation
v(a) = c sin(a) r(a) = R sin(a) a =kt k = constant A=21TR
dM =M — M*(a) M*(a) = sin(a) M

The classical approach to angular momentum continues to apply under all

relativistic conditions because there is no force in the universe that could change it
from outside.
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Classical approach: L=mvr (2.193)

The subspace U has a radius r(a), that rotates at a speed v(a) around an axis
through the centre with the inertial mass M*(a). The length relative to the inertial
mass M*(a) must be multiplied by 2 to represent the length for 2r(a). The angle a can
only assumes a maximum of 90° during rotation. For a complete period, the integral
of the outward and return paths must be taken into account. A factor of 2 must be
considered for this. The inertial mass M*(a) is at its maximum at 0° relative to the
object's mass M. M*(a) can be described trigonometrically as M sin(a) and can be
regarded as a periodic deviation from the original object mass. The subspace U
rotates relative to the particle-field with its sinusoidal periodicity orthogonal to the
dimensional plane Dsg. The maximum momentum transfer is achieved during the
phase of maximum elongation of the subspaces. For this purpose, the angular
momentum relative to the particle-field, as defined by the metric, must be added to
an additional factor cos(a) from the original orientation axis.

The approach for angular momentum with a-dependence is ultimately:
dL(a) = 2 -2 M*(a) v(a) r(a) cos(a) da (2.194)

dL(a) = 4foa Mop; R ¢ cos(a) sin®(a) da
dL(a) =4 meyR fOE; %" cos(a) sin®(a) da with: 0 < a < 90°

Y
sin(a)” 1. gp°
L(@) =4 mapR e [_4(1 ) ]2'30

sin(90°)" sin(0°)* |

L(G) =4 mobj Rc [

4 4
A .
Ls_particle-field = Mop; E C with: R= E
1 1 h o
Lg_ particle-field = Mopj Aobj C E = Mop; Aobj kobj F'obj E = E Comparison: (2185) (2195)

Ly _particle-field - @verage angular momentum in the particle-field

h - Planck's quantum of action Fobj - Field radius of the object
Aonj - Wavelength of the object koj - Circular frequency of the object
Mop; - Object mass C - Maximum velocity

- Planck's quantum of action h for the particle-field
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Cross-check the above derivation:

m
With: Apnoton = 552 NM; € = 299792458 = Mpnoton = 4,004 10" kg; Ephoton = 3,6 107° J

Gm h

Gm 1
P9 = 1,0089 10" -

pho

h = 4,004 10 kg - 552 nm - 299792458 g = 6,626 10** Js

1
or: h = 4,004 10 kg - 552 nm - 1,0089 10" . 2,971510% m~6,626 10> Js

Comparison of Planck's quantum of action from the literature: h = 6,626 10°*Js

Planck's constant h describes the proportional effect of a photon on its
surroundings with a fixed linear increase in energy as a function of frequency. The
FSM derives Planck's constant h for the particle-field via the product of the mass M,
the wavelength A and the maximum field propagation velocity c; or alternatively via
the product of the mass M, the angular frequency k, the wavelength A and the field
radius r. Planck's constant h can be regarded as an invariant reference quantity with
h = 6,626 103 Js because there is no external force for the universe and its photon
field that could change its angular momentum.

h
Note: for angular momentum with L = o

The mathematically represented angular momentum of a photon corresponds to a
sinusoidal periodic sequence as contraction and expansion of its 6-dimensional
hollow body.

The location of the matter pulse shown on the right in Figure 2.12 is given by
dM =M - M*(a) =M (2.196)

at the point of contact in the dimensional plane Dss. The mass is transmitted
sinusoidally into the particle-field.

Macroscopic vs. microscopic angular momentum:

Ly particle-field = Lg_ macrocosmic + Lg_ microcosmic, @ fluid transition of dominance

h
L particle-field _photon = V GMr+ E (2.197)

h
Lo_ particle-field _n_fions = VG MP r + /28 ( Y= )i (2.198)
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Relativistic energy increase — space-time effect on accelerated objects:

According to formula (1:11), the relativistic trigonometric relationship applies to an
object without vectorial proper motion in particle-field F1.s:

c2 = (c sin(kt))2 + (c cos(kt))?2 = V42 + V52

sin(kt) = /1- cos(kt)? (2.199)

In the case of a vectorial proper motion V3 in the particle-field F1.3, an object such
as an invisible photon in Figure 2.13 on the right experiences an increased field
propagation velocity V, in the wave-field F4.6, while the field propagation velocity Vs
decreases relativistically.

The motion sequence of the circular rotation shifts into the dimensional plane Dgs,
resulting in an elliptical trajectory. The total rotational path for one period does not
increase. The increasing vectorial component of the rotational path parallel to the
fourth dimension reduces the field propagation speed from Vs=c to Vs<c and
triggers a relativistic time dilation top; relative to the nominal time t. This results in a
longer period duration, until a complete oscillation period with a maximum orbital
velocity of ¢ has been completed. Compared to a less deformed space-time, the
perception of time dilation toy is possible. The resulting time dilation requires
additional energy, which this work performs.

Invisible photon not deformed

with: V3=0; Vs =c¢ \ —> Vs
—_— \/4
D,
wave-field
Fie v Invisible photon
v deformed with:

V5= /02 V3 or:
s

Vs Vs = ¢ sin(kt)

Ds @\ v R

Visible photon with: V3 =V5=c¢ particle-field F;_3

Ds

Figure 2.13: Top left: the invisible photon at rest V3=0, V5 = c; bottom: the
visible photon V3= V5 = c; right: the invisible photon in motion V32> ¢; Vs 2 0

Space-time has the freedom to deform depending on the elliptical rotation path so
that a balance is restored against the space-time mechanical effects (Figure 2.14).
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For a space-time deformation, the gravitational force is thus represented as a

balancing force that requires additional work.

Invisible photon field-
deformed with:

Vs = /cz- Vv3? or:
Vs = ¢ sin(kt) \ >

D,

wave-field

Invisible photon,
spatiotemporal deformation;
t > toy(t); k = constant;

Vs = ¢ sin(kt)

—

_’V4

Fae

Ds

Vs

particle-field F;.3

Figure 2.14: Two possible ways of visualising a space-time deformation with
its field deformation

Derivation variant 1 — (r):

Nominal energy:

Eo=mc2
G m?
EOZ
,

Relativistic energy:

G 2
E(t) = 0
B = r sin(kt)

General: E(t) = m c?

sin(kt)

c
, Special: E(t) = m c2— mc?

GM
with: c2 = —

with: r(t) = r sin(kt)

th: r = 2
witn: r = 2

1
Vs sin(@) ’ See also (2.101)
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Derivation variant 2 — (t):

For an individual object movement, the force equation is used, which describes the
dynamic relativistic field effect between the subspace U and the photon field of the
universe:

1

Fgravity(t) = Movj lobj Kobj? sm_(kt)

E(As) = foAs F(t,s) sin(kt) ds

EAt = [

. Tobj
o € F(t) sin (kt)dt = fo ° jmobj C lobj Kopj” dt

. c t
with: r k = c; topj = 75 t= sin(kf)

T
E(At) = m c2 kObjsin_(kl‘)

For a complete period T, an oscillation with the circular frequency ko is completed.

B =mc sin(kt)

Derivation variant 3 — (A), sees the derivation according to equation (2.92):

Eo=mc2= with: 2T R =A

2mcR
Pure relativistic without periodic perturbation with cos(kt = 0° + 8 = 0°):

A relativistic contraction of its wavelength in the direction of motion produces a blue
shift at the source given by: A sin(a)

h 1 h

C
MO =57 Sin@ oA Ve

(2.92)

Substitute and generalize using (kt) = a provides:

E(t) = E(t) =m c?
® ® sin(kt)
One consequence of this result is that the matter pulse (Figure 2.12, right) is also
slowed down relative to the nominal time t and is thus measured at greater time
intervals.
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For the relativistic consideration of the imulse with a normalized object mass mqp;,
the same extent of the space-time effect applies:

- B c Vy
Special: P(t) = Mgpj Va = Mopj sn(@) (2.104)

General: P(t) = Mop; v
5

—4
sin(kt)

Note: In contrast to an invisible photon, a visible photon does not have a field
propagation velocity V4 and is therefore not capable of additionally deforming a space
segment beyond the Lorentz transformation by a factor of 1 alone.

From the perspective of the inertial system, a so-called gravitational redshift occurs
as soon as an electromagnetic wave moves out of a field-deformed space.

Aobj

Aopi(t) = sin(k)

(gravitational redshift) with a = kt (general) (2.200)
Aoj(t) = Aopj Sin(kt)  (gravitational blue shift)

c
P= Mobj Va =~

4
Mopj ——— =
° sin (kf) Vs

1
Eobj(t) =h fobj = Mop; c2

2.201
sin(kt) sin(kt) (2.201)
Eoni(t) = . for Vs = c; V4 =0
obj()—mobjC sin(a = 90°) orVs=c;,Vg=
Eobi(t) = 2 : for Vs > 0; V., >
obj(t) = Mop; C sin(0 < a < 90°) or Vs Va2 C

A rest mass consists, in total, of several superimposed harmonics in the form of
relativistic fields that are in resonance with one another at the point of field exchange.
An additional kinetic energy exerts a mechanical effect by causing a longer vectorial
path for its relativistic fields in the fourth dimension. Restoring forces following a
periodically recurring interaction can also extend the vectorial path parallel to the
fourth dimension. Within its existing oscillation (kt) at rest, this leads to additional time
dilation and a contraction of its field parallel to the fifth dimension < 1 (see Figure
2.13, right). Although the mass appears heavier, only the relativistic fields are
deformed along their phase. The additional contraction work performed is ultimately
determined by Lorentz invariance for the Relativistic Energy Gain precisely via the
measurable field deformation with a dynamically contracted field propagation velocity
Vs. This expands the classical understanding of Energy-Mass Equivalence.

In the field-space model, energy-mass equivalence holds only if the global Lorentz
factor is 1. In the case of a relativistic energy gain due to global curvature, an
additional gravitational and electric potential is introduced, which extends this
equivalence through its global influence. Taking into account a Relativistic, Global
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Energy Gain, the classical energy-mass equivalence is extended to the so-called
Energy-Space-Time Equivalence.

Results for the photon model and response to the hypothesis:

The FSM-GTR for the 6-dimensional field-space describes the space-time-
mechanical effects for both cosmology and the microcosm. Scaling becomes
possible only when photons propagate parallel to the dimensional plane Dse. It
follows that field propagation is slowed down by field deformation. The speed of light
for photons is thus determined by the field propagation speed Vs. This confirms the
thesis from Chapter 1 that the speed of light does not have a fixed maximum value,
but must be considered relative to the maximum speed Vnmax = €. Furthermore, it
becomes apparent that relativistic oscillations can be excellently described
mathematically using trigonometry. For example, an oscillation ensures a periodically
dynamic barrier as a restoring force to stabilize a system from collapse in extreme
cases. Furthermore, it is possible for the photon field to define a relativistic, cosmic
location for the inertial system. Thus, for any specified physics, a purely geometric
relationship between energy and space-time applies. In this model, this relationship
is also called energy-space-time equivalence.

The geometry of the wave-field allows relativistic effects to be transferred to the
microcosm. The present photon model is a purely relativistic representation of space-
time, whose geometry describes the state of matter. The FSM derives matter as an
emergent product of relativistic fields from the natural space-time geometry.
Depending on their geometric position in the wave-field, this model distinguishes
between visible and invisible photons or matter. It also provides an explanation for
wave-particle duality. The photon model offers an alternative derivation of the
equations of force, energy, and momentum compared to the classical model.

Chapter 3 uses the electron and particle model to confirm the geometric conditions
of the 6-dimensional field-space by providing a general formula for the mass and
frequency of all particles. The theoretical results are then compared with
experimental measurements. Finally, the predictions verify the FSM model.
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Chapter

The Particle model

The particle model builds on the group theory presented in Chapter 2.2. The abstract
theory is further refined and illustrated with diagrams. The relativistic fields, which are
modeled as mathematical rotations, are to be simplified in such a way that precise
guantization can be achieved simply by counting ratios. The global influence on
matter is neglected in this chapter. Consequently, the optimal configuration is always
orthogonal to the dimensional plane Dse.

3.1 Coupling of a fion with a particle sphere

This subchapter describes the transition from the state of a single invisible photon to
a bundle of temporally synchronised photons rotating within a defined space. These
invisible photons take on properties that require an explanation and modelling.

Axiom 13 states that photons only interact electrically with their environment once
they exceed a certain minimum coupling frequency with f > f;;,. Only then does the
invisible photon enter into an electrical interaction with the photon field as a quantum.

Such photons are to be referred to as fions. Fions rotate as electromagnetic
oscillations in the wave-field F;6 with the maximum speed Vnax = C, interact with
other particles and have an integer spin.

The mass of a single fion is also used to find the minimum coupling frequency at
which the photon field can interact with the electron field. In order not to jump ahead,
the concrete result will be presented in a later chapter.

Coupling mechanism of a fion with a sphere S:

A photon as a quantum is initially spread across the entire cosmic space.
It needs a defined spatial area that spatially separates this photon from another
photon. The photon exists in this limited space with a probability of 1. Since a photon
is a rotating 4-dimensional hollow body, it makes sense to refer to the assigned
spatial area as sphere S. Within a 6-dimensional sphere S, the photon is a 4-
dimensional subspace of this sphere S. This means that every invisible photon has
the possibility of coupling into sphere S when it transitions to a fion, figuratively
speaking, of spinning into it. This happens at a much lower orbital velocity than the
maximum velocity Vmax = C. During the settling phase (Figure 3.1), space-time
mechanical settling forces act between the subspace U of the fion with of the sphere
S until the rotation of the sphere S is synchronised each other.
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Points of contact A & B with the particle- Sinusoidal steady-state force
field Fy.
D, 1-3
wave-field
Fas
A
< 4
Ds ..
particle-field F;.3
Ds
] ) i Rotational speed
Rotation direction V. =c
. rot —
clockwise
S
Rotating fion forms a 4-dimensional Sphere S in wave-field F4, a rotating fion is
subspace U absorbed into it with its subspace U and held there

by a favourable energy level

Figure 3.1: Representation of the transient behaviour of a rotating fion with
subspace (U) in a sphere (S)

The oscillating forces generate a space-time deformation through interaction. The
relevant component of the metric (Chapter 2.2, Point 1. Metric) is given by:

ds? D 2(A] + dA}) dya dx”

o AZ — vector field in 7D; geometrically, connects the wave-field with the particle-
field; after compactification to 4D, it behaves as a gauge potential

o 6Af, — possibility of deviation, e.g., due to external disturbance via the particle-
field; compensating forces counteract the disturbance

e dy, dx* — geometric transition between the wave-field and the particle-field

After the settling phase, this fion has rotated completely into a sphere space S. The
fion and the surrounding sphere rotate synchronously with each other. This means
that there are no longer any compensating forces between them. The state is initially
stable. This transition is shown in Figure 3.2.
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Steady state phase running Steady state phase completed

D4

wave-field
F4—6

A

particle-field F3

Ds

D

Figure 3.2: Continuation of the settling behaviour until synchronisation
between the rotation of the fion and the sphere S

Settling behaviour of several fions in a sphere S:

If the fion is present within sphere S at a certain energy level, destabilising
disturbances in the rotation may occur in sphere S after a period T. As the fion
expands to include two additional fions, the energy in sphere S is distributed among
three individual fions. The sphere S grows simultaneously in proportion to the
existing spatial structure for three fions. After the energy has been distributed from
one fion to several fions, the rotation of the fions stabilises again. Stability means
that, during the periodic oscillatory motion of fions, there is a favourable energy for
space-time that does not cause any additional space-time deformation. Scalar
feedback potentials V(¢,) perform this stabilization according to equation (2.96). The
set of three fions gives rise to three 4-dimensional rotational paths between the
dimensional planes Dasu6, Which are projected onto the Di4/4/34 planes in the particle-
field. The three fiones that have been created rotate within sphere S in their
subspaces U on their respective rotational paths, initially

a) without interference,

b) at equal distances from each other, and

c¢) synchronously at the points of contact.
Note:

a) This applies until a certain amount of energy in this bundle causes a renewed
disturbance, leading to a further division of the fions in sphere S.
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b) The distance between their rotational paths is evenly aligned. If the angle is
smaller or larger due to an external disturbance, space-time-mechanical repulsive
compensating forces arise, which restore an even arrangement (marked in green).

c) The temporal synchronisation of the fions at the points of contact in the wave-
field F4.6 results in a uniform polarisation of all rotating fions within sphere S. Uniform
polarisation in the bundle means uniform transmission of fields into the particle-field
F]_-3.

Consequently, periodic interference occurs at the points of contact. Figure 3.3
shows the transient behaviour within the aforementioned bundle of several fions in
sphere S. Because of this forming, all fions have electrical potential in the photon
field. The electron-internal fions that rotate as a bundle and can generate a partial
potential are referred to as electrically active fions.

Point of contact for all rotating active Rolling direction of the active fions
fions
A Positron
Ds
wave-field Sphere S
F4—6
A
Ds B particle-field Fy_5
Sphere S
De Electron
B
Further division of fions, each "with three Interaction forces in sphere S remain active until all
subspaces U in sphere S subspaces have synchronised their rotational orbits

with respect to the particle-field F.3

Figure 3.3: Representation of the settling behaviour of several rotating active
fions in a sphere S in the wave-field F¢

Generation of a charge:

Parallel to the fourth spatial dimension D, the photon field as a whole has an
electric potential in the form of a displacement current. A fionic potential is generated
by its periodic electromagnetic rotational motion in the F4s wave-field, which
possesses a vector in the fourth dimension. The electrostatic separation occurs
through the dimension plane Dsg. This would be comparable to the friction electricity
between a synthetic cloth and a plastic rod, known as the triboelectric effect. The
three active fione, which can transmit their generated potential to the particle-field
Fi.3, three via the dimensional levels Disp4/34, €ach emit a partial charge. The
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magnitude of the charge Q is the result of the compactification from 7D to 4D when
the phenomena are derived from the patrticle-field

With rotation above the dimension plane Dsg, there is a positive potential gradient
which generates finally a positive charge with the active fions, while active fions
rotating below the dimension plane Dsg slide down a negative potential gradient and
generate a negative charge.

A potential difference arises between the active fions, which, once they come within
a certain distance of each other, triggers an exchange of electric fields. This would be
comparable to an electric arc in high-voltage technology. This process is referred to
as the close-range effect. The close-range effect is examined in more detail in the
section on the interaction between charges. The distance between the electrons is
overcome via the exchange fion.

Assignment of a charge to the elementary particles:

In this example, the direction of travel of the active fions is represented by a red
arrow in a clockwise direction. Points A and B show the common intersection point
for all 4-dimensional rotational paths of the active fions within a sphere S. There is a
stable electron below and a positron above the dimension plane Dsg. If this is the
case, then an electron consists of a 5-dimensional periodic hollow body vibration with
three 4-dimensional rotational paths, which are occupied by the active fions.

Passive fions and the exchange fion:

If there are active fions that are formed orthogonally to the dimension plane Dsg,
then fions formed parallel to the dimension plane Dsg should be called passive fions.
Passive fions lose their polarisation with the remaining active fions when these rotate
parallel to instead of orthogonal to the dimension plane Dsg. In this state, they rotate
at the maximum speed Vnmax = ¢ within the sphere S and have an integer spin. Due to
their geometrical formation in the wave-field, passive fions also cannot find a
rotational path to generate a charge. In this state, they take on the properties of dark
matter.

Individual active fions may be able to spontaneously split into a pair of exchange
fions and passive fions while maintaining the law of conservation of energy, and
then recombine back into an active fion.

The reason for this spontaneous pair formation is the close-range effect between
two differently charged particles at a certain proximity, which causes a voltage
breakdown. The total momentum for the exchange fion/passive fion pair is
P =P; + P, =0. The respective exchange fion is released from the bundle of active
fions, which sets their rotational speed to Vmax = € parallel to the dimension plane Dsg.
The angular momentum P; or P, thus obtains an integer spin. Depending on the
potential difference, the exchange fions rotate along the dimension plane Dsg towards
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the neighbouring particle and recombine with the respective passive fion that
remained behind to form a common active fion. During the actual exchange, the
exchange fions rotate parallel to the dimension plane Dsg and have the properties of
visible photons. Due to their parallel formation to the dimension plane Dsg, they have
no potential, rotate at the maximum speed Vnax = € and have an integer spin.

Distinction between fions and gluons :

The term gluon is derived from the English word "glue". In quantum
chromodynamics, gluons have the task of "gluing” quarks together in more complex
particle structures, such as neutrons or protons. Gluons are therefore responsible for
the exchange of interaction forces. This exchange connects two particles with each
other and, during the exchange, leads to the interaction properties of the strong
nuclear force. With their nuclear forces, they overcome the electrical repulsive forces
between protons. Gluons thus hold the atomic nucleus together.

The fion model allows the processes of nuclear forces to be investigated more
precisely than with gluons. Fions perform even more far-reaching tasks that go
beyond the strong or weak nuclear force. When several active fions are combined,
they rotate synchronously with each other as a bundle, forming a periodically
oscillating hollow body structure. Individual active fions generate partial charges
within an elementary particle relative to the particle-field. Beyond the multiple of an
electron fion, the structural integrity of heavier particles begins. These relationships
exceed the definition of the gluon to such an extent that they are replaced by fions
within the framework of this model.
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3.2 The Electron Model

Predicting particle masses requires a scalable multiple of the electron’s properties as
the fundamental particle with the lowest excitation (Chapter 2.2, Point 17).This
makes it all the more important to describe the electron as an fundamental particle
for all further modelling. The electron belongs to the particle group of fermions. All

. . . 1
fermions are assigned a spin of >

According to the FSM model, electrons, positrons and neutrinos are no longer point
particles, as classical physics suggests. Rather, depending on their complexity, they
consist of a hollow body vibration in a 6-dimensional field-space, in which three
active fions rotate on their three 4-dimensional rotational orbits. There is always only
one point of contact for the particle in the dimensional plane Dsg, in which a field from
the wave-field F4¢ can be periodically exchanged into the particle-field F;.3. The fact
that the electrons in the particle-field are registered as point particles can be
attributed to the fact that the formation is orthogonal to the dimension plane Dsg and
its field is only emitted periodically at a point of contact in the particle-field from a
bundle of active fions. The field exchange appears in the particle-field as a rapidly
pulsating point source for its field force.

Formation of equal numbers of electrons and positrons :

Taking energy conservation into account, fions always occur in pairs and have their
formation in the fourth dimension below and above the dimension plane Dss. For
reasons of energy conservation, this means that for every active fion rotating above,
there must also be an active fion below the dimension plane Dsg. The spheres S,
which carry a bundle of active fions below the dimension plane Dsg, are identified
with the known electron, while positrons rotate mirrored above the dimension plane
Dsg with a bundle of active fions. There must therefore be the same number of
positrons for a given number of electrons.

3 electrically active fions in their Field emission in the particle-
subspace U field F135
Ds
wave-field
F4-6
Ds
particle-field F.3
Ds

Figure 3.4: A positron rotates orthogonally to the dimension plane Dsg and
exchanges its field at the point of contact with the particle-field Fi.3



3.2 The Electron Model 165

Figure 3.4 shows a positron consisting of three active fions, each of which projects
a partial electric charge of Q = +% e into the particle-field. A charge Q" or Q depends

on its position relative to the dimension plane Dsg whether it rotates below as an
electron or above as a positron.

Extension of the electron sphere with a fourth and fifth active fion:

In Figure 3.5 the electron is shown below and the positron above, orthogonal to the
dimension plane Dsg. The dimension planes Dss and D.g enable the electron sphere
to provide, in addition to the three already formed active fions, further rotating 4-
dimensional orbits for active fions within sphere S. In this case, a fourth and fifth
active fion are created. For reasons of energy conservation, each of the three active

fions in the electron must transfer a portion of its energy equal to % to a fourth active
fion. Accordingly, each of the four active fions must transfer a portion of its energy
equal to 21—0 to a fifth active fion.

Black dashed line: rotational orbit of the 4th fion POi”F of contact B of
in the plane D,s; the black area forms the the fiones
perihelion relative to point of contact B

Sphere S with a

charge +Q
Point of contact A of
Dy the fions
wave-field
’ — —
Fase 3 /
~ —~
< T L L L
Ds \ - y, oS particle-field
/ ¢ /
S_—- Fis
\ |
De . N
Sphere S with a \
charge - Q Orange dotted line: Rotational orbit of the fifth
fion in the plane Dgg; the orange area forms the
3 fiones for plane Di4/24/34 perihelion with respect to point of contact B

Figure 3.5: Representation of a positively and negatively charged particle in the
wave-field F4¢ with the occupation of a fourth and fifth fion

The fourth and fifth fion partially rotate outside sphere S along elliptical paths,
because sphere S can hold only three 4-dimensional rotational paths that interact
with the particle-field F;.3 in the dimensional planes Di4/24/34. The total charge can still
only consist of three partial charges. The additional active fions contribute by
dividing the total mass not only into thirds, but also into quarters or fifths. The fourth
fion is shown in black and rotates in the dimensional plane Dgs, while the fifth fion is
outlined in orange and rotates in the dimensional plane Dgs. This means that
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individual particles can basically contain up to five active fions if all six spatial
dimensions are included.

The electron is the simplest charged elementary particle and contains all three
partial charges. Depending on the charge fractions rotating in the sphere S in its
subspaces U, their active fions contribute to the total charge registered in the
particle-field Fi.3 with:

e
Q=Nar NeN (3.01)
Q — electrical charge with [Q] =As=C
e — electric charge of the elementary particle electron
e =1,6022 10" C
Nar  — number of active fions along to the rotation planes Di4/24/34

Electron structures with three active fions provide the lowest and most favored
energy states, which is why these are probably the most common in nature. Higher
energy states resulting from modeling the electron with a larger number of active
fions within its sphere S, on the other hand, are likely to be less common in nature.

Side Note: Quark Charge:

Quark types arise from an initial electron structure with varying numbers of active
fions. Quarks never exist as isolated particles. In the FSM, they are part of a boson
composed of a quark and its exchange particle. The exchange fion is created by the
reduction of an active fion in the electron, which carries a partial charge in the
particle-field.

Q=+@3-New) 7 (2.151)

e Q —total load, unit: C; results in a fractional charge

o g— one-third of the base load; unit: C; one-third of the 3D wave-field (SU(3))
symmetry, implicitly

¢ Nga — Number of active fions resulting from conversion into exchange fions or

passive fions, or those that do not generate a potential in the wave-field
relative to the dimensional plane Dsg
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Rotational speed of active fions:

The fiones in the subspaces require a period T > 1 to rotate to the common point of
contact in order to occupy a favourable multiple of the comprehensive frequency.
Otherwise, they would rotate at a maximum speed of ¢ with a possible variance of
V > c. Therefore, the speed must be a multiple smaller than the maximum possible
orbital speed. The smallest possible and fastest recurring period for all fions would be
period 2T, followed by 3T, etc. Assuming that the subspaces allow a maximum
number of contacts per period, only contacts with a maximum period of 2T are
possible. For the combination of several fions, this means that the individual

subspaces U within the sphere S have a maximum orbital velocity of V. = g With

regard to the respective subspace in the wave-field F4¢ and the particle-field Fi.3,
trigonometry yields a resulting velocity of

Vio? = V14?2 + V242 + V342 (3.02)
Vot — resulting rotational velocity of the bundle from

active fions in sphere S
V14/24/34 — speed of active fions along their respective

4-dimensional rotational paths in the dimension planes D14, D24, D3a.
With respect to the respective subspace in the wave-field F4.s and the particle-field

F1.3, the trigonometric calculation provides a resulting rotational speed for an electron
of

(o c (o
Vie? =GP+ G+ G )

VEFTE T 3
Vrot:TC:7C

for periodic contact at location A or B. With four subspaces in sphere S relative to the

particle-field F,.3 this would be th:gc and theoretically Vrot=§c for the fifth
subspace. Since the rotational speed Vo = gc > ¢, the rotation will either occur at

the speed Vo = ?c, or the rotation will only take place in four subspaces. As will be
shown, a dimension reduction factor applies in these cases, which has the task of
continuing to enable the rotation of five partial charges in the 6-dimensional space

Wlth Vro[ = g

Establishing the ground state for the electron:

After a field exchange, a field can only influence the particle-field F1.3 if the velocity
of the emitted field is greater than its intrinsic velocity. The optimal situation would
therefore be a vector rest position of the electron, so that its field in the fifth
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dimension can be emitted at the maximum velocity Vmax = € = Vs. In order to establish
the aforementioned resting state in the wave-field F46, the sphere S also rotates

mechanically at a maximum rotational speed of Vi zg orthogonal to the dimension
plane Dsg. This ensures two independent rotation matrices on the dimension planes
with &5 dD,dDs = dA = Dus and e dD,dDg = dA = D4s, whereby the point of contact
between A and B changes every period T. The fions rotating in sphere S therefore

change direction every period T. On average, the following applies for periods
2T:

c-—c=0 (3.03)

NS
NS

The stationary electron is now modelled between the reference fields Fi.3 and Fy..
A field can then be exchanged with the maximum speed Vpax = C.

The periodic change of the points of contact determines the spin direction of the
particle. With an odd number of fions within the sphere S, this can be either +% or %

The axioms for rotating photons are considered to be fulfilled, since all three fions in
an electron meet at a maximum of two periods T at a point of contact A and B.

Note:

The change in spin direction for an elementary particle with Vrot:g occurs so

quickly that it would be misguided to predict a specific spin state at a specific point in
time on a macroscopic level. However, the phenomena of entanglement apply
(Chapter 2.2, Point 18, Spin-0-Pair Theory).

Angular momentum and spin of the electron :

The angular momentum of particles is also called "spin”. It is determined in units of

Planck’s constant h divided by the maximum angle measure of 211. A photon thus has

. h L .
a maximum angular momentum of Lyax =—. Its spin is an integer for 21. For all

o’
particles, the result of the spin is important, whether it is half-integer or integer. This
determines whether the Pauli principle applies to the particle or whether particles are
allowed to interfere. The Pauli principle will be discussed in more detail in the section
on interaction properties between differently charged particles. In the Standard Model
of particle physics, certain particles are defined as having half-integer spin and are

subject to this Pauli principle.

A single freely rotating fion, such as the exchange fion, rotates outside an electron
sphere at the maximum speed Vmnax = C, wWhile the rotational speed of an active fion

as a partial charge within an electron sphere is limited to a maximum of Vq =§. A

complete periodic rotation of an active fion around its own axis therefore takes twice
as long as that of an exchange fion. This results in an angular momentum for each
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active fion in the electron with Lon :ﬁ. According to the conservation of angular

momentum, the total angular momentum is composed of all individual angular
momenta. This is determined with respect to the particle-field F;.3 using Pythagoras'
theorem. If the angular momentum is determined to be a half number, this also
applies to its spin. The same applies to the integer case.

h 2
2-)

Ln fions2 = 28 ( a neN [L] =Js (3.04)

n

The spin for three fions involved is determined as a half-integer via the resulting
angular momentum:

Lfions? = (R )zfionl + (E )Zfionz + (E )zfi0n3

Lafions=———~h - half-integer
4
Lsfions — angular momentum for three active fions

Index fion1/23 — Stands for the individual active fion

h — Planck's constant

VAIZ+ 12+ 12+ 12

L4fions = 4T h -> integer
VIZ+12+ 12+ 12+ 12 _
Lsfions = e h - half-integer (see note)

Note: Group theory (Chapter 2.2, Point 15) uses examples from geometry to
explain why fermions must always have half-integer spin.

This model makes it possible to predict the half-integer spin of fermions and the
integer spin of bosons.

Temporary incorporation of external fions into the electron sphere:

It is very likely that there is an indefinite amount of free active fions that have
exceeded the minimum coupling frequency but do not have enough energy to
expand into an electron. These fions require interference with other fions in order to
obtain sufficient energy for an electron structure. Such fions could temporarily
transition into an electron sphere with a suitable resonance frequency. When
operating at a suitable resonance frequency, such fions are capable of forming a
temporary bond with an electron sphere.
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The mechanical process could occur as shown in Figure 3.2. Since the electron
seeks the favourable state as an elementary particle with only three active fions
within its bundle, the absorbed external fion does not become part of the bundle and
does not form any further partial charge within it, but is released again after a short
time. The time span of synchronisation with the rest of the fion bundle is not bound to
the period 2T. During this time, the mass of the electron has nevertheless increased
with this additional external fion. It cannot be ruled out that such a fion reception
could not also take place twice at the same time. This property is particularly
important for the structure of particles. In this situation, the electron receives a short-
term integer spin via the resulting angular momentum to the outside, as if it consisted
of four active fions.

Visible and hidden particles:

The visible particles refer to coupling, registering matter that has a common
point of contact for the above-mentioned bundle of fions exactly in the dimension
plane Dsg and thus convey a registering field T-periodically into the particle-field Fi.s.
The synchronous rotation of such a bundle of fions is shown in Figure 3.6 on the left
as a positron.

Hidden particles belong to the group of coupling, hidden matter and are attributed
to fions and bundles of fions as shown in Figure 3.6 on the right. These exhibit a
deviation with a deviation angle B, such that the rotation at the point of contact with
the dimensional plane Dsg is cos(kt + ). They exchange their fields either via a weak
interaction or not at all. Nevertheless, it is important to take their existence into
account, because according to the FSM, more complex particles such as the neutron
do interact with hidden matter. As will be explained in detail in the next chapter, the
hidden particles are the presumed reason for the limitation of the number of neutrons
in an atomic nucleus.

Positron as a visible Points of contact Positron as hidden
particle particles

D4

wave-field
F4-6

particle-field F.3

De

Figure 3.6: Left: Formation of the positron with a common point of contact on
the dimension plane Dsg; right: the points of contact of the positron are not in
the dimension plane Dsg on
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Number of possible 4-dimensional rotational paths:

Taking into account visible and hidden matter, we will now investigate how many
different 4-dimensional rotational orbits the fions can occupy. The common field body
of the sphere S in the wave-field F;6 has a maximum adhesion of two spatial
dimensions for fions with 4-dimensional subspaces. For fions in the field F;.3 there
are at least two spatial dimensions. Table 3.1 provides an overview of all possible
combinations that lead to 4-dimensional rotational orbits.

imensions field Fi3 field Fag

4-dim.

rotational D1 D2 Ds D4 Ds Ds

orbits
1 X X X X / /
2 X X X / X /
3 X X X / / X
4 X X / X X /
5 X / X X X /
6 / X X X X /
7 X X / X / X
8 X / X X / X
9 / X X X / X
10 X X / / X X
11 X / X / X X
12 / X X / X X
13 X I / X X X
14 / X / X X X
15 / / X X X X

Table 3.1: Shows a 6-dimensional field matrix for all possible 4-dimensional
rotation paths in R®
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"X" means the spanning of a 4-dimensional subspace U, while "/" means that no
spatial direction is spanned for this dimension. Blue: the visible matter in the field F;_3
as a transverse wave (1-3) and a longitudinal wave (4-6); Green: uncharged
exchange fions interacting with the field F;.3 and F46; Grey: the hidden particles in the
field Fss.

Theoretically, 15 different 4-dimensional rotational orbits would be available in a 6-
dimensional space with one intersection point at one location. Nine of these are
exchange fions that have their intersection in 2 dimensions in the field Fi.3 and Fas.
Three 4-dimensional rotational orbits are attributable to fions that have a 3-
dimensional intersection with the reference field F;.3, and three further 4-dimensional
rotational orbits are attributable to photons that have a 3-dimensional intersection
with the reference field Fa..

Figure 3.7 shows the result of this investigation, which consists of the different
positions of the rotational orbits with different interactions. Six 4-dimensional
rotational orbits correspond directly to visible particles. Three further inactive
exchange fions can interact with both visible matter and hidden matter. Six further
rotational orbits correspond to hidden particles that exist exclusively in the wave-field
F4.6.

(Visible particles \ (Exchange fions \ /Hidden particles \

with 6 rotational orbits: with 3 rotational orbits: with 6 rotational orbits:
3x3-dim. field bodies in F.3 3x2-dim. exchange fions in 3x3-dim. field bodies in F,¢
3x2-dim. exchange fions in the field F4., which are not 3x2-dim. exchange fions in
the field F4., which are < electrically active therein > the field F4.s, which are
electrically active and interact with visible and electrically active

hidden matter

& L VAN J

Figure 3.7: Distribution of the 15 x 4-dimensional rotational orbits in R®

The 6-dimensional space structure can be used to model numerous of particles,
including those that interact with hidden patrticles.

Interaction between charged particles:

The total charge of an electron consists of three active fions with their respective
partial charges of total:

—3.1
Q=3 5 €

Several charged particles can encounter each other within the energetic influence
of atomic nuclei. In such cases, an electron in the relative proximity of another

particle is able to provide one of its third charges Q =§ as an exchange fion by
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splitting an active fion into an exchange fion/passive fion pair. Due to their unsuitable
position in sphere S, the remaining passive fions continue to rotate at maximum
speed Vmax = € without any potential. The exchange fions are available for exchange

with another particle. An active fion with a partial charge Q :g IS now missing from

the total charge of the particle. The respective exchange fion is released in order to
exchange fields. The exchange fion can migrate with the property of a free fion
outside sphere S along the dimension plane Dsg to the next point of contact with the
neighbouring particle at the maximum speed Vmax = €. During the actual rotation, the
exchange fion cannot emit any fields into the particle-field F;.3 that would be greater
than its own speed due to its rotational speed of Vmax = €. The exchange fion thus
behaves like a visible photon along the path to be traversed. With the absorption of
the exchange fion into the receiving particle at the point of contact, the transition from
free rotation at the maximum speed Vmax = C to feedback to a total charge occurs by

resetting itself to the speed of Vy = g The reset of the exchange fion takes place at a

multiple resonance frequency of the actual particle. The respective exchange fion
and the respective remaining passive fion recombine in the respective electron to
form an active fion again. The matter pulse for the electron with P=M, c is
transferred to the particle-field exactly during this reset.

Since the circular frequency k and the maximum velocity Vyax = ¢ remain invariant
during a field deformation, the parameter for the field propagation velocity Vs in
space-time must decrease in opposition to this reset in order to absorb the
momentum P with a larger field propagation velocity V4. The mediated interaction
fields and masses increase their magnitudes to a multiple factor for the required
resonance frequency between the exchange fion and the electron. A particle such as
the electron obtains its characteristic mass and the strength of its specific interaction
field. This process always takes place during the exchange of interaction fields
between particles and is examined in more detail in Chapter 3.4 with the particle-
exchange fion-particle-coupling.

The Pauli principle of Quantum Mechanics states that two fermions — particles
with half-integer spin — cannot be in the same place at the same time (exclusion
principle). In FSM, this principle is specifically traced back to the dimension-
dependent exclusion conditions for an intersection of several 4-dimensional
subspaces in the field-space. Two fermions with the same spin occupy six 4-
dimensional subspaces at the same intersection point, which results in an overshoot
of the natural geometric limit.

The close-range effect in the FSM model corresponds to Michael Faraday's
definition. Applied to the field-space particle model, it means that space itself can
trigger an interaction with the presence of particles. The fion exchange begins
between charged particles whose fields come close enough to influence each other.
The process could occur, for example, like an electric arc between two charged
spheres in high-voltage technology, which are connected to each other by their
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electric field. In the F4. wave-field, all particles are interconnected by the surrounding
photon field. When particles come within a certain proximity to one another, an
electrical potential equalization occurs, which is registered as an interaction within
the particle-field. Like the surrounding photon field, the exchange field is also
electromagnetic. The triggering of equipotential bonding with the help of an exchange
fion begins with the distance between the particles, which ensures that after the
exchange fion arrives at the receiving patrticle, its active fions are also at the point of
contact in order to interfere with it. In accordance with quantum principles, the

distance between the patrticles is assumed to be a multiple of its wavelength of % Of

particular interest are cases involving more complex particle structures, which require
a much smaller wavelength and a much earlier onset of interaction.

Depending on the electromagnetic wavelength of the exchange fion, which
recombines in the wave-field Fsg, two-dimensional fields are transmitted via the
matter pulse into the particle-field Fi.3, which the observer registers as an electric
field or strong/weak interaction.

Note on the following illustration:

The real rotation of exchange fions takes place parallel to the dimension plane Dsg.
This is difficult to illustrate. For illustrative purposes, the exchange fions are therefore
shown as well orthogonal to the dimension plane Dsg.

Particles with unequal charges attract each other, if

a) their exchange fions rotate in the similar direction and can merge with the
respective recipient particle, and

b) the active fions of both particles rotate in the same direction above and below the
dimension plane Dsg.

Positron e*

D, Spin + 1 Similar rotation of exchange
2 fions

wave-field

Fas
- - particle-field Fy_;

De Electron e~

A

. 1
Spin +5 <
Figure 3.8: The interaction in the case where particles with opposite charges

and the same spin attract each other
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Particles with the same charge repel each other, if

c) the exchange fions rotate differently and thus ignore each other, and

d) the active fions rotate in the same direction with their subspaces in the sphere S.

S Unequal rotation of the exchange fion

D
wave-field
F4-6 O
-— PE—_——

N

A

Ds Positron e* Positron e* S particle-field F1.3

. 1 . 1
+= +=
Ds Spin 2 spin 2

Figure 3.9: The interaction in the case where particles of the same charge and
spin repel each other

The repulsion is caused by the fact that sphere S cannot accommodate any further
three active fions in the same direction of rotation in its existing spatial dimensions.
Otherwise, the particle would have six 4-dimensional rotational paths at one location,
which would require a seventh spatial dimension. In this model, the limited number of
dimensions is the reason for the effect of the Pauli principle.
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Particles with the same charge can ignore each other, if

e) the exchange fions rotate differently and thus ignore each other, and

f) all active fions of the respective other particle rotate in opposite directions at one
location with their subspaces U. Thus, in a sphere S, the condition would be fulfilled
at every location that fewer than six active fions rotate in one direction within an
overlap zone.

Electron e™ Electron e™
D,

1 1

Spin += Spin - =

wave-field PN+ Pin -3
Fas

particle-field F1.3

Figure 3.10: The interaction in the case where particles with the same charge
but different spins ignore each other

As described above, the spin of the electron will assume a spin of 4_—%. When

electrons with different spins occur, they simply pass each other because they do not
exert any attractive or repulsive forces on each other. In such an overlap zone with
oppositely rotating fions in the particle spheres, the Pauli principle is not violated.

Annihilation reaction:

A destruction reaction requires a specific spatial structure between two differently
charged patrticles. The active fions from an electron rotate below and the active fions
from a positron rotate above the dimension plane Dsg so that a fion exchange can
take place. The rotation of their spheres S takes place antiparallel to the dimension
plane Dgs. These two particles come too close to each other and meet at their
respective points of contact in such a way that their fions are exactly or almost in
phase at the respective points of contact, see Figure 3.11 on the left. The contact
between the two particles triggers a direct field exchange of the respective exchange
fions and stops any further movement in the wave-field Fs6. On average, both
particles are at rest relative to each other and no longer require any further
orthogonal shaping to the dimension plane Dsg in order to exchange their fields
beyond the short-range effect. The more precisely the individual active fions face
each other, the more perfectly they synchronise their movements, which cancels out
their respective orthogonal shaping to the dimension plane Dsg. Both particles now
tangent the dimension plane Dsg (take a view at Figure 3.11 on the right).
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wave-field
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Figure 3.11: Pair annihilation reaction of electron and positron

The conservation of angular momentum requires that the final product has the
same angular momentum as the initial product.

In case A, the electron and positron rotate in exactly the same phase. Both reach
the dimension plane Dsg simultaneously and touch each other at one point. As a
result, all fions superimpose to form a large rotating unstable photon, which, due to
the available space, finds itself at this location with too much excess energy. This
leads to a fluctuation, which emits its energy to the environment. Photons with integer
spin are generated, which contain the energy of both particles. Due to their formation
parallel to the dimension plane Dsg these photons are registered as visible photons in
the particle-field Fy.3.

Case B occurs during contact between the particles due to a slight phase shift
between the fions. There is only one common point of contact between all fions on
the dimension plane Dsg. In this case, the sphere S of both particles can remain intact
because no permanent fusion takes place. Although both particles can behave like a
photon with minimal decelerating effect in the entire field-space, additionally they
have lost their charge properties due to their lack of orthogonal formation in the
wave-field F4¢ to the dimension plane Dss. No more charge is generated. This
reaction transforms the electron into a neutrino and the positron into an antineutrino,
which, like photons, travel at the field propagation speed V3 = V5 = ¢ without potential
in the particle-field F1.3 (Figure 3.11 shows case B).
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Matter pulse :

The matter pulse is a mechanism for modelling several processes occurring
simultaneously. It is of particular interest for technical applications. It describes the
process of periodic field exchange during an interaction between the wave-field Fs¢
and the particle-field Fi.3, which takes place in the dimensional plane Dsg. In this
process, the particle-field absorbs this matter pulse in the form of, for example,
electrical pulses. The term ‘matter’ is therefore used to symbolise that an invisible
interaction from the wave-field F,.¢leads to a detectable field force in the particle-field
F1.3. Once separated, fields retain their form. This gives rise to the discrete state of
objects as field-compressed entities. A particle appears as matter, although it is in
fact a two-dimensional hologram.

The ‘pulse’ describes the periodic repetition over time of the transmission of fields
into the particle-field Fi1.3. In the process, the active fions T transition periodically, for
a very brief moment, to an energetically favoured state at intervals equal to a multiple
of their wavelength (A ~ 0); they then separate again and continue to rotate. From the
perspective of the particle-field F;.3, only a point source is detected, from which a 2-
dimensional field emanates like a longitudinal wave. As this matter pulse has a
frequency in the exa-Hz range (Chapter 3.5), the observer perceives the matter
pulse as a constant field source. Modelling of the matter pulse can, for example, be
used for the technical generation of plasma.

In the microcosm, the metric vector component is dominant:
ds2 G_M k 2 dt2 + dx2 + dv2 + dz2 a & dv. dx”
SD[Czr(1+COS(t+B))(C 2 + dx2 + dy? + dz?)] + 2(A; + OA)) dya dx

e dy, dx* —is, in metric terms, the transition between the wave-field and the
particle-field

The wave equations (Chapter 2.2, Point 11) provide the following components,
which describe the matter pulse as a wave with all its degrees of freedom:

The transverse wave (2) remains with: h,, =0 Masse =0

2
c .
Transverse vector wave (6): Ou) Ay - 9, @ A% + 412 m? 2 Aj=0  massive

2
c
Longitudinal vector wave (3): O Aj - 9, @ A% + 412 m2 pe; A2=0 massive

Longitudinal scalar wave (3) ist: O ¢n + M2 ¢ =0 Mass-dependent mode n
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The real potential:
d(x, y¥) = Zﬁ=1 ¢, (x) cos(%) ; depending on the mode (2.87)

leads to the object mass and the effective calibration potential using:

- cos(kt + B) (2.91) Ay o= Q cos(kt + B) 53 5,  (2.69)

n
Moyi(t) = =———
obi(!) 21 ¢ Rop, 4T eg R

Cos(kt = 0) indicates contact in the dimensional plane Dss and, at the same time,
the state of maximum elongation:

nh
21T C Robj

Mopj =

(2.90)  ¢(x) = (2.149)

4mep R

If the periodic maximum elongation at the point of contact in the dimensional plane
Dsg is considered in isolation, then a field emission from the wave-field F4.¢ into the
particle-field F,.3 will appear as a moving body.

The process does not have to originate solely from the wave-field F4¢ into the
particle-field F1.3. Control from the particle-field F1.3 to the field source can also trigger
a feedback pulse that has a disruptive effect on a particle. For example, additional
energy could be supplied from the particle-field F;.3 to a proton with a suitable
coupling frequency, which would have a disruptive effect on its structure.
Alternatively, an object velocity V3 could also have a relativistic disruptive effect on
the rotational orbit of the fions.
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3.3 Configuration of Particle Types

The derivation of the present particle model is the logical consequence of the
relationships established so far for a 6-dimensional field-space. In order to
understand the mass formula for arbitrary particles, it must first be explained how
different particles can be composed and what different particle groupings exist. The
classical model and the Field-Space-Mechanical model with its innovative approach
will be discussed. In addition, the particle structure will be used to investigate the
concrete influence of hidden matter on the atomic nucleus.

Particle types:

In FSM, the term "particle types" encompasses all particles, regardless of their
complexity. The purpose of this classification is to take into account the number of
individual interaction partners with the mechanical processes in the field-space, from
a single fermionic particle structure to a complex compound of baryonic particle
structures. Depending on the complexity, this increases the frequency or mass of the
particle.

These so-called particle types include the individual active fions, the fermions and
the particle group of baryons with half-integer spin, as well as the bosons, the so-
called meson-bosons and the particle group of mesons with integer spin. The particle
types meson-bosons, mesons and baryons occur as particle compounds of
elementary particles of the individual fermions and bosons. Neutrons and protons
belong to the group of baryons, among others.

The individual particle types that occur individually or as particle compounds due to
their particle structures are discussed below. The FSM can determine their
composition.

Fermions:

Fermions include all particles with a spin of % According to the standard model of

Quantum Mechanics for elementary particles, these include the electron and
positron, all known quarks, the muon, tauon and the associated neutrino types with
the electron neutrino, muon neutrino and tau neutrino. The electron was examined in
detail in the previous Chapter 3.2. In the next step, quarks will be considered.

Distinction between quarks in the Standard Model and quarks in FSM:

In the Standard Model of particle physics, quarks are described as a hypothetical
structure that occurs primarily in more complex particle structures such as the proton
and neutron. They are subject to all fundamental interaction forces and do not have a
multiple of an integer elementary charge. There are the following types of quarks: the
u quark, the d quark, the C quark, the B quark, the T quark and the S quark. Their
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energy contributions in more complex particle structures are relatively small
compared to gluons as carriers of binding energy.

In contrast, quarks in the FSM represent structures that occur both in baryons, such
as protons and neutrons, and in bosons. In this model, just as in the Standard Model,
a quark never exists on its own as an elementary particle. In the FSM, a quark is
produced only through the reduction of an electron as part of a boson. Its exchange
fion then takes over the task of interaction. This makes it possible to derive complex
particle structures and thus, for example, to determine the charge state of the quark
within a meson or baryon.

Bosons in classical particle physics and in the FSM:

In the Standard Model of particle physics, bosons are the carriers of the forces of
interaction between particles and, depending on their complexity, can mediate
electric, strong or weak interactions. Due to the conservation of momentum, boson
exchange always takes place with integer spin. In the Standard Model, bosons are
divided into gluons, photons, Z-bosons, W-bosons and H-bosons. It has not yet been
possible to find a significant reason for the difference between fermions, which have
half-integer spin, and bosons, which have integer spin. Furthermore, the graviton with
spin 2 has been postulated as a hypothetical exchange boson for gravitational forces,
but its existence has not yet been proven.

In FSM, bosons are initially regarded as a state consisting of a specific mode of an
electron and its exchange fion. The exchange fion with integer spin is the mediator of
the interaction. It can only recombine with particles that also have an integer total
spin. The receiving boson determines the multiple wavelength to which an exchange
particle must adjust with its structure. This process is the reason why bosons with
integer spins are not subject to the Pauli principle and can interfere with other
particles.

Composite particles such as mesons are also classified as bosons in standard
physics due to their integer spin. In the FSM, however, a distinction is made between
whether the boson occurs as a single particle or as a meson in a composite of single
particles. This distinction is made within the framework of this particle model so that
its particle structure can be reconstructed at the elementary level. As will be shown,
Z-, W- and H-bosons are particle structures consisting of two extended modes of the
electron. The structure of these heavy bosons with mass numbers can also be
reproduced using the particle model of the FSM.

With the help of the required boson structure, an essential component of the mass
formula for any particle is described.
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Distinction between mesons and baryons in the Standard Model and in the
FSM

Mesons:

From the Standard Model, we know that mesons belong to a higher-level particle
group composed of more complex structures of several quarks and antiquarks. Why
this composition of quarks and antiquarks is necessary when the nuclear force
between them is greater than their electric forces is not yet clear. They are
considered unstable and have an integer spin. They are therefore classified as
bosons.

As already indicated above, mesons in the FSM consist of two bosons, which in
turn contain certain quarks and their exchange fions. Two bosons with half-integer or
integer spin always result in a meson with integer spin. In some cases, two bosons
interact with hidden matter, which is shifted and rotated from the dimension plane
Dss. The different charge states can be assigned in its structure. Furthermore,
mesons consisting only of positive or negative bosons are possible. The particle
model of the FSM makes it possible to use the modelled particle structure to highlight
the difference between bosons as individual particles (e.g. photons) and bosons as
composite particles (e.g. mesons).

Baryons:

Similar to mesons, baryons also belong to a higher particle group in the Standard
Model of particle physics. In their S-sphere, baryons consist of a structure of at least
three quarks with different charge states, as well as their exchange particles. It is
assumed that the quarks hold together in the form of a triplet. The proton is
considered the smallest and most stable baryon. With its half-integer spin, the proton
is classified in the fermion particle group.

The particle model of the FSM also highlights the difference between a fermion as a
single particle (e.g. electron) and a fermion as a composite particle (e.g. proton)
through its particle structure. The special feature of the baryon in the FSM is that a
binding neutrino ensures stability in the particle structure consisting of quarks and
exchange fions. A triplet would even disrupt stability. This different particle structure
explains how the different charges of the quarks for protons and neutrons come
about, and why the nuclear force of protons exceeds the repulsion between charges
of the same name. Using the example of baryons (e.g. protons), the influence of
hidden matter in an atom can also be represented concretely as a ratio.
Interpretations of the origin of hidden matter and the reason for the repulsion
between protons and neutrons can also be made.
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Meson-Bosons :

Meson-bosons are the lightest mesons as composite particles that occur in nature
according to the FSM and have the same mass equivalent as the smallest boson as
a single patrticle. In particle structure, these lightest mesons can be distinguished
from bosons as individual particles with identical mass. This type of particle is
therefore referred to as a meson-boson. This is not to be understood as a pleonasm,
but rather to indicate that their particle structures are determined differently.

Configuration of bosons and different types of particles:

Configurations provide qualitative information about how the bosonic properties and
multiples of these bosons are implied in the form of particle types.

The bosonic properties are the prerequisites for interaction with another particle.
The aim of boson configuration (BC) is to produce a total angular momentum for an
exchange fion that has a bosonic integer spin. Certain electron configurations (EC)
are already bosonic, while other cases only become bosonic when they receive
external fions for a short period of time. Once a patrticle is bosonic, it can provide an
exchange fion that transfers the properties of interaction and object mass.

The particle configuration (PC) is based on the multiple exchange of fields for
arbitrarily complex particle structures. This is the mathematical sum of all bosons
minus their necessarily emitted active fions, which are converted by the creation of
exchange fion/passive fion pairs. During a bosonic field exchange, such pair
formations provide the exchange fions in the particle structure, which are structured
with varying degrees of complexity depending on the particle in the 6-dimensional
field-space.

Counting method for active fions, external fions and pair formation from
exchange fions and passive fions:

The electron configuration describes the number of active fions in a sphere S.
Figure 3.5 shows the electron in the mode with three to five active fions.

The boson configuration takes into account the ratio of the electron
configuration in the denominator to the sum of active and external fions in the
numerator. Figure 3.5 could also be used to illustrate the situation in the case of
external fions being received. However, this would not include participation as a
partial charge in the particle sphere S.

The following Figure 3.12 can be used for the field exchange of two bosons with
their respective exchange fions.
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The following generalisation applies to the counting pattern:
Electron configuration — EC
EC = No. of active fions = Ngr NeN (3.05)

Boson configuration — BC

BC = Nar + NerF
a Nar
No. of active fions + No. extern fions
BC = - - (3.06)
No. active fions
Particle configuration — PC
B Nar + NeF — NFIA 3.07
a Nar ( ) )

_ No. of active fions + No. extern fions — No. exchange fion/passive fion-pair

No. active fions

Nar — Number of active fions
Ner — Number of external fions

Nga — Number of exchange fion/passive fion pairs

In the first case, consider the electron that temporarily receives a certain number of
external active fions with its three active fions, which increases the total mass of the
electron. These cases are expressed as follows:

eF1/2/3 — Number of externally absorbed fions
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Case a. — Electron with three active fions
Electron configuration — EC

EC=Nag=3

Boson configuration — BC

1) In the case of an electron with an electron configuration of EC = 3, the bosonic
configuration BC(eF1) = % is created upon receiving an external fion, which only
exists temporarily in the electron. The electron becomes temporarily bosonic.

BC(eF1) = 3 active fions + 1 extern fion B 4
(eF1) = 3 active fions 3

2) In the case of a boson with the boson configuration BC(eF1) :g, the boson

configuration BC(eF2) = g is created upon receiving another external fion.

BC(eE2 3 active fions + 2 extern fions 5
e = = -
( ) 3 active fions 3

For case 1) with four active fions, the total angular momentum of all individual
angular momenta of the fiones acting therein is determined as an integer using
Pythagoras' theorem:

L 4fions? = ( ) fion1 ( ) fion2 T ( ) fion3 ( ) fion4 [L] =

VAIZ+ 12+ 12+ 12
4fions = h
41
This electron has an integer spin for a certain period of time due to the temporary
reception of an external fion and is capable of bosonic interaction. Case 1) is the

smaller structure compared to case 2) and can be assigned with high probability to
occur most frequently in nature.

Case 2) has the following total angular momentum:

h
L51‘|ons - ( ) fion1 + ( ) fion2 ( ) fion3 t ( ) fiona t ( ) fion5

VA2 + 12+ 12+ 12 + 12
Lsfions = 4 h
1)
This modelled electron with two externally absorbed fions must have an integer spin

as a boson in order not to violate the conservation of angular momentum for a
coupling with an integer exchange fion. Since the orbital velocity across all active
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fions is greater than the maximum velocity Vmax = € according to Pythagoras' theorem

with Vrot:§c> ¢, this electron requires a dimension reduction factor. The

dimension reduction factor is explained in the following chapter. The reduction of the
resulting orbital velocity V., to the maximum velocity Vmax = C is noticeable in that

_ , : . . : Vi
measuring instruments will again register an orbital velocity of Vo = - C.

This modelled electron is presumably measured with this angular momentum

V12+ 12+ 12+ 12
h
am

Lafions =

and is thus capable of exchanging like a boson.
Particle configuration — PC — Meson

Particle formation requires at least two such bosons that exchange with each other.
In addition, an active fion is split into an exchange fion/passive fion pair so that one of
the split fions is available as an exchange fion and the other partial fion remains
passive. During its field exchange, the exchange fion/passive fion pair no longer
contributes to the mass of the boson due to its formation in the dimension plane Dsg.
A meson with the following particle configuration is created:

3 active intern fions + 1 extern fion — 1 exchange fion/passives fion-pair

PC =
bosonl 3 active intern fions

3 active intern fions + 1 extern fion — 1 exchange fion/passives fion-pair

PC =
boson2 3 active intern fions

3+1-1 3+1-1 6

+
3 3 3

PCheson =

The terms show that bosons are composed of electron modes. The electron
configuration EC = 3 allows the electron to expand into the elementary particle of the
so-called u/d-quark with an exchange fion in the event of an interaction.

Note: This model can bring about a qualitative distinction between u-quarks and d-
guarks. However, for the coupling frequency and mass determination, they represent
the same harmonic for the total oscillation of a particle on average. Therefore, u and
d quarks are combined as u/d-quarks in the FSM. The fact that this is acceptable for
the FSM model is confirmed by the calculation of various quark excitations with u/d-
quarks.
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Special modes for the u/d quark:

It is conceivable that an externally absorbed fion could leave the electron sphere
during the mutual fion exchange. In this special case, the mass of the external fion
disappears after recombination in the meson. This results in the following particle
configuration for this meson:

3 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair

PC =
boson1 3 active intern fions

3 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair

PChoson2 =

3 active intern fions

3+0-1 3+0-1
PCmeson-boson = 3 + 3

4
3

It can be seen that the special case in which the external fion leaves the electron
sphere during the exchange phase leaves behind a particle configuration for the
meson that is equal to the boson configuration for an electron with a received
external fion. In this model, only the structure of the particle and its charge
distribution can be used to determine whether the configuration corresponds to a
boson as a single particle or a meson as a composite particle. This meson would be
the lightest meson in nature. Due to the lack of distinguishability in the configurations
between whether it is a single particle or a composite particle, this particle is referred
to as a meson-boson in the FSM model.

Further modes for the electron:

The electron can expand internally from three to four or five active fions, which
carry a partial charge accordingly. The electron configuration expands. Figure 3.5
shows the possible composition for the fourth and fifth active fions in a sphere S.
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Case b. — Electron with four active fions
Electron configuration — EC

EC= Nar = 4

Boson configuration — BC

B 4 active fions + 0 extern fion

4
4 active fions ~4

The total angular momentum is an integer according to Pythagoras' theorem:

A R R

L4fions? = (R )zfionl + (R )zfionz + (E )zfi0n3 + (E )zfi0n4 = A

This modelled electron (formerly EC= 3 with three active fions) has four active fions
with the electron configuration EC =4, which results in an integer total spin. It is
already bosonic without the addition of external fions and can immediately interact
with another patrticle.

Particle configuration — PC — Meson

4 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair

PC =
bosonl 4 active intern fions

4 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair

PC =
boson2 4 active intern fions

4+0-1 4+0-1 6

+
4 4 4

PCreson =

The electron configuration EC = 4 allows the modelled electron to expand into the
elementary particle known as the C-quark with an exchange fion in the event of an
interaction.
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Case c. — Electron with five active fions
Electron configuration — EC
EC=Nag=5

Boson configuration — BC

5 active fions + 0 extern fion

5
5 active fions "5

The total angular momentum is half-integer according to Pythagoras' theorem:

h h h
I-5f|0ns - ( ) fion1 + ( ) fion2 ( ) fion3 t ( ) fiona t ( ) fions

VIZ+ 12+ 12+ 12+ 12
Lsfions = 4 h
1L

This modelled electron with electron configuration EC = 5 must also have an integer
spin as a boson in order not to violate the angular momentum conservation law for a
coupling with an integer exchange fion. As in case 2) with the addition of two external

fions, the measuring instruments will again register an orbital velocity of Vi :% c
with the aid of a dimension reduction factor.

This boson is presumably measured with this angular momentum

V1Z+12+12+ 12
Lafions = 4 h
T

and is thus capable of exchanging like a boson.
Particle configuration — PC — Meson

5 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair

PC =
bosonl 5 active intern fions
5 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair
PChoson2 = — -
5 active intern fions
PC 5+0-1 5+0-1 8
= + = -
meson 5 5 5

The electron configuration EC = 5 enables the modelled electron to expand into the
elementary particle known as the B-quark with an exchange fion in the event of an
interaction.
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Case d. — Electron with six active fions

According to this model, bosons with more than five fions cannot exist naturally in
R°. Due to dimensional constraints, only a maximum of five fions rotating
orthogonally to the dimension plane Dsg would be conceivable, which could intersect
simultaneously at a point of contact. However, it is conceivable that a temporarily and
severely limited state could occur in which bosons with six active fions and thus also
exist in seven dimensions.

Electron configuration — EC
EC=Na;=6
Boson configuration - BC

B 6 active fions + 0 extern fion

6
6 active fions "6

The total angular momentum is an integer according to Pythagoras' theorem:

h h h
I-6f|0ns - ( ) fion1 + ( ) fion2 ( ) fion3 t ( ) fiona t ( ) fions + ( ) fion6

VIZ+ 12+ 12+ 12+ 12+ 12

41

6fions —

This boson is probably measured with this angular momentum:

VAIZ+ 12+ 12+ 12
L 4fions = 4 h
1

This modelled electron with the electron configuration EC = 6 has an integer spin
and can interact bosonic.

Particle configuration — PC — Meson

6 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair

PChosont =
bosonl 6 active intern fions

6 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair

PChoson2 =

6 active intern fions

6+0-1 6+0-1 10
PCheson = 6 + 6 :E

The electron configuration EC = 6 allows the modelled electron to expand into the
elementary particle known as the T-quark with an exchange fion in the event of an
interaction.
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Case e. — Electron with higher combinations of active fions

In the following modelled electron, higher combinations of its expansion are
possible. It is conceivable that there are fions that exist with half the wavelength of an
u/d-quark. The limitation on the number of fions present in a sphere S in R°® that
rotate in the same direction must be taken into account. Thus, the maximum
occupancy consists of one active fion with the wavelength corresponding to a fion in
the u/d-quark, plus four additional active fions corresponding to half the wavelength
of an u/d-quark.

Electron configuration — EC
A
EC = N4 = 1 active fion + 4 active fions with —“/d'g“afk -5

Boson configuration - BC

1 active fions + 4 active fions with A, ,..4/2 + 0 extern fions

5
5 active fions "5

The total angular momentum is half-integer according to Pythagoras' theorem:

h h h h
I-5f|0ns - ( ) fion1 + ( ) fion2 ( ) fion3 t ( ) fiona t ( ) fions

VIZ+12+ 12+ 12+ 12
h
am

Lsfions =

This boson is probably measured again with this angular momentum:

VT A7 12
4fions = h
am

Particle configuration — PC — Meson

5 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair

PChoson1 =

5 active intern fions

5 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair
PChoson2 =

5 active intern fions

5+0-1 5+0-1 8
PCheson = 5 + 5 ZE

These modelled electrons are expected to interact strongly with the particle group
of mesons. In the event of an interaction with each other, they correspond to the
elementary particle of the so-called S-quark with an exchange fion.
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Further modes of the S-quark:
Boson configuration - BC
With reception of an external fion:

_ 1 active fions + 4 active fions with 4,.q.a+/2 + 1 extern fions 6

5 active fions 5

The total angular momentum is an integer according to Pythagoras' theorem:

VAZ+ 12+ 12+ 12+ 12 + 12
Lefions =
a1

This boson is presumably measured with this angular momentum:

VAIZ+ 12+ 12+ 12
L afions = 4 h
1

This S quark is bosonic and can also interact with another boson.
Particle configuration — PC — Meson

5 active intern fions + 1 extern fion — 1 exchange fion/passives fion-pair

P =
Coosonn 5 active intern fions
5 active intern fions + 1 extern fion — 1 exchange fion/passives fion-pair
PChoson2 = — ,
5 active intern fions
PC 541-1 5+1-1 10
= + = —_
meson 5 5 5

Hypothetically, the configuration for particle types such as mesons varies
differently. The half-integer values could be due to the reception of half-wave external
active fions, which have a factor of 0,5 instead of 1 in the particle configuration.
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Other possible configurations:
Particle configuration — PC — Meson

5 active intern fions + 0,5 extern fion — 1 exchange fion/passives fion-pair

PChoson1 =
bosonl 5 active intern fions
5 active intern fions + 0 extern fion — 1 exchange fion/passives fion-pair
PChoson2 = — -
5 active intern fions
5+05-1 5+0-1 8,5
PCmeson = + -

5 5 5

Particle configuration — PC — Meson

5 active intern fions + 0 extern fion — 0,5 exchange fion/passives fion-pair

PChoson1 =
bosonl 5 active intern fions
5 active intern fions + 0 extern fion — 0,5 exchange fion/passives fion-pair
PCroson2 = . -
5 active intern fions
5+0-0,5 5+0-05 9
PCreson = + =—

5 5 5

Particle configuration — PC — Meson

5 active intern fions + 1 extern fion — 1 exchange fion/passives fion-pair

P Chosoni=
bosonl 5 active intern fions

5 active intern fions + 0,5 extern fion — 1 exchange fion/passives fion-pair

PC =
boson2 5 active intern fions

5+1-1 5+05-1 9,5
PCreson = 5 + 5 :?
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3.4 Modelling Particle Structures

The next step towards understanding particle structures is to classify them visually in
6-dimensional field-space. The particles presented are selected mesons and baryons
made up of u/d-quarks, which are geometrically different in the field-space and
interact with each other. By modelling particles using the FSM model, the user can
describe which configurations, charges and spins are present.

Possible particle structures of mesons made of u/d-quarks:

A) Mesons made of Q = § e quarks:

To represent a meson consisting of two Q = i§ e quarks, it shall be considered a

positive and a negative charged boson with the boson configuration BC = % . Each
boson consists of a quark and an exchange fion. The positively charged quark
rotates above and the negatively charged quark below, orthogonal to the dimension
plane Dsg. Since there is pair formation with different charges, attractive forces act
AFion
2
from each other. The fions are slightly shifted in their oscillation phase so that they do

not immediately undergo an annihilation reaction. The particle configuration of this
meson consists of the active electron-internal fions and the received external fion

minus the pair of exchange fions and passive fions that arise at the expense of an
+1-1 3+1-1_6
+ =-

3 3 3
sphere, the total charge is reduced as follows: Qg1 = % e; Q2= % e. The spin for the

between the partners. Both quarks have a multiple distance with a wavelength of

active fion: PC =2 . With the missing active fion in the electron

respective u/d-quark is half-integer, with the three remaining fions. The spin of the
meson is determined by the sum of the half-integer spins of the quarks.

Figure 3.12 shows the bosons described and the mechanical process involved in
the exchange of their exchange fions. These are shown in light green. The directions
of rotation are determined by the point of contact between the emitting quark and the
receiving quark. The passive fions remaining in sphere S are marked in dark green
and grey. The rotational speed for an active fion within a charge in sphere S can be

Vrot=§ or, for a released exchange fion outside sphere S, the maximum speed

Vmax = C. The released exchange fion rotates clockwise towards its respective target
particle. These exchange fions contribute to the mass only when they recombine with
the particle at the point of contact and generate restoring forces. During the reduction

of its rotational speed with Vit=C t0 Vit = g the electric, strong and weak
interactions are also mediated into the particle-field F;.3 at the point of contact, which
lies in the dimension plane Dsg. The strength and type of an interaction depend on
the coupling frequency of the exchange fion relative to the nature of the receiving
particle. The coupling frequency must therefore take into account the complexity of

the receiving particle and is correspondingly higher or lower in its coupling frequency.
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This will be considered in the next chapter under the topic of particle-exchange fion-
particle-coupling.

A
> with T r
Positively B1 i: >:
charged boson 1S !
2 : |
Qg1 = 3 € ! r :
D, ——>!
4 ! :
wave-field BCe1 =3 : :
F4-6 : : - .
Spin = 1 ' A2 | particle-field Fy_3
2 \ 1
D5‘ Al i Negatively charged
. boson 2
o Qg2 =- g e
-4
BCpg, = 3
S 1
B2 Spin = >

Figure 3.12: Meson consisting of two Q = g e quarks

[Qg] — charge of a quark in the boson in As

Figure 3.13 shows a schematic representation of this meson. Solid arrows indicate
active fions within the quarks and dashed arrows indicate passive fions. The different
arrow colours are intended to draw attention to the different states of the active fions.
The two light green arrows between the quarks show the fion exchange of the
respective exchange fions provided.

Exchange fions

Positively Negatively charged
charged boson 1 boson 2
2 2

Q=3¢ Qe2=-3€

3 ‘. P .o > 3
4 4
BCe1 =3 BCe2 =3
Spin =+ Spin = *
pin =2 pin =2

Passive fions

Figure 3.13: Schematic representation of a meson consisting of two
Q= g e quarks
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Properties of mesons consisting of two Q = § e quarks:

3+1-1 3+1-1 6
PCreson = 3 + 3 :5
Qmeson_ 3e-3e_
SO DU U U BT
PN =5 o= Por=s = 0r=5"57"

B) Mesons consisting of Q = % e quarks:

The representation of the interaction of a meson consisting of Q = i% e quarks is

hypothetically possible if additional quarks from the set of hidden matter occur in the
wave-field within the range of their short-range interaction, which do not rotate
simultaneously on the dimension plane Dss. Once again, a positive and a negative
charged boson are depicted, which, upon receiving an external fion, assume the

boson configuration BC = %- Under the influence of the short-range interaction, they

exchange bosons. As soon as an exchange takes place, these bosons again consist
of a u/d-quark with their exchange fions. As in the above case, the total charge in

their sphere S is initially Q:ige. Now, these two are attached to another

neighbouring boson of the wave-field F,4.¢ that does not interact with the particle-field
F1.3. A triplet ensures that all three u/d-quarks must now use two active fions to form
the required number of exchange fion/passive fion pairs to ensure stable exchange.
Only one active fion remains in each of the two u/d-quarks for field exchange, which

could represent a single partial charge with Q = i% e with respect to the particle-field

Fi.3. The additional exchange fion touches its contact points at A2/B1 or Al1l/B2,
respectively, and interacts with the u/d-quarks at exactly this point during rotation.

The wavelength for the representation of the fion exchange is % and is shown twice in

orange in a hemispherical shape. The exchange fions rotate counterclockwise
because one quark is to the left and the other quark is to the right of the third quark.
The fion exchange between the quarks mediates attractive forces back into the
particle-field Fi.3 upon absorption between the particles, The spin of the meson

remains integer. The particle configuration for the meson remains at PC = g because

a pair of remaining passive fions together form a virtual exchange fion/passive fion
pair, which is to be evaluated as an active fion in the numerator.



3.4 Modelling Particle Structures 197
1 2 r 1
S : i
wave-field | Positively i
Fae charged ! A with T r
boson 1 B1 ! r 2
Da A < >
1 Al ' |
Qe1=3€ | |
4 | |
BCe1 =3 ! !
D; Spin :% i particle-field Fy.5
i Negatively
charged
Ds boson 2
A2
1
Qg2 =- 3¢
4
S BCpg = 3
L1
Spin = 3

Figure 3.14: Meson, consisting of two Q = % e quarks; yellow: a third quark from

the set of hidden matter

Exchange fions

Positively charged

boson 1
1

Qg1 = 3 e

4

BCpg; = 3

L1
Spln—z

Passive fions

Negatively charged
boson 2

1
Qg2 = 3 €
_ 4

in=1
Spin = 5

Figure 3.15: Diagram of a meson consisting of two Q = % e quarks

Properties of mesons consisting of Q = % e quarks:

PCheson =

Qmeson =+

Spin =

3+1-1+3+1-1_6
3 3 3
L =0
e-3e—
o _1+1_1 1
= or—2 5= or—-2
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C) Mesons consisting of one Q = g e quark and one Q = % e quark:

To represent a meson consisting of a Q :%e quark and a Q :ge quark, two

bosons with the same positive charge, Q = +§ eand Q = +% e, are involved, which are

phase-shifted by 90° relative to each other. Boson 2 is connected to another particle
from the set of hidden matter in the wave-field F4s in such a way that this particle
structure occurs similarly to case B). A fion exchange can occur between contact
points A1/A2 and B1/B2. In this case, this process only begins after contact at point
Al or B1. Only when boson 1 comes into contact with point A1 or B1 does it convert
one of its active fions into an exchange fion/passive fion pair. This exchange fion
rotates clockwise to travel from the starting point A1 to A2 and back. When the
exchange fion recombines at point A1/B1 in the dimension plane Dsg, attractive
forces are transmitted into the particle-field Fi.3. The spin of the meson remains an
integer. The particle configuration for the meson is again given by

3+1-1 3+1-1 6

+ .
3 3 3

PCheson =

The charges are Qg; = +§ e for boson 1 and Qg; = +% e for boson 2. The wavelength

between their points of contact is %.

. 2r .
B1 ¢ »
Positively charged ' Positively
wave-field boson 1 S charged boson 2
F4—6
_2 1
D, Qe1=3€ Qe2=3€
4 B2
BCBl = 5 BCBZ =z
Spin=1 in=
pin =2 Spin =~
Ds AL \‘\\ particle-field Fy.3
Ds

\\ A i
. . 2 with 11/4

Figure 3.16: Meson consisting of one Q = g e quark and one Q = % e quark
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Note: If boson 2 were also charged with Q = +§e and not phase-shifted, both

quarks would repel each other as positive charges. This representation is the only
conceivable particle structure in which two bosons with the same charge exert
attractive forces on each other.

Exchange fions

Positively charged Positively charged

boson 1 boson 2

Qg1 = 2 € Qs2 = % e
" L >

BCg1 = g BCg, = %

Spin = % Spin = %

Passive fions

Figure 3.17: Schematic representation of a meson consisting ofa Q = g e quark

and aQ :%equark

Properties of mesons consisting of a Q = g equarkandaQ = % e quark:

3+1-1 3+1-1 6
PCreson = 3 + 3 = g
2 1 .
Qmeson =+ 3 e+ 3 e = +1 e for positively charged quarks and

2 1
Qmeson = 3 e 3 e = -1 e for negatively charged quarks

Spin = L Ly 1
pin=>-2 -5 =

N[ —
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Possible particle structures of baryons made up of u/d-quarks:

D) Baryons consisting of a chain of two Q = - g e quarks and one Q = % e quark:

Negatively charged } N
boson 1 Positively charged
boson 2
Qe =€
B1—" 7%
: ‘. LY QBZ = % e
4
BCe1 =3 4
Spin =3 o
Negatively charged Spin =3
boson 3
Qes=-3e
B3 — ~ g A. ® [ ]
BCps =+
B3 — 3
o1
Spin = >

Figure 3.18: Binding chain consisting of two Q = - % e quarks and one
Q= % e quark
The resulting chain has a half-integer spin like a baryon. In this case, a quark chain

consisting of negatively-positively-negatively charged quarks has been created. The
positively charged boson 2 has only one u/d-quark with a charge Qg2 = +% e because

it must bind to two negatively charged quarks. It must expose two of its active fions to
form two exchange fion/passive fion pairs. The two passive fions are counted virtually
as one active fion. As soon as the electrical forces begin to act after a field exchange,
the outer quarks will align themselves at 90° to 180° due to repulsive forces between
charges of the same name and continue to tear apart. This chain is unstable and
does not occur in nature.

Properties of a baryon consisting of a chain of two Q = g e quarks and one

Q:%equark:

3+41-1 3+1-1 3+1-1 9
PCbayon =5+~ +* 73 =3

2 1 2 2 1 2
Qbaryon=‘§e+§e‘§e='le or. Qbaryon=56'§e+§e=+1e
cor d 1,13 11138 1111 1111
P = T = 5 5 T =5 5575 757575773
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E) Baryons made up of three Q = g e quarks with a binding neutrino in the
centre:

In the FSM, the stability of a baryon is established by a virtual neutrino. A pictorial
comparison for such a neutrino is shown in Figure 3.11 on the right from the
previous chapter. For the special cases of baryons, it will be referred to as a binding
neutrino. The binding neutrino consists of three exchange fion pairs, which virtually
form three active fions for one neutrino. The Pauli principle prevents the orbiting
elementary particles from approaching the binding neutrino, because otherwise more
4-dimensional subspaces U would be localised at one location than would be
possible in a space R®. A space structure-induced repulsion occurs from the direction
of the binding neutrino, while the strong nuclear forces promote attraction to the
binding neutrino. This results in an energetically favourable distance between the
surrounding elementary particles and the binding neutrino. Assuming that the proton
brings about the energetically favourable state in its structure, it must remain largely
undisturbed. Stability is maximised by an even arrangement and spacing of the
elementary particles relative to each other. Taking this stability into account, the
elementary particles interact preferentially with the binding neutrino. Due to the lack
of orthogonal formation to the dimension plane Dsg, this binding neutrino has no
charge and a relatively low mass. The total spin of all exchange fions in the binding
neutrino cancels out to zero. The additional rotation matrix for the elementary
particles rotating around the binding neutrino runs parallel to the dimension plane Dsg
and is:

€2 dD<dDg = dA = Dsg,

Due to the dynamo effect in the wave-field F,6, @ magnetic moment is generated
via the spinless binding neutrino along the above-mentioned rotation matrix, which
suggests to the observer that a proton consists of only a single particle.

With the emergence of the binding neutrino, two processes occur simultaneously.
All external fions received from the respective bosons are converted into exchange
fions/passive fion pairs. The particle configuration of the baryon is reduced to:

3+1-1 3+1-1 3+1-1
I:)Cbaryon = T (boson1) t T (boson2) t T (boson3)

Subsequently, one u/d-quark-internal active fion converts into an exchange
fion/passive fion pair. The particle configuration is further reduced to the value:

3+1-2 3+1-2 3+1-2

I:)Cbaryon = T (boson1) t T (boson2) t T (boson3)
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Now, each elementary particle is missing a partial charge due to the loss of an
active fion. If the elementary particles consist of u/d-quarks, their respective charges

are initially reduced to: Qgi123 = i% e.
When a baryon decays, the binding neutrino is probably registered as a neutrino.

Positively charged

Positively charged
boson 1 / boson 2
2
Qg2 = 3 e

Qslzée ‘o.. @..’

_4
BCpy = g BCpg2 = 3
Spln - l O Spln = %
2
Binding neutrino Positively charged
boson 3
Qneutrino = 0 )
BC 0 Qe3¢
neutrino = 4 P \
_4
Spin=0 BCes =3
L1
Spin = >

Figure 3.19: Baryon with a binding neutrino without spin in the centre to
promote stability

The spin of the individual boson would suggest an integer spin due to the integer
boson configuration. The two exchange fions emitted with integer spin have left their
two passive fions in the respective boson for the binding neutrino. Virtually, an active

fion with a spin of % could arise again, but this would not contribute to the virtual mass

because a passive fion originates from the external fion. The individual spin of the
bosons remains half-integer. Accordingly, the total spin of three bosons with a spin of

1 : .
> remains half-integer.

Properties of baryons consisting of three Q = g e quarks with binding

neutrinos:
3+41-2 3+1-2 3+1-2 6
PCoayon = —5—+—3—*—3 *0=3
2 2 2
Qbaryon=+§e+§e+§e+0=+28
SR S U DU W O DU BN WO B DU RO O B B
P = Ty T Ty T =y 5 575 757575773
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These particle structures are unlikely to occur in nature with such a one-sided
charge configuration, or if they do, only with a very low probability.

F) Baryon consisting of two Q = ; e quarks,one Q =- % e quark and one binding
neutrino:

Positively charged 4 Negatively charged
boson 1 ° boson 2
¢ 1
QBlzge ° Qez2=-;¢€
‘ )
BCBl:% ®e 6"‘» Bcszzg
in=1 Spin =1
Spin = > pin =2
Binding neutrino O
Positively charged
Qneutrino =0 boson 3
BCreutrino = 0 Qgs = g e
Spin=0
&°° \ BCea = >
Spin = %

Figure 3.20: Baryon consisting of two Q = g e quarks,one Q =- % e quark and a
binding neutrino in the centre of the particle structure

Properties of baryons consisting of two Q = g e quarks, one Q =- % e quark and
a binding neutrino:

3+1-2 3+1-2 3+1-2
+ + +

I:)Cbaryon = 3 3 3

028
3

2 2 1
Qbaryon=+§e+§e'§e+0=+le - Proton

1

1 1 1
2 22772

NIl w

or= =— or=

N[ =

or=-

N[ =

1
+-—+
2

N =

Spin =

NIl w

N[ =
N[ =
NI =
N[ =
NI =
N[ =

Due to its charge, this baryon is the proton. The stability of the proton depends on
how the additional exchange fion of the Q = - % e quark interacts with its environment.

For example, it could interact with a Q = + % e guark together with a neutron (Figure
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3.21). In the atomic nucleus, a proton with its negatively charged boson (2)
specifically seeks out a positively charged boson from the neutron in order to create
a direct connection. Otherwise, the proton would behave like a radical and destabilise
the atomic nucleus. After the strong interaction with a neutron, the proton is
considered saturated to the environment. Meanwhile, the neutron could interact with
other protons or with hidden matter. This will be discussed in more detail in the
section on neutrons. The atomic nucleus is thus an agglomerate of protons and
neutrons held together by their strong nuclear forces. Due to the complexity of the
particle structure and the coupling frequency required for it, the strong nuclear force
is stronger than the electromagnetic force at comparable distances. However, the
electrical interaction with its repulsive forces is exactly as strong as the strong
nuclear force before the protons or neutrons merge. This is explained by the Pauli
principle for the FSM, which prevents more than five 4-dimensional rotational orbits
from encountering each other simultaneously within a sphere S.

The proton has a stabilising effect on the atomic nucleus by merely creating a
binding site for a neutron. A neutron, on the other hand, has two binding sites and
seeks two binding partners. As a single neutron, it decays into a proton, an electron
and an antineutrino without a binding partner.

G) Baryon consisting ofaQ = - % e quark, two Q = % e quarks and a binding

neutrino:
: Positively charged
Negatively charged
boson 1 ‘ boson 2

1
e Qszzge

Qu=-e
BL— "% °
A D
BL~3 3

o1

Binding neutrino O

Positively charged
Qneutrino = 0 boson 3
BCreutrino = 0 Qs = % e
: °
Spin = ¢
pin =0 Ao .
BCes = 3

°
°
‘ Spin =%

Figure 3.21: Baryon consisting of one Q = - g e quark, two Q = % e quarks and a
binding neutrino in the centre of the particle structure
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Properties of baryons consisting of one Q = - 2 e quark, two Q = % e quarks and
a binding neutrino:

3+1-2 3+1-2 3+1-2 6
PCharyon = 3 + 3 + 3 +0:§

2 1
Qbaryon=-56+56+§e+0=0 - Neutron

=--or=c-+--

1 1
+ =+ -
2 2

N =

Spin =

This baryon is apparently the neutron. The neutron has two Q = +% e quarks. The

neutron therefore has two exchange fions that can interact with the environment. One
could interact with the proton, similar to Figure 3.12, which promotes stability in the
atomic nucleus. This leaves one more free exchange fion that can interact with its
environment. If it does not find a partner in the dimension plane Dsg parallel to the
particle-field Fi.3, then there is a probability that an interaction will take place in the
wave-field F4¢ with a particle relative to the dimension plane Dsg. Such a connection
can no longer be directly detected for the particle-field F1.3. In such cases, the atomic
nucleus receives a concrete interaction with hidden matter. This interaction tends to
have a destabilising effect on the atomic nucleus by distributing the resulting field
strength over its atomic nucleus and thus reducing the strong nuclear force in the
atomic nucleus. Above a certain atomic nucleus size, the influence of the hidden
matter exceeds a critical state, after which decay restores an energetically favourable
state with hidden matter.

The process of nuclear fission appears to be a natural limitation for particles,
preventing them from exceeding a certain size.
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Calculation of the influence of hidden matter on the atomic nucleus:

The results of the particle structures presented so far with the charge distribution of
the u/d-quarks for the proton and neutron suggest that the amount of hidden matter
in the atomic nucleus increases with its size. The following calculation serves as
verification.

For two cases, the extent of the influence of hidden matter on the atomic nucleus is
determined specifically. The periodic table of elements (PTE) is the measured
observation from the particle-field Fi3. Furthermore, according to the FSM, it is
known that, under the condition of energy conservation, every atom is created with
an equal number of electrons and positrons. However, the mass data in the PTE
deviates from the aforementioned equilibrium. The mass equivalent of the binding
energy in an interaction with hidden matter could possibly be the reason for the
difference. This will be investigated below. The figures from the PTE should remain
simple factors because ratios are still being presented.

1) Example Zinc:

Atomic weight: 65,3; atomic number: 30; electrons: 30, protons: 30, neutrons: 35
Charge components: neutron with 2 e" and 2 e ; proton with % e"and % e

Distribution of electrons and positrons to neutrons and protons:

Number of positrons in the neutron: NoPN
Number of electrons in the neutron: NoEN
Number of positrons in the proton: NoPP
Number of electrons in the proton: NoEP
Total number of positrons in the atom: NoPT

Total number of electrons in the atom: NoET

Neutron: NoPN = % e’"-35=233¢"
NoEN=2¢"- 35=23,3 €

Proton: NoPP = g e -30=40¢"
NoEP =-e- 30=10€

Electron: 30
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Total NoPT =23,3e"+40e"=63,3¢e"
NoET =23,3e +10e +30e =63,3 e

Deviation from atomic mass:

65,3-63,3=2
Evaluation:

Since, according to the representation in Figure 3.21, the neutron can only
exchange with a negatively charged particle, negatively charged mass equivalents

such as those of a proton or other negatively charged Q:Ee bosons can be

considered for field exchange. Due to the size of the manipulation, the hidden matter
probably consists of the mass equivalent of two protons.

2) Example Uranium:

Atomic weight: 238; atomic number: 92; electrons: 92, protons: 92, neutrons: 146
Charge components: neutron with é e"and é e ; proton with % e"and % e

Distribution of electrons and positrons to neutrons and protons:

Neutron: NoPN =Ze*-146=97,33 "

winN

NOEN = g e-146=9733¢

Proton: NoPP =-¢"-92=12266 "

wlb

NOEP =€ 92 = 30,66 &

Electron: 92

Total NoPT =97,33e" + 122,66 e" =220 "
NOET =97,33e +30,66 e +92e =220 e

Deviation from atomic mass:

238 -220 =18
Evaluation:

As expected, the difference from the atomic mass increases with the size of the
atomic nucleus. Since the neutron interacts with protons, the hidden matter could
consist of the mass equivalent of 18 protons.
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Configuration of fermions, bosons, mesons and baryons:

Table 3.2 lists the configurations available so far for the following chapter. The
terms contain valuable information about the structure of particles, which is why they
are not simply abbreviated but are used for later interpretations of a particle.

(3.08)
. Cor?flguratlons Further possible
Particle type with lowest : .
configuration
energy level
BCeIectron
(extensions of the 4.4, 5.6 5.6
electron) 3'4'5'6 4°'5
1
PCfion g
3
I:)Celectron §
5.6.8.85.9
3’3’5’ 5’5"
PCreson 4 6 8 _ 10 95 .10
3’4’5’ 6 5’5
6
I:)Cbaryon §

Table 3.2: List of configurations for different particles; BC — boson
configuration; PC — particle configuration
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3.5 Particle-exchange Fion-Particle-Coupling

The previous chapter described how particles are arranged in field-space. The spatial
structure described is a prerequisite for integrating the four fundamental forces into
this model. The electromagnetic, strong, and weak interactions, as well as the
gravitational force, are derived from the value of the coupling frequency.

All more complex particles are derived from an extension of the electron with the
simplest electron configuration EC = 3 (Chapter 2.2, Point 17). As an elementary
particle, the electron thus constitutes the simplest charged particle structure in space-
time. An exchange fion is the carrier of the interaction. The exchange of fields during
coupling is registered as an interaction. For recombination into a complex particle,
the exchange fion must reduce its wavelength until a resonance state prevails. To do
this, it tunes itself to a multiple of the electron’s coupling frequency. This factor is
derived in this chapter and leads to the general formula for particles. Using the same
factor for the electron frequency also provides the factor for the mass of any patrticle.

The electron frequency fe:

To determine the electron frequency f., its mass M must be determined. The mass
of the electron M. is known from the relevant technical literature. This measured
value is used as a base constant in the FSM.

Electron frequency [fe] in Hz ; electron mass [Me] in kg
The wavelength A of the electron with mass Mg is:

h
e = Voo (3.09)

m
with: h = 6,626 10°* Js; M = 9,1094 103 kg; ¢ = 299792458 S

6,626 1034 Js

Ae = o —=2,426310"*m
9,1094 10™"kg - 299792458 =
=2 3.10
= (3.10)
299792458 g
fo = = 123,56 Exa Hz = 1,2356 10*° Hz

== 2426310"2 m
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The coupling configuration — CC:

For a field exchange between exchange fions and electrons, it is necessary that the
respective frequencies resonate. For resonance with the electron, the exchange fion
must couple with three active fions simultaneously. Each individual active fion rotates

with Vot = g The coupling factor for each active fion is therefore % The coupling
configuration — CC for an electron is CC :g for three active fions. The exchange
fion thus sets itself to a Afion = %Ae smaller wavelength than for the three active fions

in the electron.

Exchange fion
2
Da With Ajon = = e

wave-field
F4—6

A particle-field F;.3
Ds % s

Ds Electron

Figure 3.22: The electron in the dimension plane Dys is represented by a
wavelength A with a factor of 1; the exchange fion adjusts itself to a multiple of
this wavelength

The above case refers to the ideal resonance state between the electron with its
three active fions and the exchange fion. The multiples of fion frequencies relative to
the stable electron are particularly interesting, because this multiplied field force is
periodically transmitted to the particle-field F;3 via field exchange with its 2-
dimensional field vector from the wave-field Fa..

No. of active fions

CC(EC) = period duration T of fions with reference to ¢

(3.11)

3 active fions

3 _ :
CC(EC=3) = veriod duration 27 > (applies to the elementary particles electrons

and u/d-quarks)
Further modes for the expansion of active fions in the electron sphere:

CC(EC=4) = 4 active fions 4 . y
(EC=4)= period duration 2T~ 2 (C-quarks)

CC(EC=5) = 5 active fions 5 5 )
(FC=5)= period duration 27~ 2 (B-quarks)
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Comment for T-quarks: The electron configuration of EC = 6 indicates that these
quarks need seven dimensions. In the author's opinion, bosons with six or more
active fions should not exist in a 6-dimensional space, taking into account the
maximum speed Vnax = €. Unless there is a short-lived seventh to ninth dimension
that could arise through a specific excitation to a further field-space level. The
expansion of the spatial dimensions can be modelled using Field-Space-Mechanical
Relativity Theory. For the purposes of this paper, let us assume that T-quarks exist
briefly as 7-dimensional particles.

CC(EC=6) = 6 active fions 6 . .
(FC=6)= period duration 27~ 2 (T-quarks)

Comment for S-quarks: The S-quark is similar to a u/d-quark, but with the difference

that these fions have exactly half the wavelength of a fion in the u/d-quark with %Au,d
and additionally rotate orthogonally to each other.

Theoretically, this would allow for two sets of three fions rotating at half the
wavelength of the u/d-quark. The limitation on the coupling factor is four instead of
six active fions, because otherwise six 4-dimensional rotational paths would have to
be considered, which would already require a seventh dimension. This is not possible
without special excitation. It can be observed that particles with S-quarks also exist
without a field-shifting excitation. For its undisturbed resonance frequency, the
maximum number of fions with half the wavelength of the u/d-quark is sought, since
these represent the smaller wavelength at which an exchange fion must couple.
Thus, only four active fions with half wavelength are considered for the numerator for
the lowest resonance frequency. For the denominator, an additional reduction in the

rotation speed to Vo =§ applies to these modes because the wavelengths of the

active fions have decreased relative to a possible exchange fion. The coupling
configuration CC can now be formed with this smallest resonance frequency.

4
CC(EC=5) = 3 Note: Orbital velocity: Vo =

wlo

3 c
CC(EC=3) = > Note: Orbital velocity: V ot = >

CC(EC=5 _4 times 0,5 A active fions of u/d-quark f s " 3.12
(EC=5)= 3T by orbital velocity 1/3 ¢ 3 (S-quarks) (3.12)
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Coupling configuration CC* in the event of a disturbance:

In the event of an external disturbance, the 1:1 coupling of the three active fions,
which exchange their fields on the dimension planes Di4p4/34 With the particle-field
Fi1.3, is disrupted. One example is an object velocity Vs that affects the field
propagation velocity Vs =c. This would result in a deviation in space-time. This
disturbance could therefore have a direct influence on the active fions in the field-
space on the dimension planes Dis/24/34. Within the electron, space-time mechanical
effects parallel to the fourth spatial dimension D, lead to elliptical rotational orbits,
which increase the field propagation speed V4. Such fion frequencies deviate slightly
from undisturbed particles.

Assuming that the external disturbances are minor (Af«f), the previously
undisturbed coupling configuration must form a further multiple of the original
electron frequency in order to find a synchronisation for the exchange fion with the
disturbed electron.

This also applies to more complex particles in the field-space because they can
only be disturbed on the three dimensional planes Di4/24/34 Of the particle-field Fy.s.
Therefore, the undisturbed coupling configuration CC must be raised to the power of
3 for three perturbable fions. The exchange fion achieves a much smaller wavelength
Asion fOr the coupling with a disturbed elementary particle with its disturbed coupling
configuration CC*.

One fion affected = 360° Two fions affected = 360°-720° S Positron
D4
A
wave-field
Three fiones affected
Fas \ =720°-1080°

Ds A particle-field Fy.3

Three
perturbable

D . .
6 rotational orbits

S Electron

Figure 3.23: Exchange fions with much smaller wavelengths in the event of
disturbances

These results in the following disturbed coupling configuration — CC* — for the
elementary particles:

CC*= (CC)? (3.13)
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This ratio of potentiation also applies to quarks with the following coupling
configurations — CC:

An electron with the coupling configuration CC (EC=3) = g provides with

perturbation CC*(EC=3) = (%)3, e.g. for u/d-quarks

e An electron with the coupling configuration CC (EC=4) = % provides with
perturbation CC*(EC=4) = (%)3, e.g. for C-quarks

¢ An electron with the coupling configuration CC (EC=5) = g provides with
perturbation CC*(EC=5) = (2)3, e.g. for B-quarks

¢ An electron with the coupling configuration CC (EC=6) = g provides with
perturbation CC*(EC=6) = (2)3, e.g. for T-quarks.

¢ An electron with the coupling configuration CC (EC=5) = % provides with

perturbation CC*(EC=5) = (%)3'4'5'67‘8 , e.g. for S-quarks

For the S-quark, up to eight powers are conceivable as perturbations. The reason is
that in the special case with 2 x 2 active fions with the wavelength %Au/d these rotate

relative to each other by 2 x 2 for the respective orthogonal orientation within the

sphere of the electron. The boson configuration for the S-quark could take on 6-
2.12 and 14

dimensions in the special case of BC = ———

. As it turns out, the fifth power
occurs most frequently.

Consideration of the boson configuration BC:

The boson configuration BC is taken into account for the disturbed coupling
configuration CC* because, for various cases of fion exchange by means of prior
reception of external fions, the mass number in the numerator increases, which may
contribute to the multiple of the fion frequency. The product of the boson
configuration BC and the perturbed coupling configuration CC* results in the
excitation of a harmonic of the exchange fion with respect to its total oscillation. This
harmonic is represented as frequency f*.

f* = BC CC* f, with [f¥] = Hz (3.14)
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Excitation frequency of a harmonic f* for the electron in the event of a disturbance:
f* _3 §3f-3375f
electron—3(2) e — 9, e

In the event of a disturbance of the u/d-quark, the following frequency applies to its
harmonic f*:

4 3
f*u/d-quark = electron (€F1) :5 (5 P fe=45f

Further quark excitations:

4 4

f*C-quark :Z (E P =8fe

55

f*B-quark = g (E )3 =15,625f,
6 6

f*T-quark = 6 (5 )3 =27 fe
54 5

*s.quark = g (5) = 4,214 f,

6 4.
f*s-quark(eF1) = 5 (5) = 5,057 fe

When compensating for disturbances, a low disturbance frequency with Af << f has
been assumed up to now. Depending on the severity of the disturbance, the
frequency may increase further.

*exchange fion = 4.5 fe = However, the numerical factors of the respective disturbance
frequencies still assume coupling after period 1T, which corresponds to a harmonic
of the total oscillation. Further factors follow for the exchange of fions, which are
capable of doing, so taking into account their rotation on further dimensional planes.

Number of periods T for individual disturbed fions in an electron:

The superposition of all harmonics results in the total vibration for the bosonic
exchange within any particle. It depends on the total number of periods T it takes for
the exchange function to synchronize with the particle. All rotation matrices required
for an exchange are taken into account. The number of rotation matrices is
determined by the state of complexity the particle assumes at rest. On average, a
rest state is then established as soon as all partial movements add up to zero. For
the electron, this is ensured with a double rotation matrix. After a period of 1T in the
dimension plane Dgs, all fions along their 4-dimensional rotational paths have crossed

the point of contact once (ez dD,dDs =dA = Dys). Since the sphere S rotates in
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space using its own rotation matrix (es dD4dD6:ﬁ: D4s), it changes direction

=5C-5C= 0. In a 6-dimensional view, the axis

of rotation in the dimension plane Ds is added (€; dDsdDg = dA = Dsg). Taking into

account all three rotation matrices for all three dimensional planes, the period is
therefore 3T until a full rotation is complete.

every 2T periods. On average, Vot

Depending on how many fions are disturbed on which paths, this can have an effect
on the orthogonal movement in the wave-field F46. All dimension planes Dysjags6 in
the field Fss where a disturbance could have occurred, even if only partially on
average, are taken into account. The more fions are disturbed in the reference field
Fs6, the greater the factor for the period. If the exchange fion couples to two
disturbed electrons, two different periods 2T must coincide with the period T of the
exchange fion. Ultimately, the more periods it takes to achieve synchronization
between the disturbed particle and an exchange fion, the higher the frequency of the
exchange fion must be.

The following cases result in the exchange fion multiplying its harmonic frequency f*
in a bosonic total oscillation with the frequency f**.  [f**] = Hz

a) Two quarks are in field exchange with each other, each with three disturbed
active fions, which rotate with two independent rotation matrices along the
dimension planes Dusus in the 5-dimensional space and each with a period
duration of 2T. This corresponds to 2 x 2T to the fourth power.

*ud-quark(4T) = (4!5)4 fe (3.15)

b) One quark interacts with another quark, each with three disturbed active fions, in
a field exchange that rotates with two independent rotation matrices on the
dimension planes Dgys/46 and a period duration of 2T in the 5-dimensional range.
The neighbouring quark, on the other hand, rotates with three independent
rotation matrices on the dimension planes Dys/46/56 With a period duration of 3T in
the 6-dimensional range. This field exchange corresponds to the factor with the
period duration of 2T+ 3T to the fifth power.

% Wd-quark(BT) = (4,5)5 fe (3.16)

c) For a field exchange between two quarks, each with three disturbed active fions,
these rotate with three independent rotation matrices on the dimension planes
Dussises6 @and a period duration of 3T using the 6-dimensional range. This
corresponds to the factor with the period duration 2 x 3T to the sixth power.

% d.quark(BT) = (4,5)° fe (3.17)
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The lowest energetic excitation state begins using of the 5-dimensional range with
the fourth power. This lowest excitation state is probably the most common among all
particle types in nature.

Dimension family n (with n € N):
f**(nT) = (BC CC*)" f, (3.18)

n stands for the power and at the same time for the characteristic number of T
periods between patrticles that can be traced back to the dimensions used.

Dimension reduction factor \/g&g:

The dimension reduction factor has already been mentioned in various places in
this paper. Without this dimension reduction factor, no correction could be made for
possible spatial structural differences between quarks to obtain a uniform mass
formula. This correction of the orbital velocity affects the entire particle, so that the
factor reduces its mass.

If force transmitters and receivers are affected, e.g. with a particle-exchange-ion-
particle-coupling in the 5-dimensional range, then the maximum propagation velocity
Vmax IS distributed across all five dimensions as follows:

1 1 1 1 1
Vimax =Vp1 +Vp2 + Vp3 +Vpg+Vps=—=Cc+—=-Cc+=Cc+=Cc+=C= 1
max = Vb1 + Vb2 + Vbg + Vs + Vs = ¢ c 5 c 5 c 5 c 50 c (3.19)

In a 5-dimensional space, the factorﬁ applies to the force transmitter in each

spatial direction, depending on the number of dimensions used. The following
therefore applies to the force transmitter and force receiver:

vo [ [ea
D1~ /545 5°

By using the 6-dimensional space, the following applies accordingly:

1 1 1 1 1 1
Vmangc+gc+gc+gc+gc+gc:c

Considering that two 6-dimensional particles with a trigonometrically resulting
velocity of Vi = ? ¢ > ¢ (B-quarks) exchange, the factor for the maximum velocity

Vmax Must be reduced to Viax=C - % c= g c so that its rotational velocity V,,; does not

exceed the maximum velocity Vmax. As the maximum speed Vnax decreases, the
particle mass and the coupling frequency of the affected particle also decrease. The
dimension reduction factor is referred to as "Dimfactor” in the formulas.
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% oo = [ (S 1] (3.20)
electron 3\9 e .
4 3 .,

f*‘ku/d-quark = f*Electron(eF:I-) = [ 5 ( E )3 ] fe (3.21)
frx = ﬂ ﬂ 317§ 3.22
C-quark—[4(2)] e ( )

5 ) 5
**B-quark = [ ( 21" fe Edue to boson in R (3.23)

. 6 6 a1 5 5 ) ;

*1_quark = [g (5) ] 7 fo ;due to boson in R (3.24)
P k= [ (2 )° ] 1 2 due to 2 Ayg im R° (3.25)
S-quark 5'3 e 3 2 u/d .

6 4 . 4 1 ] e

S-quark: no further reduction of the maximum velocity Vyax iS necessary. This has

already been taken into account in the denominator with the velocity Vo = =

Consideration of particle configuration PC:

The total bosonic vibration f** must form the product with the particle configuration
in order to take into account all bosons involved in any particle structure. The
frequency required for resonance between an exchange fion and the particle
increases further by this factor. Various particle configurations PC are already known

from Chapter 3.3:
e the fion: PC :%

e the electron: PC = g

O)

-1, 3-1

e the meson-boson: PC —% (> % =+ T)
e the meson: PC:§ (92_%4,%)
e the baryon: PC-— (eg %+%+%)_

These are the usual types of particles that occur in nature.
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Coupling factor % during the transition of an unbound fion to a bound fion:

The transition of all unbound fions in a complex particle rotating at a speed Viyax =C
to bound active fions rotating at thzg halve’s their rotational speed in order to

adapt. This occurs during the transition from particle 1 as an exchange fion to particle
2. This coupling factor must be taken into account in the calculation, as it reduces the
particle frequency and mass.

Definition of the coupling frequency:

Taking into account the coupling configuration, interference factors, the boson
configuration, the dimension family, the particle configuration, the coupling between a
free exchange fion and a bound exchange fion, and the dimension reduction factor,
this complex factorised frequency of objects is referred to as the coupling
frequency. Therefore, the object frequency fop; automatically corresponds to the
coupling frequency, the nomenclature for this model can be used in the same way.
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Mass and coupling frequency of particles:

The mass and particle frequency can be calculated in generalised form as follows:

1
forj = 5 (BC (CC)* )"+ PC - Dimfactor - e (3.27)
1
Mob; =3 (BC (CC)?)" - PC - Dimfactor - Me (3.28)
within:

fobj — coupling frequency for arbitrary objects
Mobj — mass for arbitrary objects
%for half the speed of an unbound exchange fion to a bound active fion in a
particle-exchange fion-particle-coupling
No. of active fions + No. extern fions

No. active fions
No. of active fions

period duration T of fions with reference to ¢
Power of three for the three possible fions that can be disturbed from the
particle-field

n — nth dimension family

PC — patrticle configuration:

No. of active fions + No. extern fions — No. exchange fion/passive fion-pair

BC — boson configuration:

CC - coupling configuration:

No. active fions
Dimfactor for reducing the maximum velocity Vmax

M is the mass of the electron
fe Is the frequency of the electron

Formulas (3.27) and (3.28) consist of a mathematically consistent equation that
represents the particles as the product of several harmonics. A wave equation and
complex mathematical operators are not necessary. This greatly simplifies the basic
handling from a mathematical point of view.

The individual harmonics provide different information about the structure of a
particle. When combined, these harmonics overlap to form a total vibration. In this
case, the superimposed information is transferred to an information matrix, which
describes complex objects.
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3.6 Calculation of particle masses and coupling
frequencies

The formula for calculating the mass and coupling frequency for the respective
interaction in the field-space is available. These formulas will now be verified in this
chapter by comparing the particle masses determined on the basis of the standard
model of particle physics with the theoretically determined masses of the FSM.

Deviations between calculated and measured values:

The masses predicted by Field-Space-Mechanics are mathematical averages
across all disturbance frequencies, couplings and possible periods. In reality, there
will be slight fluctuations around the mean values given below. There could be many
reasons for this. The exact disturbances, which may be due to the influence of
hidden matter or relativistic effects, could lead to deviations. Each of these mean
values requires a standardised standard deviation that expresses the variance with a
high degree of probability.

Conversion of experimental values:

Experimentally proven measured values are given as multiples of the electron
mass. The auxiliary conversion of a measured factor X with the energy in MeV can
be carried out using a simple rule of three to a factor Y from the multiple of the
electron mass Mg in kg. The proton mass is used for the required ratio, which already
corresponds to a valid measured value with a deviation from the calculated prediction
of <1%. Any deviations are included as consequential errors relative to the
theoretically determined value. The calculated deviations will be approximately +1%
of the measured value.

Mproton = 1836 Me [Me] = kg
Eproton = 938,38 MeV
1836 M,
Mg =———— - X MeV (3.29)
938,38 MeV

Some of the calculated masses were measured experimentally. These are
designated as "experimental” and are listed in the references.
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0. Dimension family: (power 0)
These include the electron, the positron and the neutrino in its most stable form:
Melectron = 1 Me

The values of the formula symbols are substituted into formula (3.28):

Melectron [ ( )3] - Me 1 Me
I\/lu/d -quark = Melectron(eFl) = [ ( )3] - Me 1 Me
Mc-quark = [ ( 21 = Me =1Me
55 .3
Me-quarc = [ (5 "3 Me =1 Me
6 6,3
MT-quark:[g(§)3] gMelee

Ms-quark(€F1) = [ »1°= Me =1Me

5(3

For the Oth dimensional family, all elementary particles are reduced to the mass of
the electron.

1st dimension family: (power 1 — interaction only in the 4-dimensional range)

The 1st dimension family represents the exchange interaction of the mass of a
harmonic from its quark excitation. This includes the quark excitations of the
individual quarks: the u/d-quark, S-quark, C-quark, B-quark, T-quark:

3 3 1 3
I\/Iu/d—quark = [5 (E 3] 5 Me = 3,375 Mg
433
I\/Iu/d—quark = Melectron(eFl) = [g (E )3 ] 5 Me=4,5 Me

4 4 13
MC-quark:[Z(§)3] gMeZSMe

5
Mg quark = [ ( )3] —\/7Me—14 26 M, (R® possible)
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6 6,3 [5 . .
MT.quark = [5 ( 5 )3 347 Me = 22,82 Me (from 7th dimension)
6 4.,3 5 )
Ms.quark = [g (5) ] 5 Me = 5,06 Me (R® possible)

Table 3.3 below summarises the quark excitations derived so far for the first
dimensional family. Since mesons, with their integer spin, are also hypothetically
suitable for representing a bosonic exchange, it may be possible to find further
particle structures. The cases derived so far for the particle configurations of the
mesons from Chapter 3.3 are listed in the "BC" column.

For the C-quark: it would be conceivable that it mainly interferes with the harmonics
of u/d-quarks in the structure of a baryon. In this case, the bosonic exchange would

be characterised by the boson configuration BC(eF1) = %. This boson configuration is
listed here for the sake of completeness.

(3.30)
I Note
QU al'k Qu ark excitation b B(b: Mesons consist of two bosons, each of
(boson, meson-boson, meson) which lacks an active fion.
u/d-quark
(occupying the BC 3y37l LA 4_2,2
lowest [ (2) ] 3 3 3 3
energy level)
i_2+2
4.1 4. 4.6 373 3
- -)3 o - "
C-quark [BC ()] 37232 6_3,3
4 4 4
5 1 /5 5.8 8_4 4
- Z)3 = o — ' = =24 =
B-quark [BC(Z)]\ﬁ 55 5 5 5
6 1 |5 6 .10 10_5,5
- 21\3 2 P R — =24
T-quark [BC(Z)]\ﬁ i =575
.5.86.8.85.9
4.3,4,56,7,811 5'5'5' 5 '5"’ 8_4 4
- =)= -==-+-
S-quark [BC(3) ] 95 . 10 =
5'5

Table 3.3: Possible boson configurations for the quark excitation of the u/d-,
C-, B-, T- and S-quarks

Hypothetically, the variety can be increased as follows: For dimension families O to

3, the boson configuration can only be represented as BC:%. For dimension

families 4 to 6, the boson configurations can be extended with the electron BC = 2—:

the meson BC = % and the baryon BC = % (usually with g ).
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The S-quark can assume different modes. Conceivable would be the boson

configuration for the meson boson in the 5-dimensional case with BC = % or in the

2.12und 14

6-dimensional case with BC = ———

, if it has absorbed an external fion in each
case.

The first dimensional family is particularly important because these individual quark
excitations, which represent a harmonic, stand for the individual subspaces of
complex particles in their spatial structure. Depending on the particle, only the
product of several of these harmonics is needed to find its coupling frequency. The
object mass is derived from the same factor.

4th dimensional family: (power 4 — interaction in the 5-dimensional realm)

The 4th dimension family represents the lowest energy excitation state of an
electron with which it can interact with a partner. The reason for this is that two
disturbed quarks, each with three disturbed active fions, rotate in the 5-dimensional
space with a period of 2T. This results in the fourth power for the exchange fion.
During the field exchange between the unbound and bound states, the exchange fion

returns to the velocity of Vi = g From this dimensional family onwards, the factor %
therefore applies.

The following particle types are modelled. The free fion with particle configuration
PC = % without coupling % the muon as an electron with PC = % the pion as a meson-

boson with PC = g and the meson with PC = g consisting of two muons are calculated
for the 4th dimension family as follows:

4 3 1
Mton = [5 (E )3 ]45 Me = 136,6875 M. - the lowest mass of an exchange fion
14 3,3 ,
Mmuon/e|ectron‘4_ = 5 [5 ( 5 )3] 5 Me = 205,031 Me (206,73 Me eXperImentaD

With a factor of~ 205, the muon is only slightly above the lowest mass of ~137. This
suggests that the muon tends towards instability.
4 _4-2  4-2

For the pion, the particle configuration of a meson-boson with PC = 3 =T+?

applies.

14 3 4
Mpion/meson-boson, 4. = E [g (E )3 ]4 g Me = 273,375 Mg (273,1 M, experimental)



3.6 Calculation of particle masses and coupling frequencies 224

6.

The hypothetical meson with its particle configuration PC = 3

143 ,6
Mmeson,from 2 muons,4. — E 5 (5 )3] 5 Me = 410,0625 Me

The meson from the 4th dimension family has not yet been discovered. As a heavy
meson, it would probably be too unstable. Furthermore, the 4th dimension family with
its linear exchange possibility in the 5-dimensional range is not sufficient to represent
this particle configuration as a baryon.

The composition of the formula symbols for the muon is examined in more detail
below in order to understand its components.

1 4 3 B 3
Mmuon/electron,4. = E [5 (5)3] 5 Me = 205,031 Mg

3 _ No. active fions

- =—————— — Coupling configuration CC for a resonance between an exchange
2  period duration

fion and the three undisturbed active fions. The exchange fion must couple to each
active fion with a coupling factor of% .

( )} — The power with the factor 3 takes into account the three possible active fions
that can be disturbed from the particle-field Fy.3.

4 _ No. of active fions + No. extern fions

- — — Boson configuration BC. For the bosonic exchange,
3 No. active fions

the electron has temporarily absorbed an external fion. During the fion exchange, the
electron exists as a u/d-quark.

[ ]1%- n-th dimension family. Factor 4 stands for the exchange of two disturbed
particles that encounter each other with two rotation matrices in the dimension planes
Dssus. A 4-fold potentiated quark excitation is required for a resonance of an
exchange fion with such a particle structure.

%— Factor stands for half the maximum velocity Vmax = ¢ when an unbound exchange
fion is absorbed into a bound disturbed particle.

3 _ No. of active fions + No. extern fions — No. exchange fion/passive fion-pair

3 Mo acie foms — Particle configuration PC.

In this case, the exchange fion exchanges with the muon particle, which is modelled
as a particle configuration like an electron with three active fions.

Dim factor — 1, due to the use of 5-dimensional space there is no reduction in the
maximum velocity Vmax.

M. — Mass of the electron.
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5th Dimension family: (power of 5 — interaction in the 5- to 6-dimensional range)

The electron with particle configuration PC = g the meson-boson with PC = -, the

N wlh

meson with PC = g = % + %, and the baryon with PC=-= % % %

modelled from the 5th dimensional family:

are

1 4
Melectron,5, 5 5 ( 2 )3] = Me 922 640625 Me

The electron for the 5th dimensional family has not yet been discovered as a single
particle.

- — — 3 —_ o
I\/lmeson boson,5. 2 [3 ( 2 ) ] Me 1230 1875 Me

4 3 6
Mbaryon 5. = [5 (E )3 ]5 5 Me = 1845,28125 Me - Proton / Neutron

1
2
(1836,15 M, experimental)

Composition of the formula for the proton:

The essential difference between the proton and the muon lies in the exchange of
its u/d-quarks with possible spin matrices on the additional dimension plane Dsg and
the particle type of the baryon. The proton consists of three u/d-quarks that exchange
between each other via a binding neutrino.

Most of the relevant known complex particle structures will be composed of the fifth
and, in part, the sixth dimension according to this particle model of the FSM.

Possible quark excitations from the 1st dimension family can be extended with the
Oth dimension family. The effect would be mathematically 1 + 0 = 1. However, in this
way, further intermediate frequencies for quarks can be found for particle masses of
baryons and mesons, which have already been found by the international Particle
Data Group (PDG). This results in a particle diversity that goes far beyond what is
currently known. For the sake of clarity, this paper does not attempt to present all
conceivable combinations. Table 3.4 shows an example of this relationship for the
u/d-quark. Numerous intermediate frequencies also apply to the other quarks, which
are not all listed in this paper.
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Quark excitation Multiple fe Particle type

4 3 311

[5(5) ] 45 u/d-quark poson,1

4,31, 2 u/d-quark poson,1. + particle from 0.
[3(2)3] T32 4,833 dimension family

[3 ( 3 RIt+ 3 5 u/d-quark poson,1. + particle from O.
3\2 32 dimension family

4,391, 4 u/d-quark poson,1. + particle from 0.
[3(2) ] T32 5167 dimension family

4,31, 5 u/d-quark poson,1. + particle from 0.
[3(2) ] T332 533 dimension family

4,311, 6 u/d-quark poson,1. + particle from 0.
[3(2) ] T32 55 dimension family

4,301, 7 u/d-quark poson,1. + particle from 0.
[3(2) ] T3 567 dimension family

4,3.,11, 8 u/d-quark poson,1. + particle from 0.
[3(2) ] T332 583 dimension family

43391, 9 6 u/d-quark poson 1. + particle from 0.
GrT+35 dimension family

4,3 501, 10 u/d-quark poson,1. + particle from 0.
[3(2) ] T3 6,167 dimension family

4,3 \,01, 12 u/d-quark poson 1. + particle from 0.
[3(2) ] T3 6.5 dimension family

Table 3.4: Variations for u/d-quark excitations

With the above quark excitations, several dozen variations of u/d-quark-based
baryons can be calculated.

The S-quark has only been considered for a special case so far. Table 3.5 below
shows all bosonic variants and perturbations for the S-quark.
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Quark excitation Multiple fe Particle type
[2 2y 2,37 S-quark p

= (3 ) oson,1.
[9 ( 4 21 2,84 S-quark p,

= (3 ) oson,1
[§ (2 21 3,79 S-quark

= (3 ) meson-boson,1.
[% ( % )3 ]1 4,0296 S-quark meson
[2 2y 4,267 S-quark

= (3 , meson
[9?5 ( % )3 ]1 4,504 S-quark meson
[? ( g )3 ]1 4,74 S-quark meson
[2 2y 3,16 S-quark p,

= (3 , oson,1.
[2 2yt 3,79 S-quark p,

: (3 , oson,1.
[g ( % )4 ]1 5,0568 S-quark meson-boson, 1.
[8?5 ( % )4 ]1 5,3728 S-quark meson
[2 2y 5,689 S-quark

= (3 , meson
[9'?5 ( ‘5‘ e 6,005 S-quark meson
[15_0 ( g )4]1 6,321 S-quark meson
22y 4,21 S-quark p

= (3 ) oson,1.
[g ( ‘5‘ »1 5,057 S-quark poson, 1.
EHENE 6,74 S-quark

(3 , meson-boson, 1.
[8?5 ( % )5 ]1 7,16 S-quark meson
HENE 7,585 S-quark

: (3 , meson
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Quark excitation Multiple fe Particle type
[% ( % )5 ]1 8,0066 S-quark meson
[15_0 ( % )5 ]1 8,428 S-quark meson
[g ( % )’ 5,6186 S-quark poson, 1.
[g ( % )6 ]1 6,742 S-quark poson,1.
[g ( g )6 ]1 8,99 S-quark meson-boson, 1.
[8?5 ( % )6 ]1 9,55 S-quark meson
(22 10,11 S-quark

= (3 , meson
2 ()1 10,675 S- quark meson
[15_0 ( g )6 ]1 11,237 S-quark meson
[2( 4 )Y 1t 7,49 S-quark

= (3 ) oson,1.
HENE 8,99 S-quark p,

= (3 , oson,1.
[g ( g )7 ]1 11,986 S-quark meson-boson, 1.
[8’?5 ( % )7 ]1 12,73 S-quark meson
[9 ( 4 YT 13,48 S-quark

: (3 , meson
[9?5 ( % Y I 14,234 S-quark meson
[15_0 ( g e 14,98 S-quark meson
[2 (28 9,99 S-quark p,

z (3 ) oson,1.
[g ( % )8 ]1 11,99 S-quark poson,1.
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Quark excitation Multiple fe Particle type
[g ( % )8 ]1 15,98 S‘quark meson-boson, 1.
[8’?5 ( % )8 ]1 16,98 S-quark meson
9 ,4.841

[g ( g ) ] 17,98 S‘quark meson
[% ( % )8 ]1 18,98 S-quark meson

4 19,98 S'quark meson

[ (3)°T

Table 3.5: Variations for S-quark excitations

For a selected S-quark, the Oth dimensionality family should be added below.

These variances would hypothetically also be possible for all other powers ( %)

Quark excitation Multiple fe Particle type
[z (5T 5,0568 S-quark boson.
S-quark poson 1. + particle from 0.
6 , 4 2 :
G +55 5,39 dimension family
[§ ( 4 )5]1 + 2 5,557 S.'quark boson, 1. + particle from 0.
5'3 3-2 dimension family
[9 ( 4 P1+ 4 5,7235 S_-quark boson,1. + particle from 0.
53 3-2 dimension family
S-quark poson 1. + particle from 0.
6, 4 5 :
(3T +55 5,89 dimension family
HE e 6,0568 S-quark poson,1. + particle from 0.
5%3 3.2 dimension family
[§ ( 4 )5]1 + 7 6,2235 S_'quark boson,1. + particle from O.
53 3.2 dimension family
S-quark poson.1. + particle from 0.
6, 4 8 oson,
(3T +55 6,39 dimension family
6.5568 S-quark poson 1. + particle from 0.

(23T +55

dimension family

3,4,6,7,8
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Quark excitation Multiple fe Particle type
6 451 . 10 6.7235 S-quark poson 1. + particle from 0.
5 (5) ] 3.2 ’ dimension family
S-quark peson,1. + particle from 0.
6 4 511 11 oson, 1.
[g G)IT +33 6,89 dimension family
B Ay sq1, 12 7 0568 S-quark peson,1. + particle from 0.
:G) T +33 ’ dimension family
739 S-quark poson 1. + particle from 0.

B4\, 14
GV 33

dimension family

Table 3.6: Selected S-quarks for the 1st dimension family, added to the

proportions of the Oth dimension family

Quark excitation Multiple fe Particle type

4,4

[Z ( 5 )3]1 8 C'quafk boson:1.

6 ,4 311

[Z ( > )] 12 C-quark meson-boson, 1.

4 41, 2 C-quark poson,1. + particle from 0.
[4(2)] T332 8,33 dimension family

4 401 9 C-quark poson,1. + particle from 0.
[4(2)] T332 9.5 dimension family

4 401 12 C-quark poson,1. + particle from 0.
[4(2)] T3 10 dimension family

4 4 a1l
[g ( E ) ] 10,66 C'quark meson-boson, 1.

4 41, 2 C-quark poson,1. + particle from 0.
[3(2)] T3 1 dimension family
[%1 ( g )3]1+ 31_22 12.66 C-quark poson,1. + particle from 0.

dimension family

Table 3.7:

Insight into the variations for C-quark excitations
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Quark excitation Multiple fe Particle type
5,5 5 15,625 \ﬁ =
[g ( > )3]1 . \/% ' 6 B-quark poson,1.
14,264

LN

25 -\/g = 22,822

B-quark meson-boson, 1.

O v

5 2
15,625 - \/% +35
=14,6

B-quark poson,1.. + particle from 0.

dimension family

[§ ( 5 - 5,12 | 16,264 B_—quark boson,1. + particle from O.
52 6 3-2 dimension family
Table 3.8: Insight into the variations for B-quark excitations

Quark excitation

Multiple fe

Particle type

- 2

27 \/é = 22,82

T-quark poson,1.

2 2

45 \/é = 38,03

T'quark meson-boson, 1.

6,61 |5, 2 27 |2+ 2 = T-quark poson,1. + particle from 0.
G753 T8z dimension family
23,153
[§ ( 6 Yt - 5,12 |2482 T_—quark_ boson,1. + particle from O.
62 7 3-2 dimension family
Table 3.9: Insight into the variations for T-quark excitations

Table 3.10 summarises the quark excitations given above for particle masses for
selected particles. For each subspace U, a quark excitation from the first dimensional

family is available.
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mass experim.
Particle U U U U U PC calculated mass Me
Me
Proton- 45 | 45 | 45 | 45 45 6 1 1845 1836
baryon 3 2
cS-meson |5 | 45 | 45 |s50568| 8 6 1 3686 3658
D+ 3 2
cmeson | 45 | 45 | 45 | 45 | 12 ° ! 4921
3 2
CS-meson 6 1
D;_r 4,5 4,5 4,5 5,39 8 3 3 3929 3853
CS-meson 6 1
D’ 4,5 4,5 4,5 6,2235 8 — — 4537 4535
s0 (2317)+ 3 2
CS-meson 6 1
4,5 4,5 45 6,5568 8 — — 4780 4812
Ds1(2460) 3 2
CS-meson 6 1
4,5 4,5 45 6,7235 8 — — 4901 4960
Ds1(2536) 3 2
CS-meson 6 1
D’ 4,5 4,5 4,5 6,89 8 — — 5023 5027
s2 (2573) 3 2
CC-meson 6 1
4,5 4,5 4,5 8,33 8 — — 6072 6060
JIp(1S) 3 2
CS-baryon 6 1
=0 45 | 45 | 45 6,89 8 - — 5023 5046
c 3 2
CS-baryon 6 1
=c (2645) 45 45 45 7,0568 8 3 3 5144 5176
B-meson 6 1
45 45 45 45 25 — — 10252 10329
B+ 3 2
BB-meson 15,625 | 15,625 6 1
4,5 4,5 4,5 5 5 — — 18539 18510
Y(1S) 5 U6 3 2
B§-meson 5 6 1
BS 45 45 45 5,0568 | 25 - & 3 3 10516 10596




3.6 Calculation of particle masses and coupling frequencies 233
mass experim.
Particle U U U U U PC calculated mass Me
Me
CB-meson 15,625 6 1
4.5 4.5 4,5 8 5 - — 10398
- = 3 2
6
CB-meson 15,625 6 1
B. 45 | 45 | 45 | 95 \F - = 12348 12277
- = 3 2
6
BS-baryon 5 6 1
= (5945)0 4.5 4.5 4,5 5557 | 25 5 3 3 11556 11632
BC-baryon | 5 | 45 | 45 g8 |25 ° 1 16637
6 3 2
T-meson 45 | 45 | 45 | 45 |45. [ 6 1 15595
7 3 2
TT-meson 5 5 6 1
4,5 4,5 4,5 27-\[7 27- |3 3 3 47450
BT-baryon 15,625 6 1
45 | 45 | 45 5 |a5- 2 d _ 49433

Table 3.10: Selected particle of the 5th dimensional family

Brief evaluation of Table 3.10 and verification result of the FSM:

It appears that superimposed harmonics of individual quark excitations from the 1st
dimensional family can be used to expand these into complex particles from the 4th
dimensional family onwards. It can be seen that the 5th dimensional family, which
exchanges fields with each other in 5- to 6-dimensional space, is required for the
production of most of the relevant known particles. Up to the third harmonic, all
mesons and baryons consist of u/d-quark excitations. Only with the fourth and fifth
harmonics does the particle take on its specific form. This confirms the statement that
the smallest building blocks for particles consist of u/d-quarks.

There are many combinations that predict further particles. For the sake of clarity,
this paper does not include all conceivable particles. A separate particle map verifies
the results of all particle masses measured experimentally to date and additionally
predicts further particles. This independently confirms the FSM beyond the particle
model.
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6th Dimension family: (power of 6 — interaction completely 6-dimensional)

The tauon electron with the particle configuration PC :g, the meson-boson with

PC =3 the meson PC=2="21+2" and the baryon with PC=3=22+22,22
are modelled from the 6th dimension family:

Note: Please note the dimension reduction factor of Dimfactorzg for the 6-
dimensional space!

1 4 3 53 .
Mtauon/e|ectr0n‘6_ = E [ 5 ( E )3 ]6 8 5 Me = 3459,9 Me (3476,6 Me eXperImentaD
M 1.2 33654M—4613203125M
meson-boson,6. — 2 [ 3 ( 2 ) ] 6 3 e ’ e
143 .56
Mmeson/baryon,6. = E [5 (E )3 ] 8 5 Me = 6919,804688 M

Gauge bosons :

The Z- and W-bosons are so-called gauge bosons. In the Standard Model, they are
responsible for the weak interaction. The Z-boson is electrically neutral, while the W-
boson can assume charge states of W* and W". Both bosons have a spin of 1. The
H-boson, or Higgs particle, is electrically neutral and has a spin of 0. Its interaction is
weak, but the H-boson is the heaviest boson ever found.

In the particle model of the FSM, the W-, Z- and H-bosons are special products of
the coupling of a muon with mass Mmuon/electron,4. from the 4th dimension family and an
electron with mass Megiectron 5. from the 5th dimension family. The conglomerate of two
5- to 6-dimensional electrons in a sphere S requires the use of the 6-dimensional
domain for their fion exchange. They can couple with each other as a boson pair
through a fion exchange. For this purpose, the dimension reduction factor of

Dimfactor = g is necessary for the reference of maximum speed c. Both electrons are
based on u/d-quarks, which, in addition to their active fions, share a number of S-

guarks with the wavelength % so that the particle configuration increases from

PC :g to PC :% for the W-boson, PC = 44;5 for the Z-boson and PC :g for the H-

boson. The Z-boson absorbs external fions with half wavelength, which reduces the
particle configuration for the particle minus the exchange fion/passive fion pair to

PC = %. With the coupling of two fermionic % spins, the heavy bosons obtain their

bosonic integer spin. The process needs to be investigated in more detail to
determine how a single u/d-quark transforms into two S-quarks.
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W-boson :
Mw-boson = IVlmuon/electron, 4, " Melectron, 5" 6 PCelectron,4. ' I:‘Celectron, 5.* Me (331)
544 .
Mw-boson = 205 - 922,6 - 641 Me = 157642 M¢ (157376 M. experimental)

Mmuon/electron, 4
Sphere-Positron

Melectron, 5

D4
wave-field
Fase
particle-field F;.3
Ds
The fion exchange between
electron,5. and muon transfers
D Point of contact weak interaction into the particle-
6

of the W-boson field Fi3

Figure 3.24: Formation of the W*-boson as a product of the masses of Mejectron, 5
and Mmuon/electron,4.

Figure 3.24 shows the possible structure of both particles based on their spin,
charge and interaction properties. The electron of the 5th dimensional family is
slightly raised above the dimension plane Dsg opposite the muon of the 4th
dimensional family. Both rotate within a sphere S. If the constellation is above the
dimension plane Dsg, they rotate within a positron sphere and have a positive charge,
while below the dimension plane Dsg they rotate in an electron sphere with a negative
charge. The exchange is similar to the process shown in Figure 3.16. The elevation
of one electron to the dimension plane Dsg causes a reduction in the field exchange
of the fions because the rotation path of the exchange fions is no longer optimal for
the dimension plane Dsg. The resulting angle relative to the dimensional plane Dsg
was introduced in Chapter 2.2 as the deviation angle B. For this particle, the fion
exchange is characterized by a weak interaction rather than a strong one.
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Z-boson :

MZ-boson = Mmuon/electron, 4. " IVlelectron, 5.° 6 PCelectron, 4" PCelectron, 5. ° Me

4,5

Mz-poson = 205 - 922,6 - e Me = 177347 Me (178417 M. experimental)

olo;
IS

Figure 3.25 shows the diagram for a Z-boson. It is similar to the Figure 3.12. Here,
too, it would be unlikely for both electrons to meet at a point of contact in the
dimension plane Dsg. It is possible that both electrons are rotating rigidly at a single
point within a sphere S with a positive and negative potential gradient, while being
slightly elevated above the dimension plane Dsg. In this case, the fion excange
penetrates the Dsg dimensional plane at a deviation angle of 0 << 90° which
causes the strong interaction to transform into a weak interaction depending on this
very angle.

Sphere-Positron Melectron, 5

D, Point of contact
of the Z-boson
wave-field
Fae
particle-field Fi_3
Ds
Ds

Sphere-Electron

The fion exchange between electron,5.
and muon transfers weak interaction into

the particle-field Fy. Mmuon/electron, 4

Figure 3.25: Formation of the Z-boson as a product of the masses of Meiectron, 5
and Mmuon/electron,4.
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H-boson :

5
I\/IH-boson = Mmuon/electron, 4. " Melectron, 5.7 G I:)Celectron, 4.-° I:)Celectron, 5. ° Me

My-poson = 205 - 922,6 - Me = 246315 M, (245065 M, experimental)

o,
Al
INIIIN

Figure 3.26 shows the diagram for an H-boson. Due to its neutral total charge, it is
similar to the Z-boson in that it has a structure between a positron sphere above and
an electron sphere below the dimension plane Dss. However, the special feature of
the H-boson is that it uses two active fions from an u/d-quark to generate two active

S-quark pairs with a wavelength of A"f

Sphere-Positron Melectron, 5

Point of contact

D
‘ of the H-boson
wave-field
F4-6
particle-field F;.3
Ds
Ds

Sphere-Electron

The fion exchange between electron,5.
and muon transfers weak interaction into

the particle-field F13 Mmuon/electron, 4

Figure 3.26: Formation of the H-boson as a product of the masses of Mgjectron, 5

and Mmuon/electron, 4,
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3.7 Unification of the four fundamental forces
Result for space-time:

Space-time follows the characteristic inertial motion of electromagnetic oscillations. It
is a form of moving energy. Matter is an effect of relativistic fields modelled in the
geometric structure of field-space, just as the field equations in Chapter 2.2, Point
09 derive them.

Results from the electric potential:

According to classical physics, the four fundamental forces are gravity,
electromagnetic interaction, the strong nuclear force and the weak nuclear force.
Formulas (3.27) and (3.28) allow for a unification of the four fundamental forces. The
cause of electromagnetic interaction, the strong and weak nuclear forces lies in the
electric potential of the universe, which forms the permanently applied photon field in
field-space. With the help of the physical quantity of frequency, it is possible to
describe the mechanical causes from the electric potential and assign any field to a
specific coupling frequency. In order to achieve these frequencies, very specific
space-structure-related conditions are necessary during an interaction, as explained
in the previous chapter. The reference field for the cause of the electromagnetic field
exchange remains the wave-field F4¢ while the emitted forces are registered in the
particle-field F1.3 as a specific field from a point source (point of contact with the
dimension plane Dsg). In the particle-field Fi.3 the fields are perceived as abstract
field lines and, in macroscopic superposition, as discrete objects.

The minimum coupling frequency corresponds to the mass of the smallest
exchange fion with the lowest excitation:

It should be noted that a single exchange fion has a multiple of the momentum for
the electric forces, corresponding to that of an electron. At the moment of field
exchange, it can be ~ 137 times heavier than in the composition of its three active
electron-internal fions. This confirms previous observations in nuclear physics that
quarks in atoms contribute only as a small fraction of the total mass. The majority of
the mass is caused in the FSM by exchange fions with their characteristic coupling
frequencies.

The exchange fion was found in its lowest excitation for the 4th dimensional family
with the following mass:

4 3 1
Mion=[3 (5 )? ]45 Me = 136,6875 M, (3.32)
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The electrical exchange of a fion with an electron begins with the minimum
coupling frequency. Above this frequency, fions become capable of forming a
partial charge that is generated in the wave-field F4.¢ of the field-space:

4 3 41 20 22
frion =[5 (5213 fe = 136,6875 - 1,2356 107 Hz = 1,688911 10 Hz (3.33)

Afion_fine struktur = 1,775 10 m

It is striking that the reciprocal factor of ~ 137 appears in Arnold Sommerfeld's
determination of the fine structure constant o under precisely these minimal
conditions. There could be a formal connection between Sommerfeld's reciprocal
factor and the minimal coupling frequency. This was already predicted in Chapter
2.2, point 17, and has now been confirmed.

Sommerfeld's definition of the fine structure constant a from Quantum Mechanics
is that it represents the threshold at which exchange particles of electromagnetic
interaction (the photon) begin to couple to an electrically charged elementary particle,
such as the electron. The value is given in the literature as ~ 1/137. This definition is
similar to the state of an invisible photon from the FSM, which begins to interact
electrically with its environment at this factor for the minimum coupling frequency.

The stability in a particle can thus be evaluated by how well the electric impulse is
absorbed into a quark-exchange-fion-quark-coupling. Only when there is a stable
exchange of exchange fions do permanent electric interaction forces develop. A
particle with too low a total mass fluctuates immediately.

The electric force :

The electron—exchange fion—electron-coupling between two electrons is the
electric force. The exchange takes place electromagnetically in the wave-field F4.,
while the observer in the particle-field F;.3 registers an electric force at these coupling

frequencies. An electron with the particle configuration PC :g couples to a extern
fion with a frequency above the minimum coupling frequency and thus exchanges its
field with another electron PC:E. The momentum of an electrical interaction is
recorded per unit of time in the particle-field.
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4 3 1
fe|_f0rce = [ 5 ( E )3 ] 5 fe = 136,6875 fe (3.34)
Mel force = [ ( )3 ] . fe 136,6875 Me (3.35)
143 ,3
fmuon/electron,4. = 5 5 ( 5 ) ] 3 fe = 205,031 fe (3.36)
143 .3
felectron 5. = 5 [ 5 ( 5 )] 5 fe=922,640625 fe (3.37)
1 4 3
ftauon/electron,6. = 5 [ 5 ( 5 )3 ] - = f = 34599 f. (338)

Nuclear force — strong interaction:

The quark—fission—quark—coupling in a particle structure such as that of a baryon
or a meson belongs to the nuclear force. The field exchange of the strong
interaction follows the same mechanism as that between the electron—exchange
fion—electron-coupling. The interaction field of the strong interaction is formed by
electromagnetic coupling with an exchange fion, which exchanges its field with a

particle from the coupling configuration up to PC :%- The momentum of a strong
interaction is recorded per unit of time in the particle-field.

1 4 4

fpion/meson—boson,4. ( 2 )3 ] . f = 273,375 fe (3.39)
1 4

fmeson-bosonyS_ = E [ 5 ( E )3 ] - fe = 1230 1875 fe (3.40)
143 .6

fproton/baryon,s. = > [5 ( > 3] 3 fe =1845,28125 f, (3.41)
1 4 3

fmeson-boson,e_ = 5 [5 ( 5 )3 ] 6 5 fe = 4613 203125 fe (342)
14 3

fmeson/baryon,6. = E [ 5 ( E )3 ] = = f =6919,804688 f, (343)

Chapter 2.2 confirms that the strong force is formed in generations n =2 and n = 3.
This corresponds to the particle configurations TK =% or g respectively, starting with

the fourth dimensional family. The field reaches its maximum strength through field
exchange parallel to the dimensional plane Dse.
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Nuclear force —weak interaction:

If the quark—exchange fion—quark-coupling is not transmitted exactly in the
dimension plane Dsg but is slightly shifted in the wave-field F4.6, only part of the field
exchange can take place at the point of contact with the particle-field Fi.3. This
produces only a weak interaction. A good example of such a patrticle structure with
weak interaction is shown in Figure 3.26.

The mediation for the field force effect was derived in Chapter 2 according to
formula (2.172), which only reaches its maximum for the particle-field through parallel
mediation of a field to the dimension plane Dse.

The frequency for the weak interaction has a deviation angle B for the optimal
geometric shape of the particles involved. This angle of deviation B between the
dimensional plane Dsg and a raised contact point extends the mechanical path of an
oscillation, thereby reducing the frequency and, consequently, the effect of the strong
interaction:

fweak interaction = fstrong interaction Sin(oo < ﬁ < 900) (3-44)

The SU(4) extension, described in Chapter 2.2, Point 15, incorporates the weak
interaction and invisible (dark) matter as realistic particles.

Magnetism in the proton:

The proton moves partially in all dimensional planes by means of quarks rotating
periodically in 3T. In the third period the proton rotates, among other things, with its
axis of rotation on the dimensional plane Dsg around its overall structure. Within this
structure, three charged quarks rotate around a binding neutrino without spin. Similar
to a bicycle dynamo, a magnetic field parallel to the axis of rotation is induced at the
location of this neutrino and thus at the centre of the angular momentum of a proton.
Figure 3.27 shows the mechanism.
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Sphere-proton

Strong interaction

u/d-quarks (marked red and blue)

Direction of rotation

Binding neutrino (marked green)

Magnetic moment

Figure 3.27: Magnetic moment in a proton

Results from the gravitational potential:
Gravitational force:

In the FSM, the gravitational force of an object with a mass M is the counterforce
to the inertial force that acts with its propagation as an electromagnetic wave through
space-time. This quantity depends on the object's mass, its distance from other
objects and its gravitational potential. At the location of the inertial system for the
minimal length contraction of the universe, the field propagation velocities apply with
Vs = c; V4= 0. At this point, the gravitational potential in space-time is at its minimum
for an object of mass mgy,;. The total gravitational force is at its lowest in this state.

The gravitational force of an object in field-space relative to its geometric shape to
the dimensional plane Dsg:

I:gravity = Mopj I k2 sin(kt) (2.178)
The gravitational force between two objects:

G Mopj1 Mopj2
I:gravity = jrz d Sln(kt) (2.172)
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Addendum to the definition of mass from Chapter 1.2:

The normalised masses of objects are mediated by the electromagnetic
properties of a particle—exchange-photon-particle coupling from the wave-field
F4-6. They consist of periodically oscillating harmonics of several complexly
structured electromagnetic waves. The masses of complex particles such as the
proton differ only in the variation of their electric exchange particles. Since the
electromagnetic wave is identical to space-time, a change in the slope of its
oscillation function acts as a restoring force against the inertial force of space-time.
Thus, the electromagnetic waves can be modelled as relativistic fields with the vector
contributions for the fourth and fifth dimensions. A space-time deformation ultimately
arises when an electromagnetic wave makes a vectorial contribution in the fourth
dimension. A rest mass represents the minimum for a vectorial contribution in the
fourth dimension. An additional relativistic energy gain deforms its relativistic fields,
which only makes its mass appear heavier.

In Chapter 2.2, Point 10, of the compactification process, the 7-dimensional
momentum-energy tensor is reduced to the four visible dimensions. It is then
recognised that mass is a periodic effect of its longitudinal wave component, which
manifests itself as amplitude but remains massless as a transverse wave.

Matter pulse and thermodynamics :

The concept of a matter pulse encapsulates the process of field exchange between
the wave-field and the particle-field, and is used in the following chapters for
technical applications, for example to successfully increase the energy of particles.
With the effective increase in energy achieved by finding the appropriate coupling
frequency for matter, a plasma can be generated in a limited space with a high
efficiency of around 100%, which is particularly interesting for energy technology or
for manipulating space-time. In technical applications, the resulting pressure and
temperature with a limited volume will be decisive.

Thermodynamics is a branch of physics that models the technical implementation of
the coupling frequencies of matter for FSM. A space-time segment such as a proton,
for example, has a defined limited space with its sphere S. As the energy increases,
the elementary particles within it oscillate periodically faster. The increased kinetic
energy inevitably leads to increased repetitions of interaction events, which are
interpreted macroscopically as friction with other particles. The sum of the
interactions between the particles of a system or a space-time segment is used as a
measure of temperature. According to the law of conservation of energy, the
exchange between two systems corresponds to the heat flow that continues until the
temperature gradient is tangent to zero. The time required for complete temperature
equalisation between particles or systems can be calculated. The coupling frequency
for matter (3.27) can be used to specifically control thermodynamic processes. This
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paper continues to focus on the coupling frequency for matter in order to establish
the prerequisites for a thermodynamic description of the processes.

The agreement of the four basic forces in one theory:

The four basic forces are summarised below, as they result from the FSM model.

The basic effect is identified as the electromagnetic interaction, which combines
the electric force with a possible magnetic induction, the strong nuclear force, the
weak nuclear force and the gravitational force. All forces are geometry-dependent
and based on the characteristic coupling frequency of an object fop within the
electromagnetic photon field in question. PR stands for process response, which
explains what happens between the elements.

induce PRO4
Quantised mediate
> charges PRO7
generates PRO3
A
disturb
PRO8 Gravitational force
v
Propagation of deforme generates Electrical power
the photon field PRO5 PR0O6
A Strong nuclear
deforme Weak nuclear power
deformes PRO1 PR10
v

determines
PR0O9

\ 4

Space-time

equalises PR02

Figure 3.28: Schematic of the electromagnetic interaction

Figure 3.28 explanations:

PRO1: The photon field of the Universe propagates as a universal electromagnetic
wave. Space-time causes an inertial force against this propagation. The gravitational
force was defined as the counterforce to this inertial force. The strength of the
gravitational force depends on the prevailing curvature of space-time. The
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gravitational potential describes the space-time tension for an object between the
inertial system and any space-time distorted location.

PRO2: Space-time reacts to the space-time deformation in the photon field with
equalising forces. These space-time mechanical effects correspond to Lorentz
transformations (time dilation, length contraction, relativistic energy increase).

PRO3: The photon field is able to divide its total momentum depending on its
expansion. In the process, a certain number of quanta are emitted from the photon
field until the expansion is complete.

During the expansion, an electric potential prevails in the photon field due to a
displacement current. The dimensional planes Dys46 Offer the possibility for a space-
time quantum along the fourth spatial dimension D4 to generate a charge through its
rotational movement in this voltage potential. The dimensional plane Dsg is used for
the electrostatic separation of these charges.

PRO4: An electric charge carrier can generate an alternating magnetic field through
its periodic rotational movement. Conversely, a moving magnetic field induces an
electric field.

PRO5: The sum of all interactions of quantised charge carriers and the propagation of
their mediated fields in the field-space results in the periodic contribution to the
deformation of space-time. These fields deform their surrounding space depending
on the frequency of their interaction with each other.

PRO06: As long as there is a space-time deformation with a certain gravitational
potential, the proportionally applied electric potential in the photon field remains
above its minimum and positively and negatively charged particles continue to be
produced.

PAQ7: Quantised charge carriers can mediate a certain gravitational force, electric
force, strong nuclear force and the weak nuclear force depending on the geometric
procurement of their particle structure with the aid of particle-exchange fion-particle-
coupling.

PRO8: Interaction fields from the particle-field can disturb the synchronisation of the
exchange fions in the wave-field with a particle. This disturbance deforms the rotation
paths of the individual active fions that interact with the particle-field. A possible
disturbance on the rotation paths along the dimensional planes Di4/24/34 iNncreases the
necessary coupling frequency and the rest mass of particles. This perturbation has a
similar effect to the relativistic energy increase without a vectorial object velocity Vs,
which increases the matter pulse of matter.

PRO9: The global space-time curvature of the universe determines the state of the
gravitational potential dM(a) of matter. The measurable gravitational forces are the
result between two objects with their object masses mqy, a certain distance from
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each other and the existing global, gravitational potential dM(a). The deformed
space-time also ensures shorter paths for the exchange of fields. This increases the
density of all matter and therefore all other interaction fields.

PR10: Interacting objects from the particle-field can cause an additional
spatiotemporal deformation at the point where they meet.

Possible equivalences to the Standard Model of particle physics:

Due to its exchange behaviour, the fion shows parallels to the gluon of the Standard
Model. Beyond multiples of an electron fion, the structural integrity of heavier
particles begins.

The dimension families could be different dimension-dependent size multiples of
lepton families.

The boson is derived from the electron model. The integer spin behaviour of the
boson and the half-integer spin behaviour of the electron are analogous and
correspond to experimental observations.

Dark energy could be equivalent to so-called invisible photons that are not yet
capable of interacting with matter. The FSM demonstrates that the ratio of the rest
mass of unbound matter to the total mass of the universe can be used as a
potentially measurable indicator of the remaining space-time deformation in the
universe.

Hidden matter could possibly be equivalent to dark matter. However, in the FSM,
these appear as real, invisible interaction partners with complex, visible particles.
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Chapter

Field-Space Levels

4.1 Model for the Field-Space Level

In Chapter 3.6, particles were calculated and predicted that require more than six
spatial dimensions for their existence in order to allow sufficient space for additional
4-dimensional rotational orbits. With the field-space level model, it is possible under
certain conditions to take into account three additional spatial dimensions, which
enables the prediction of particle masses with their coupling frequency during their
particle-exchange-particle-coupling. A field-space level spatially encloses a largely
self-contained reference system. It can encompass a celestial body, e.g. a planet.
Our perceptible particle-field is located exactly parallel to the dimension plane Dsg in
resonance with its field-space level. There, fields with a certain resonance frequency
interact with each other with a very high probability. This field-space level is referred
to as the initial field-space level. In addition to the initial field-space level, there is a
higher field-space level, referred to as the initial field-space level, which interacts
with the initial level under certain conditions. The field-space levels are also
separated from each other by repulsive forces, because otherwise they could fall into
each other. Only a repulsive area separates two attractive field-space levels from
each other. By means of a specific technical implementation, the matter pulse of an
object can be specifically increased via its coupling frequency, which leads to a shift
of the initial field-space level to the higher one.

For the field-space level model, the spatial dimensions are expanded as follows:

e three spatial axes Di/D,/D3 in index form as D;.3 in the particle-field Fi.3 with
the corresponding field vectors (Fi1, F2, F3)

e three spatial axes D4/Ds/Dg (D4s) in the wave-field F4.6 with the field vectors
(F4, Fs, Fg) at the initial field-space level

e Three spatial axes D7/Dg/Dg (D7) in the wave-field F79 with the field vectors
(F7, Fs, Fo) to the higher field-space level

Figure 4.1 provides an initial overview.
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Figure 4.1: Representation of all nine spatial dimensions
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Based on the state model of the mathematical hollow sphere of the universe from
Chapter 2.3, field-space levels can also be described and the states represented. It
will be shown that as the higher field-space level is approached, the field forces react
in a mirrored manner. In this model, the deviation angle B8 describes the phase shift
relative to the dimensional plane Dsg. Until now, it has been used within the range
0 <3< 90° to describe states ranging from strong to weak interactions down to zero
interaction. If the angle is extended, it passes through two field-space levels. dM(f)
describes the change in the gravitational potential for an object with mass mep; from
the starting point of a displacement from the initial field-space level to the higher one.
The deviation angle B is represented for the mathematical hollow sphere with half a
period in order to be able to draw a complete path to the next field-space level. The
cos(B) describes the possible interaction states of an object with its environment
during its displacement from the initial field-space level.

Field force direction d,M('B)
repulsive — antigravitational i
) Angle B - range of field
effect towards the higher force effect between two
field-space level field-space levels
field-space
Initial field-space level,
field force direction
attractive or positive
Angle 8 - range of field
Field force direction fgrce effect between two
. . o field-space levels
repulsive — antigravitational <
effect towards the lower

field-space level

dM(B)

Figure 4.2: lllustration of the reversal of the direction of the field force when an
object moves between two field-space levels

cos(0) =1 means that the object is located on an initial field-space level. The
attractive forces are at their maximum. cos(90°) = 0 means that the gravitational force
at point dM(B) no longer has any effect on an object mass mq. Consequently,
beyond cos(90°), a repulsive effect would arise between cos(90° < < 270°).
Between cos(270° < 8 < 90°), attractive field forces prevail again.
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G dM(B) mgp;

gravity — T
G — gravitational constant Mobj — Object mass initial field-space level
dM  — gravitational potential F — force between My, and Mop;
r — maximum distance in space r(t) - volume radius at a specific time t
v(t) - velocity at a specific time t a(t)y — acceleration
B — field angle is the bisector of the current spatial volume as spherical sector

1

r(t) = > at? v(t) = [ a(f) rit) = v(t)
r(t) = Jf a(t) v(t) = at r( = a(t)

B-deviation angle
G dM(B) Mopj a) G dM(B) mqp; dB

P m 2
dm _ _
For F(r) = —, the following applies:
drr
The maximum possible gravitational potential between dM(B) and mgy; is:

dM(B = 0°) = mgy; cos(0)
-> purely attractive forces

The gravitational potential for a shift of the attractive force along the field-space
levels:
dM(B) = My |cos(B )|
- mixing of attractive and repulsive forces

If the object is exactly mirrored between two field-space levels , then a gravitational
potential of:
dM(B = 90° bzw. B = 270°) = Mgy cos(B = 90° bzw. B = 270°)
- The external field force acting on a patrticle is infinitely small.

If the object is located exactly between two field-space levels, then a gravitational
potential applies with:
dM(B = 180°) = mgp; cos(B = 180°)

- purely repulsive forces
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1
10 - s )

r(t)*
sin?(B)

The surface dimension of a hollow sphere is: 4+

M(B) = sm+(m Mobj COS(B) dB r(t)2 =sin(B)2rz -> rz=

B-deviation angle

G dM(B) Mop; G sin2(B)= Mo Mop; cos(B) dp
Fgravity = 2 = R2B) (1)

F _ G Mopj Mop; J-,B-deviation angle
gravity = pty2 cos(B) dB

with: [} cos(B) dB=sin(B) - sin(0)

G Mop;®
Fgravity = W sin(B) (4.01)

The behaviour of sinusoidal periodicity has so far described the deformation
behaviour of space-time. It also describes the course of matter between field-space
levels.

r(t) [= r sin(B)] describes the change in the field radius or the distance of rotating
field vectors of photons relative to the initial field-space level in the field-space during
a field-space shift.

The reversal of the increase during the sinusoidal oscillation corresponds to the
reversal of the direction of the gravitational force. If the increase of the sinusoidal
function is positive, attractive forces prevail, whereas repulsive forces act when the
increase is negative.

The series of Figures 4.3A — E shows the course of a field-space shift for an
object with mass mgyp,; as a function of the deviation angle 8. The mathematical model
of the hollow sphere is shown on the left. The black oval on the right is the object.
The red/blue oval border represents the state of the gravitational potential as a
function of the field-space shift. The field angle a and the object are also shifted in
the field-space by the field-space shift.
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Figure 4.3A: The object is shown parallel to the initial field-space level; field
forces act attractively
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Figure 4.3B: The displacement of an object between the initial and higher field-
space levels; field forces reflected between them for mep; cos(B = 90°)
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two field-space levels B = 180°;
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Figure 4.3C: The displacement of an object exactly between the initial and
higher field-space levels; field forces act repulsively for mep; cos(B8 = 180°)

Artificial excitation can only achieve a displacement between two field-space levels
up to the location dM(B = 90°). The path towards the higher field-space level can only
be achieved naturally, as the majority of all sub-objects on their initial field-space
level strive to oscillate at the level of the higher field-space level. Then the entire
object slips into the next field-space level. The repulsive field-space forces help to
quickly overcome the transition by forcing the energy state of the object to the
resonance level of the next field-space level.
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Figure 4.3D: The displacement of an object between the initial and higher field-
space levels; field forces reflected between them for mgp; cos(B = 270°)
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Figure 4.3E: The object is shown parallel to the higher field-space level; field
forces act attractively
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4.2 Displacement of an object between two Field-Space
Levels
Number of 4-dimensional rotational paths:

On the initial field-space level, the following dimension planes are already known on
which 4-dimensional subspaces can rotate: Dss;a6/56

= Thus, 15 possible 4-dimensional rotational paths can be mapped in 6-
dimensional space, which have a 2-dimensional intersection at a point of
contact, see also Table 3.1.

With the shift of the energy level of the initial field-space level to the next higher
one, three additional dimensions result in further dimension planes on which 4-
dimensional rotation paths can rotate: D7g/79/89

=>» In 9-dimensional space, (15 + 9) possible 4-dimensional rotational paths with a
2-dimensional intersection at a point of contact would be conceivable.

Dimension families in a field-space shift:

The potency in a field exchange between two disturbed particles with a period
duration of 2T or two independent rotation matrices on the respective dimension
planes Dgs/46 between two field-space levels is:

2:-2-2=8 (4.02)
-> Eight for the power and dimension family

The power in a field exchange between a disturbed particle with a period of 3T or
three independent rotation matrices on the respective dimension planes Dgs46/56 and
a disturbed particle with a period of 2T between two field-space levels is:

(3+2)-2=10 (4.03)
- Ten for the power and dimension family

The potency in a field exchange between two disturbed particles with respective
period durations of 3T and three independent rotation matrices on the dimension
planes Dgs46/56 between two field-space levels is:

2.3.2=12 (4.04)

- 12 for the power and dimension family
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By exploiting the exact mirrored properties of objects through a field-space shift, the
period can be determined for the coupling between two disturbed particles and thus
the dimension family. An object in the intermediate mirrored state can interact only
partially or not at all with the external forces from the particle-field because it behaves
like hidden matter with no point of contact with the dimension plane Dsg. It is
therefore considered massless and uncharged or no longer present in the particle-
field. This intermediate reflection is mathematically produced by representing the
rotations on the dimension planes Dys656 @S matter below and Dzg79/89 @S antimatter
above the particle-field. For a 9-dimensional vector, this results in further 4-
dimensional rotation paths, which are summarised in Table 4.1:

imensions field Fi3 field Fs6 field F79

4-dim.

rotational Dy D> Ds D4 Ds De D~ Dsg Do

paths
1 X X X X / / / / /
2 X X X / X / / / /
3 X X X / / X / / /
4 X X / X X / / / /
5 X / X X X / / / /
6 / X X X X / / / /
7 X X / X / X / / /
8 X / X X / X / / /
9 / X X X / X / / /
10 X X / / X X / / /
11 X / X / X X / / /
12 / X X / X X / / /
13 X I / X X X / / /
14 / X / X X X / / /
15 / / X X X X / / /
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Dimensions

4-din: Di | Do | Dy | Ds | Ds | D | D; | Ds | Ds

rotational

paths
16 X X / / / / X X /
17 X / X / / / X X /
18 / X X / / / X X /
19 X X / / / / X / X
20 X / X / / / X / X
21 / X X / / / X / X
22 X X / / / / / X X
23 X / X / / / / X X
24 / X X / / / / X X

Table 4.1: Nine-digit vector with the additional rotational paths of the seventh

Dimfactor for reducing the maximum speed Vnax :

to ninth dimensions

e For the 8th dimension family, the following applies for each additional
subspace U:

Dimfactor = \/g and for two interchangeable particles, Dimfactor = g.

e For the 10th dimension family, the following applies for each additional
subspace U:

Dimfactor = \/% and for two interchangeable particles, Dimfactor =

5

10

e For the 12th dimension family, the following applies for each additional
subspace U:

Dimfactor = \/% and for two interchangeable particles, Dimfactor = %

For B-quarks and T-quarks, their 4-dimensional subspaces within their sphere S
must be taken into account, which already have their own dimension reduction factor

of \é and \/é up to the 5th dimension family.
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The resulting matter is represented as follows. Matter from the initial field-space
level is located below with its rotation, while matter from the next higher field-space
level, referred to as antimatter, is located above the particle-field in D;.3. The series
of Figures 4.4A — E is intended to illustrate the relationship between emerging
matter and matter-antimatter pairs in the wave-field F4¢ through the increase or shift
of the energy level of a field-space level towards the next higher field-space level.
Hatched lines are intended to represent the probability ratios for the formation of
rotating fions/antifions in the wave-field F49. The apparent loss of charge occurs due
to the intermediate mirrored field force directions between a particle from the initial
field-space level and a particle from the next field-space level. The mass of such
particles is determined by the factor used for the coupling frequency, the increased
power corresponding to the dimension family and the appropriate dimension
reduction factor for the maximum velocity Vmax = C.

wave-field F4.9 @
natural

1 // / higher field-space level
energy

level/density

/////

w7777 ///
T T T T 77 X T 7 oo

A MW

—

ar

Initial field-space level, in Excitation level increases Excitation level
the unexcited state lies between two
Field force effect acts field-space levels
Field force effect is between mirrors
attractive Field force effect is
repulsive

Figure 4.4A: Process of displacement of a locally excited object towards the
next higher field-space level with selected energy states
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corresponds to the following
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y
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Figure 4.4B: Fions are shown parallel on the initial field-space level
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»
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Figure 4.4C: lllustration showing the beginning of a shift of fions between two
field-space levels; first antifions of the next higher field-space level (marked in
blue) appear



4.2 Displacement of an object between two Field-Space Levels 260

higher field-space level

W/@tmon direction
3 /
lower field-space level

The maximum level between the field-space levels is reached with
increasing probability; here, absolute symmetry of all fions applies:

Dagjasiss and Dgrroige

Figure 4.4D: Representation of the intermediate mirrored state; in this state,
fions are present in equal numbers with antifions

higher field-space level

Excitation direction

Area with repulsive forces only; particles are not held together by lower field-space level
repulsive forces. No matter pulse occurs.

Figure 4.4E: State of the fions at a repulsive location

y




4.2 Displacement of an object between two Field-Space Levels 261

State changes from lower to higher field-space levels:

With the help of an external energy source carrying a specific coupling frequency
for a particle-exchange-ion-particle-coupling, the plasmatic state of the particle in the
particle-field can be directly influenced in proportion to its matter pulse in the wave-
field. To do this, the energy source must take into account the factors of the
dimension family and the dimension reduction factor for the maximum speed Vmax = C
at the coupling frequency. The energy density in the particle initially increases with a
constant sphere space S until the target frequency fuger is reached. Since the
rotational speed of fions in a particle continues to be limited by the maximum orbital
speed c during its period T, the size of the possible rotating sphere space S must
adjust to the decreasing target wavelength Awarget. The sphere S and the fions rotating
within it establish a temporal synchronisation in order to represent the increased
matter pulse. With increasing complexity and higher frequency of the active fions, the
sphere S must eventually increase in size. The sphere S is a space segment that
requires additional energy to adjust its space-time to the target frequency fiarget.
During external excitation, compensating forces arise between sphere S and the
excited fions, similar to Figure 3.2, which are performed by work in the form of a
relativistic energy increase. Its field radius r(t) increases correspondingly to rarget With
increasing frequency fuarget. The increased energy density is converted relativistically
to the field radius rarger iNto New volume space:

h; target hc l target 1
E t = = h ftarget = h ftarget__ (405)
sin(kt)
nt) Atarget )

This process corresponds to the relativistic increase in energy, but without an
externally controlled object velocity. As soon as the majority number n of all spheres
Sy has assumed the oscillation state of the higher field-space resonance range, the
shift is complete.
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Comparison of lower to higher field-space levels:

The increased matter pulse at the excited initial field-space level ultimately enlarged
the sphere space S for the higher field-space level. With its bandwidth for particles,
the higher field-space level is able to absorb the increased matter pulse among itself.
New field force relationships arise between a particle of the higher and the initial
field-space level. As the frequencies of the fions increase, their coupling forces also
increase. Increased coupling forces correspond to stronger fields of all kinds. The
elementary particles at the higher field-space level appear to be significantly smaller
than those at the initial field-space level with their wavelength Awarget. However, their
field force emissions have a stronger and wider effect due to their larger field radius
larget- 1Ne distances in the atomic lattice up to molecular chains can thus be greater.
It is conceivable that every condensed particle structure known to us only needs to
be half as dense as the next field-space level, or even consist of only a few atomic
layers, in order to exhibit a comparable density. With the properties achieved, a field
with the field radius rget can expand further and has a more subtle effect on its
environment.
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Chapter
Concept for verifying Field-Space-
Mechanics
Procedure:

To provide proof, a particle with a predicted mass is to be produced that uses further
dimensions with the aid of a field-space shift in order to exist. First, a particle is
needed that exists even without a field-space shift. The proton could be a candidate
for such a particle. The proton is irradiated with external artificial energy using a
suitable coupling frequency for particle-exchange fion-particle-coupling. This is
achieved by synchronising the natural vibration and the coupling frequency with high
efficiency, so that the matter pulse of the particle follows this coupling frequency. The
proton will initially rise to the 6th dimensional family, causing the exchange to take
place in 6 dimensions. The excitation is continued until a specific dimensional family
Is reached that is associated with a field-space shift. From this point on, the excitation
should be switched off. The excited proton decays. The energy and mass can be
measured and compared with the predicted mass and frequency of the FSM.

Note: The following masses are the rest masses of an excited proton.

1) First, the proton is produced in a 5- to 6-dimensional state:

mass experim.
Particle U U U U U PC calculated mass Me
Me
Proton- 45 45 45 45 45 9 1 1845 1836
baryon 3 2

Table 5.1: Excerpt from Table 3.10, here: proton of the 5th dimensional family

The proton-characteristic coupling frequency is:

1 4 3 _ .6
forotons. = 5 3 () P 3 fo = 1845,28125 f, = 1845,28125 - 1,2356 10%° Hz (5.01)

fproton’S. = 2,28 1023 HZ

Eprotons. = h forotons. = 6,626 1073 Js - 2,28 10%* Hz = 1,51075 10™° J (5.02)
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2) The external excitation towards the shift to the next field-space level begins. The
dimension planes are marked separately as follows:

In field F4.6: Dasia6/56 — initial field-space level
In field F7.g: D7g/79/89 — higher field-space level

The following relationship applies to the exchange between particles when they are
excited by a field-space shift:

Disturbed quarks with a period number of 2T exchange with quarks with a period
number of 3T: 3T + 2T (for protons) multiplied by 2 for the field-space displacement
in the intermediate mirrored state.

(3T +2T)-2=10 (5.03)

10 stands for the necessary dimension family that forms the power for the disturbed
resonance frequency. The denominator of the dimfactor for reducing the maximum
speed Vnax is proportional to the required dimension family with % for the proton.

1.4 3 56

fproton,lO. = E 5 ( E )3 ]10 E g fe (504)

foroton.10. = 1702531,4458 - 1,2356 10°° Hz = 2,10365 10°° Hz
Eproton.10. = N foroton.10. = 6,626 10°* Js - 2,10365 10°° Hz = 1,394 107 J

3) A setting with such a frequency is currently not technically possible. It is known
from communication technology that frequencies with % can be scaled up or down

by a factor of two and still retain their wave properties to the full wavelength. This
corresponds to the quantum principles from Chapter 2 and also applies to the
energy E = h f to be used.

Suggestion for scaling with: 2°°

2.10365 10%% Hz

Eproton,10. scaled = 50 = 186,842 GHz (5.05)
-7
- 1,39410° J 29
Eproton 10.scaled = 50 T 1238107 J (5.06)

4) As soon as the proton is energized by an external source using a suitable
coupling frequency, its plasma state within the particle-field intensifies. In the
wave-field, its matter pulse increases. After the transient process, the proton is
situated exactly in an intermediate mirrored state between two field-space levels.
This state would be detectable if the proton no longer accepts the external
irradiation or no longer reacts to an external particle. The proton’s charge can be
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observed. In this state, the charge may disappear abruptly. In this intermediate
mirrored state, the proton exists independently of external fields. After shutdown,
the potential environment necessary for this excitation is lost, and the heavy
proton decays again after a short time. A measurement is intended to confirm the
prediction.

M 143y 5§M =1845,28125 M 5.07
proton,S.—2 3(2) ] 3 e~ ) e ( )

Fproton,S. =2,28 10% Hz

1 4 3 10 56
Mproton,lo. = E [5 (E )3 ] %5 Me =1702531,5 Me (5.08)

foroton.10. = 2,10365 10%° Hz

1702531,5 /\/le -09
Mproton,lo.,scaled = T =1,5110"" Me (509)

fproton,lO.,scaIed = 186,842 GHz

Conversion of the data from [M¢] to MeV using the measured proton:

M 1836 M, % MeV N Y MeV = Y M 938,38 MeV
= e eV = —
° 938,38 MeV ° 1836 M,
938,38 MeV _
Mproton,s. = 1845,28125 Mg —————— = 943,12 MeV -> unexcited proton
1836 M,
938,38 MeV .

Mproton,10. = 1702531,4458 Me ———-—— = 870164 MeV - excited proton

1836 M,

09 ., 938,38 MeV 10
Moroton,10.scaled = 1,51 10 Mew =7,7310 " MeV -> scaled proton
e

5) The process of field-space displacement has been proven. The additional
dimensions resulting from field-space displacement and manipulation via the
matter pulse have also been proven.

The FSM provides the coupling frequencies and the necessary irradiation energy
for external excitation to predict different masses.

Notes: Fine-tuning the frequency setting will be a technical challenge. The duration
of the irradiation is open for this concept. Technical verification could be achieved
using a particle accelerator. It should also be noted that the proton in the
intermediate mirrored state exists as a matter/antimatter particle with the calculated
rest mass. The annihilation reaction upon abrupt shutdown could achieve an
efficiency of 100%. Safety precautions may need to be taken.
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Chapter

Possible technical concepts based

on the FSM Particle Model

6.1 Excitation of a proton with its coupling frequency

This chapter will focus on the technical advantages of understanding and calculating
particles as waves. Particles will be excited as waves, manipulated and measured via
their momentum, and then made technically usable again as waves. Using the
excitation of a proton, the process of matter pulse increase will be illustrated similarly
to Chapter 5, whose state could then be technically utilised as a wave. A proton can
be regarded as a wave packet with a specific coupling frequency fproton, Which could
couple from an external energy source using a multiple coupling frequency. Using a
suitable coupling frequency fyroon, the energy introduced can be increased with high
efficiency and, at the same time, an increased plasma state can be produced. The
plasma state does not only refer to hot gas, but primarily to the increase in the matter
pulse in the wave-field F4.¢, which follows the introduced coupling frequency. With the
increased matter pulse, a field-space shift can be artificially generated.

Figure 6.1 shows a typical structure of a proton. The u/d-quarks are marked in red
and blue. The u/d-quarks move in circular orbits perpendicular to the generated
magnetic moment. There is a strong interaction between the u/d-quarks due to the
qguark-exchange fion-quark-coupling predicted by FSM, shown here in sinusoidal
form. During the quark-exchange fion-quark-coupling, the field exchange of exchange
fions parameterises the characteristic strength of the strong interaction in the particle-
field F1.3. The strong interaction allows u/d-quarks to be kept on their accelerated
trajectories. The direction of the exchange fions is indicated by arrows. The length of
the arrows reflects the strength of the strong interaction. In the centre is the binding
neutrino, which binds all exchange fions of the u/d-quarks, continues the exchange
and thus promotes stability in the proton.
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Figure 6.1: Basic structure of a proton

It has already been established by bombarding atomic nuclei with electric charges
that the atomic shell or sphere of a proton has its own increased energy potential.
The u/d-quarks can also be excited by photons, or indeed by any external
electromagnetic radiation. This confirms the processes of quark—exchange fion—
quark-coupling.

Without such a surrounding potential field, the u/d-quarks are repeatedly deflected
back to their original paths by the strong interaction and release any excess energy
into the environment in the form of electromagnetic radiation/ photons. Therefore, it
has not yet been possible to make the strong interaction as a field and the exchange
fions in the wave-field accessible for technical use beyond the atomic nucleus. An
external radiation source is now to be used which increases its energy with high
efficiency at the set coupling frequency for protons. With the start of irradiation, the
increase in the plasma state inside the proton begins. The sphere S and the field
radius r grow due to the relativistic increase in energy until the shorter wavelengths
Ations, With their periodic rotation, are in resonance with the sphere S. With a further
increase in energy density, the u/d-quarks in the proton are initially accelerated
towards the adjusted sphere boundary at a constant coupling factor. As the plasma
state increases further, the u/d-quarks continue to approach the edge of the proton
sphere. The nuclear force between the u/d-quarks as carriers of the binding energy
continues to increase with distance. The fions must now compensate for the
increased acceleration and the resulting expansion of the u/d-quarks' orbits within the
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sphere. In the expanded space between the u/d-quarks, the excess energy gives rise
to further quark and antiquark pairs from the corresponding field-space levels, which
cannot be observed individually because they annihilate after a short time, releasing
heat. These quark/antiquark pairs are a form of mesons. All existing mesons appear
relatively neutral when viewed from the outside because the quark with a charge

Q= +§ e and the antiquark with Q = - % e have opposite charges. Figure 3.12 shows

such a meson. All mesons that are produced stabilize the system as long as the
surrounding potential cannot absorb their (annihilation) energy. By measuring the
energy level, the plasmatic state of the quark-fion plasma is automatically
determined. The duration of the irradiation must be determined experimentally. The
proton is now enriched as shown in Figure 6.2.

Figure 6.2: Quark-fion plasmain an excited proton due to the increase in
energy density

Figure 6.2 shows the proton from its excited conglomerate of u/d-quarks, exchange
fions and mesons. The paths of the mesons from quark and antiquark pairs are
marked in yellow and brown. The arrows again represent the directions of the
exchange fions for the strong interaction in this proton, which have now become
cumulatively larger due to the quark-fion plasma. The amplification of the nuclear
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force is shown proportionally to the length of the arrows. Compared to Figure 6.1,
the arrow lengths have increased.

The excited proton has a special state due to the quark-fion plasma. It contains
mesons, which account for most of the binding energy when excited to a high energy
state. Their amplified vector waves could be amplified, diffracted, and refracted in
field exchange just like any other wave. However, the quark-fion plasma is technically
interesting as a wave. Through controlled amplification of the binding energy in the
quark-fion plasma, the u/d-quarks continue to interact with their own strong nuclear
power at the edge of the proton sphere S. The effect of the field could reach the edge
of the sphere and become noticeable in the environment. This could be exploited
technologically.



¢

6.2 Technical process of matter puls increase

This chapter is intended to describe the basic technical process that applies to
Chapter 6.1 so that a matter pulse increase occurs in the proton-fion system.
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Magnetic moment of a proton
from north to south

Strong nuclear power

u/d-quarks

Sphere shell S of a proton

Field as external excitation
in the particle-field

Figure 6.3: Representation of an external field that reacts with the proton and
forces the u/d-quarks to accelerate

Figure 6.4 A — D explains the effects of this below.
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AWV @
AVAVAVAVIIILY

Impact of an exchange fion from a strengthening external field on the proton as a
function of time (marked in blue here).
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A specific excitation coupling frequency fuoton Of the proton consists of active fions
that react in resonance with an amplifying field.

e

Resulting oscillation/ interference of the amplitudes due to the coupling between the
fion and the proton with multiples of its information matrix.

Figure 6.4A: Manipulation of the amplitude of the respective fions in the wave-
field Fie
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Through the interference between the natural oscillation of the proton and the
external radiation, the energy introduced is converted into a quark-fion plasma with
an efficiency of < 1.
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Figure 6.4B: Formation of a quark-fion plasma in the proton through the above-
mentioned external influence
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With the limited proton sphere, the energy density continues to increase. The
plasmatic state increases directly proportional to the matter pulse. A measurable shift
of the proton to a higher energy level between two field-space levels begins.
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The already excited With increasing energy input Increase in energy density and
quark-fion plasma in the limited space, the frequency of the fions within the
wants to continue energy density rises steadily. sphere, matter pulse increase
growing. has begun

Figure 6.4C: Process of technical matter pulse increase
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Manipulated particle An energy density-reducing element is Relaxation of the system after
frequency with higher used. For the user: technological use of the excited state
enerqgy level in the field utilisation of this state.
Figure 6.4D: Technological use of the excited state
Conclusion:

With an external energy supply through an ideal coupling frequency fqy;, a particle is
efficiently transferred into an elevated plasma state. The plasma state increases the
matter pulse in the wave-field Fs6. With the increased matter pulse, a temporary
field-space shift can be artificially generated. The effect corresponds to the process
of relativistic energy increase without applying an object velocity. A proton with a
specific quark-fion plasma state is created, which is characterised by a
matter/antimatter accumulation. Technically, this could enable access to the strong
nuclear power.
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Prediction:

If the resulting field has a closed shape as in Figure 6.5 and the quantum principles
at the point of contact in the dimensional plane Dsg are fulfilled for fions, then the
contents of the predicted information matrices can be exchanged between the
exciting systems. Both information matrices are overwritten or reprogrammed to form
a resulting information matrix. A new information matrix or a new field form would
arise from the resonance of two information matrices.

The technical use in fields has an almost infinite variety of combinations.

Figure 6.5: Coiled closed torsion field

Figure source [11]
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6.3 Concept for a possible optimisation of Hot Fusion
Introduction to the fusion process:

Hot fusion — the process in the sun

The fusion processes in the sun have been modelled using the Bethe-Weizacker
cycle, which takes place at a pressure of around 300 billion bar and a temperature of
approx. 15 million °C. Initial fusion processes promote the production of hydrogen *H
to helium “He with radiation y and heat:

H* +H" > 2H* + e* + e + 0,42 MeV (6.01)
2H* + 1H" > SHe? +y + 5,49 MeV (6.02)
3He?* + 3He?* > *He? + 'H* + 1H" + 12,86 MeV (6.03)

Hot fusion — state of the art

Hot fusion is being researched at the Cadarache nuclear research centre in
southern France and at the Tokamak or Wendelstein 7x in Greifswald. Here, the
elements deuterium and tritium are heated to approx. 100 million °C in a microwave-
like process to form a fusion-capable plasma. Plasma is a state of matter in which
positively charged fions, negatively charged electrons and neutral particles with high
entropy move randomly in relation to each other. They can be manipulated
electrically or magnetically. The elements are supplied with energy by the
microwaves of the so-called gyrotron as an external energy source. The multiple
microwave frequencies couple to the coupling frequency of the electron, which sets
the electron in motion and continuously heats the plasma. With sufficient heat, a
threshold is exceeded that is sufficient for a fusion reaction. The plasma is guided in
a twisted magnetic field and accelerated linearly. In the narrow plasma jet, the atoms
lean against each other to such an extent that the fusion process begins. Helium and
a neutron are produced, releasing heat. The neutron and the heat released are
captured on a reactor wall. The heat is transferred to a water boiler, which
conventionally drives a generator via a high-pressure turbine to generate electricity.

The hot fusion process was selected using the elements deuterium *H and tritium
3H to form helium “He, which is largely radiation-free and heat-generating:

’H* + °H* > *He®" + neutron + 14,1 MeV (6.04)
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Framework for this model:

Within the framework of FSM, the optimisation of hot fusion and a concept for the
economic utilisation of cold fusion will be presented below. The multiple frequency of
all fusion elements is the coupling frequency of the proton. The required radiation
energy of the external energy source must only correspond to a multiple of the
proton.

Possible optimisation of hot fusion :

To optimise hot fusion, a similar process based on the state of the art should be
found, in which more energy is generated than is added. In this case, the elements
should be hydrogen *H, which is converted to helium “He with heat radiation of:

[0,42 MeV + 5,49 MeV + 12,86 MeV = 18,77 Mev]

The fusion threshold is reached through constant coupling with a suitable coupling
frequency between the external energy source and the hydrogen over a period of
time that is yet to be determined.

Technical concept for optimising hot fusion:

Technically, the design of the Wendelstein 7x can be used. The difference in using
the gyrotron as an external energy source is that it is no longer the electrons, but the
protons that are directly excited to start the fusion process. For this purpose, the
coupling frequencies of the proton for the 5th dimensional family are used.

Energy enrichment with suitable coupling frequency for the hot fusion process
with hydrogen *H to helium “He:

A plasma mass of 50 g = 0.05 kg is to be used.
-20 -31 -34 m
fe =1,2356 10°"Hz ; Me = 9,1094 107" kg ; h = 6,626 10" Js ; ¢ = 299792458 S

k
Mobj Kobj = 4,0396 10°° ?g
c 299792458 =

A = = =1,31510" m 6.05
Prolon = 184528125 f, ~ 184528125 - 1,2356 1020 Hz (6.05)

The mass of the proton according to the FSM photon model:

h c?
G {Mobj kobj} Aproton

Mpro[on = = 1,681 10-27 kg
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The mass of the proton according to the FSM particle model:
Mproton = 1845,28125 M, = 1,681 10 kg (calculated proton mass)
Mproton = 1836,15 Me = 1,6726 10" kg (measured proton mass)

In order to obtain two possible settings, we will now continue with the measured
and calculated masses.

Coupling frequency for protons:
For the calculated proton mass:

1.4 3 .6 20
foroton = > [5 (E 2] 3 fe = 1845,28125 f. = 1845,28125 - 1,2356 10°" Hz

foroton = 2,28003 10?° Hz
Eproton = N foroton = 6,626 10°%* Js - 2,28 10%° Hz = 1,51075 10™° J
For the measured proton mass:

1 4 3 .6
foroton = 5 [ 3 (5)° P 3 fe=1836,15 f, = 1836,15 - 1,2356 10%° Hz

foroton = 2,268747 10%° Hz
Eproton = N fproton = 6,626 1073 Js - 2,268747 10% Hz = 1,5033 10™° J
Number of protons in a hydrogen *H mixture of 50 g:

_ Mproton mass

Mproton

For the calculated proton mass:

0,05 kg
1,681 102" kg

=2.974 10%°

Nprotons =

For the measured proton mass:

0,05 kg
1,6726 102 kg

= 2,989 10%°

Nprotons =
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The multiple energy equivalent to be provided for nyons in order to enrich the
gas mixture:

For the calculated proton mass:

Esog = Eproton Nprotons = 1,51075 107° J - 2,974 10%° = 4,493 10" J (6.07)
For the measured proton mass:

Esog = Eproton Nprotons = 1,5033 107° J - 2,989 10%° = 4,4934 10™ J

Since the frequencies to be set and the respective energy equivalents are not
technically feasible, they are factored by two. Halving the frequency is permissible in
communication technology because halving the frequency of an electromagnetic
wave does not change the form of its comprehensive original frequency. It should be
noted that scaling also scales the deviations and tolerances accordingly. Fine
adjustment of the frequency will probably have to be inversely proportional to the
scaling.

The coupling frequency and radiation energy are scaled by a factor of 2:
Proposal for scaling with: 2

For the calculated proton mass:

2.28003 1023 Hz

foroton,scaled = 0 = 207,368 GHz (coupling frequency)
1,5107510° J -
Eproton,scaled = 40 =1,37410“°J (energy content per proton mass)
4,493 10"
Esog,scaled = T =4086,4 J (Energy content for 50 g proton mass)
4086,4 J

Pinput,scaled = s = 4086,4 kW (frequency-dep. input for 50 g plasma mass)
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For the measured proton mass:

2,268747 102 Hz _
foroton,scaled = 40 = 206,341 GHz (coupling frequency)

1,5033 107° J .
Eproton,scaled = 40 =1,367 10 J (energy content per proton mass)

4.4934 1010

Esog,scaled = T =4086,7 J (energy content for 50 g proton mass)
4086,7 J _
Pinput,scaled = s - 4,0867 KW (frequency-dep. input for 50 g plasma mass)

If the correct coupling frequency of the external energy source in the GHz range
resonates with that of the proton, then the reactor requires a constant radiation power
of only approx. 4,1 kW for a plasma mass of 50 g. The irradiation time for fusion
remains open for the time being.

Compared to Wendelstein 7x, which operates at approx. 140 GHz and 1-15 MW,
electromagnetic excitation takes place using the FSM concept at a coupling
frequency of approx. 206 GHz and a power of 4,1 kW. Plasma generation would be
1000 times more efficiently if the coupling frequency were selected via protons rather
than electrons.

Energy output :

The energy enrichment must only be continued until the plasmatic state is sufficient

(E(t) = h foroton Sin;(kt)), to start the fusion process. However, the effect is comparable to

the relativistic energy increase without an object velocity. Per total process for the
fusion of
6'H>*H+'H+H

18,77 MeV is generated. If the entire plasma mass were to fuse, the following heat
energy could be generated for electricity production.

For the calculated proton mass: For the measured proton mass:
Nprotons = 2,974 1025 Nprotons = 2,989 1025

25 1 25 1
Eoutput = 18,77 MeV - 2,974 10 E Eoutput = 18,77 MeV - 2,989 10 E

Eouput o= 9.3 10%° MeV Eouiput o= 9.35 10%° MeV
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Comparison with the hot fusion process in the Wendelstein 7x:

H* + °H* > “He® + neutron + 14,1 MeV Nprotonen = 2,989 10%°
25 1
Eouput = 14,1 MeV - 2,989 10% ¢

Eoutput o= 8.43 10%° MeV

The output appears to be similar for both processes. The main difference lies in the
generation of fusion with its ignition. By exciting protons instead of electrons, the
input power is reduced by a factor of 1000. The comparison assumes that the
temporal excitation of a plasma is modelled to be approximately the same length with
the same pressure and temperature. The classic hot fusion process could start
sooner here because it already contains higher elements. Another economic
advantage of the optimized process, however, is that it now uses hydrogen—which is
available in large quantities—instead of tritium. Natural tritium causes environmental
damage during extraction. When produced atrtificially, it requires additional energy
input, and its use necessitates more extensive shielding.
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6.4 Concept for Cold Fusion

A possible concept for the technical implementation of cold fusion is to be provided
for this model, which, like hot fusion, also enables energy to be gained. The concept
presented is intended to be an initial approach.

A common coupling frequency is sought for the excitation to be set in the fusion
process, which favours the process for a field-space shift. When a particle is shifted
in the field-space, it automatically generates a quark-fion plasma. In the intermediate
state between two field-space levels, the elements reach over 1000 times their mass
and correspondingly strong interaction properties, which favours the fusion process
even at lower temperatures. The fusion process no longer requires hot gas when it
takes place in the field-space-shifted state.

Technical concept for implementing cold fusion:

For particles to be displaced between two field-space levels, there must be a
surrounding potential field that encloses them and enriches them with energy. The
Wendelstein 7x with its gyrotron is likely to be only partially suitable for this purpose.
An alternative reactor design is proposed for the cold fusion concept. The hydrogen
is electrolysed from H, to 'H and introduced into a reactor chamber at room
temperature. In the reactor chamber, an electromagnetic radiation field exists
between two radiation surfaces. A static helical magnetic torsion field as shown in
Figure 6.5 is generated by means of a suitable torsion coil. Since the magnetic
torsion field inside follows a 45° angle, an exactly orthogonal electric torsion field is
present. At this location, the negative charge carriers are separated from the positive
hydrogen 'H* and accelerated. The gas mixture of hydrogen *H* and electrons e
moves mechanically separated from each other along the electric torsion field. At the
same time, the gas mixture is excited by microwave radiation from an external
energy source at a suitable coupling frequency. The energy introduced is increased
in a targeted manner with an efficiency of nearly 100%. At the centre of the torsion
coil is a constriction through which the hydrogen atoms must pass during their orbit.
At the constriction, the probability of fusion increases. The torsion field performs the
same task as the superconducting coils in the Wendelstein 7x. The radiation surfaces
replace the gyrotron, which continuously transfers its power to the reactor. After the
fusion process, the heat generated is also removed conventionally at the reactor wall.

Figure 6.6 shows the structure and Figure 6.7 shows the functioning of a torsion
coil that generates a magnetic field inclined at 45° in the centre. Currently, there is no
device that can build such a coil.
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Start with (+)
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Magnetic south

Figure 6.7: How a torsion coil works
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Figures 6.8 and 6.9 show a conceptual design and the associated operating
mechanism of a possible cold fusion reactor. The charge carriers separate within the
torsion field, causing the hydrogen to undergo a mechanical periodic cycle.

~ Radiation surface, alternating
electromagnetic field

\\__— High-voltage cable for torsion coils

Diamagnetic surface to shield
magnetic fields from the outside

Torsion coils

Reactor chamber with reactor wall

Radiation surface, alternating
electromagnetic field

Figure 6.8: Principle design of a reactor for cold fusion

_ Static magnetic field,
twisted at 45°, torsion-
shaped

Separate paths for hydrogen ions and
electrons along the induced electric

\) field

‘ l’ Meeting point between the
S > charge carriers and constriction
A"

point for the electric field

- presumed fusion site

Figure 6.9: Mechanism of action of the magnetic and electric torsion field on
the hydrogen mixture
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Energy enrichment with suitable coupling frequency for the cold fusion
process with hydrogen *H to helium “He:

The calculation follows the same pattern as for hot fusion. The main change now
lies in the coupling frequency for protons at a field-space shift with the 10th
dimensional family.

Again, a plasma mass of 50 g = 0,05 kg should be used for the calculation.
fe = 1,2356 10%° Hz

c 299792458 1
S

Aproton = = =1,31510" m
Prolon = 184528125 f, ~ 184528125 - 1,2356 102° Hz 315 10

The mass of the proton using the FSM particle model

Mproton = 1845,28125 M, = 1,681 10’ kg (calculated proton mass)
Mproton = 1836,15 Me = 1,6726 10" kg (measured proton mass)
Mass and coupling frequency of the proton:

With protons, the following coupling frequency must be used for a shift between two
field-space levels with the 10th dimension family and the corresponding dimension
reduction factor for the maximum velocity Vmyax.

For the calculated proton mass:

14 3 .6 20
forotons. = 5 [ 5 (5 )0 1° 5 e = 1845,28125 T, = 1845,28125 - 1,2356 10° Hz

fproton,5. = 2,28003 1023 Hz

143 56 0
foroton 10, = 5 [ 3 (5 1 75 3 fe = 1702531,4458 - 1,2356 10 Hz

foroton.10. = 2,10365 10%° Hz
Eprotons. = h foroton = 6,626 10°* Js - 2,28 10 Hz = 1,51075 107° J

Eproton.10 = N fproton 10, = 6,626 10°%* Js - 2,10365 10*° Hz = 1,394 107 J
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For the measured proton mass:

foroton = 5 [5 ( > 2B = fe =1836,15 f. = 1836,15 - 1,2356 10%° Hz

fproton = 2,268747 1023 HZ

1 5 6 1836,15

f —[=(=)2B]°—==f,=—————1702531,4458 - 1,2356 10*° H
proton.10. = 5 3(2)] 103 1845 28125 02531,4458 - 1,2356 107" Hz

foroton,10. = 2,09324 10%° Hz

Enproton = N foroton = 6,626 10°%* Js - 2,268747 10°° Hz = 1,5033 107° J
Enproton,10. = N fproton,10. = 6,626 10°%* Js - 2,09324 10*° Hz = 1,387 107 J
Number of protons in a hydrogen *H mixture of 50 g:

For the calculated proton mass: with: ne N

0,05 kg
1,681 102 kg

=2.974 10%®

Nprotons =

For the measured proton mass:

0,05 kg

> = 2,989 10%
1,6726 10" kg

Nprotons =
The multiple energy equivalent to be provided for nyons in order to enrich the
gas mixture:

For the calculated proton mass:

Esog = Eproton 10. Nprotonen = 1,394 107 J - 2,974 10%° = 4,145756 10'® J

For the measured proton mass:

Esog = Eproton,10. Nprotonen = 1,387 107 J - 2,989 10% = 4,145743 108 J
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The coupling frequency and radiation energy are scaled by a factor of 2:
Suggestion for scaling with: 2°° (comparison to hot fusion: 2%

For the calculated proton mass:

2.10365 10%% Hz

Igrg;gn 10.,scaled.

= 50 = 186,842 GHz (coupling frequency)
-7
1,394 10" J 22
Eproton,10.|scaled = T =1,238107J

(energy content per proton mass)
4,145756 10'8 J

50 =3682,2 J

ESOg,lo. ,scaled =

(energy content for 50 g proton mass)
3682,2 J

=~ 3,6822 kW

Pinput.scaled =

(frequency-dep. input for 50 g plasma mass)
For the measured proton mass:

2.09324 10%% Hz

Igrg;gn 10.,scaled.

= = 185917 GHz (coupling frequency)
1,387 107 J .
Eproton,lO.,scaIed = T =1,23210°°J

(energy content per proton mass)

4145743 108 J
ESOg,lo.,scaIed =

250 =3682,16 J (energy content for 50 g proton mass)
3682,16 J
Pinputscaled ® ——— = 3,68216 kW

(frequency-dep. input for 50 g plasma mass)
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If the correct coupling frequency of the external energy source resonates with the
correct excitation frequency of the displaced proton, then the reactor requires a
constant radiation power of only ~ 3,68 kW for a plasma mass of 50 g. The irradiation
time for fusion remains open for the time being. Presumably, due to the scaling,
irradiation during cold fusion takes 1000 times longer than during hot fusion.
However, a 1000-times lower temperature is required for the plasma in favour of the
irradiation time. The pressure can be increased, which reduces the time required for
conditioning the plasma. Once ignition has been successfully initiated, the process
can be sustained by supplying additional hydrogen. The specific modelling must be
designed technically.

In this case, too, the energy enrichment must only be continued until the plasma
state is sufficient (E(t) = h fproton ﬁ(kt)), to start the fusion process. The cold fusion

process ignites in a controlled manner and burns continuously, while hot fusion in the
spiral reactor is associated with statistically difficult-to-predict ignition and explosive
combustion of the entire material.

The coupling frequency to be set and the radiation power are of the same order of
magnitude as in hot fusion. The energy output for the cold fusion process could be
similar to that of hot fusion. The difference that leads to cold fusion lies in the fact that
the protons are shifted between two field-space levels with the 10th-dimensional
family. The protons fuse to form helium as a matter/antimatter particle. During a
shutdown process, some of the energy introduced could also be recovered through a
matter/antimatter annihilation reaction by means of thermal radiation, which was
previously used for energy enrichment. Key advantages of this concept include
controlled ignition, efficient control of the input, a sustained fusion process, and
safety due to low temperatures

It remains unclear for the present concept how long the torsion coils and the
external energy source must be active before a fusion process is successful. The
duration of the irradiation could be regulated via the scaling between the coupling
frequency and the energy input. The dimensioning of all components remains open
for this concept. The concrete design of a concept with all technical and legal
requirements would go beyond the scope of this paper.



7.1 The Universal Photon —the Origin of a Universe 288

Chapter

Description of the Macrocosm

using the Field-Space-Model

7.1 The Universal Photon —the Origin of a Universe

This chapter discusses a possible mechanism for the origin of a universe according
to the FSM model. In the first step, the imaginary observer is enabled to examine his
expanding universe backwards to its birth in order to find its origin. The processes
from birth onwards are then examined in order to deepen our understanding. The
model shown in Figure 2.6 is used for the description.

Description of the universe at the location dM(a = 0°) and —dM(a = 180°):

The point where the wavelength Ay of the universe coincides with the product of its
field radius rx and 21 is the starting point for the characteristic expansion as a
universe in space-time. Once the field radius becomes greater than its own
wavelength, the splitting of its 0-Spin momentum and the effect of its photon field in
the particle-field F1.3 begins.

a1 ,,M2 m 35 K9
G =6,67 10 Nk_92 ; € =299792458 S Kuni Muni =4,0396 10 <
h=6,626 10 Js
Planck's action quantum is calculated using formula (2.195):
h=Armk
If the wavelength A is equal to the field radius 21 14, the following applies:

h=Arnnmk=2Trn2mk with: Ay = 2717 1y (7.01)

r,=1.616 10 m

Comparison with Planck length I,:

l, = /zhn—cj; =1,616 10 m

Figure 7.1 schematically shows the intersection of the relativistic wavelength and
the relativistic field radius along the extension. The field radius of the universe
continues with formula (2.134) up to its maximum value ryq, while the wavelength,
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from the perspective of the inertial system undergoes a redshift according to formula
(2.197) up to its minimum value Ayp;.

Ainm

gravitational redshift

I i — Aui _ _
a> 0° a=30° a=60° a=90°
Legend:
—a . 1 A _ 35 .
A(t) = Auni prmy o = 1,616 10" m Auni = min. value
r(t) = r sin(a) r=1,616 10%°m runi = max. value

Figure 7.1: Diagram of the expansion behaviour of the universe with its
wavelength A and its field radius r

Falling below the intersection point at the location near dM(a = 0°):

Figure 7.1 shows the further course at the location with the field angle a = 0° as
soon as the value of the field radius r(t) falls below its own wavelength A(t). The
universe falls back into the characteristics of a photon. There is a size ratio between
the wavelength and the field radius of a visible photon, which provides an indication
of the circumstances under which the universe completely transitions to the
characteristics of a photon. This is the location very close to dM(a = 0°).
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Example of a visible photon:

h ¢?
Apho = 5,52 107 m ; Mppo = = 4,004 10°%® kg
G Mopj Kobj Apho

Gm h
(oo = % =2,9715 10% m

The ratio between wavelength and field radius is:

Apho = rphoY (7.02)

r 2971510% m
Y = —pho —
Ave 552107 m

=5,3810™° - Order of magnitude approx. 10°°

Applying the order of magnitude evenly distributed over the wavelength and field
radius, the following ratios for the universe result:

ry =1,616 10 m-5,3810%' =8,710% m (estimate)

2T 1616 10°° m
~ 53810%

=1910"m (estimate)

This makes the field angle a even smaller and brings it closer to zero:
ry Kuni = € sin(a) (7.03)

At the location dM(a = 0°), the minimum state of expansion is reached. From this
order of magnitude for the wavelength and field radius, the universe transitions to the
characteristics of a photon with mass Myp.. Photons can overlap as electromagnetic
oscillations. In this way, the universe could be absorbed into a higher structure as a
photon through interference. This higher structure is called the Universal Photon. In
this way, a universal photon can conversely expend part of its energy to create a
photon that can form itself into a universe. The creation of such a photon is already
the birth of the universe.

In the FSM model, there is no absolute state of singularity, but rather an
approximation until the photon properties of the universal photon are reached.
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Representation of the birth phase of the universe in field-space:

Starting from the universal photon, which a photon generates from its own wave
structure, important characteristics for dimensioning the universe are defined. There
is a fixed relationship between the gravitational constant G and the maximum speed
Vmax = € (= kr), which generate the mass-time and space-time constants. With a
certain mass My, Planck's quantum of action h automatically creates the ratio of an
oscillation for a certain circular frequency k and field radius r, that all define the
circumference of the universe and its period. The reciprocal of the fine-structure

constant, a, determines the point at which an interaction between photons begins.

Initially, the universe exists as a photon with a wavelength of Ay *1,9 10" m and a
corresponding field radius of approximately r(t) = 8,7 10° m as part of the universal
photon. The photon receives a spin-O-impulse P from the universal photon in the
wave-field Fas with 0 = Ppos - Pneg. According to the field angle a = 0°, the photon is
almost completely orthogonal to the dimension plane Dsg in accordance with its
space-time deformation. Its field deformation is also maximally contracted. The
photon has restructured itself throughout the entire field-space into an invisible
photon according to the photon model in Chapter 2. For the invisible photon, this is
the state in space-time in which the space-time-mechanical effects, with their
gravitational potential dM(a), interact most strongly with their counteracting forces.

The equation c2=Vs2 + V42 introduces the field propagation velocities V, and Vs,
which describe the field deformation and space-time deformation, thereby causing
the field angle a to oscillate dynamically. According to formula (2.177), the photon, as
a primordial universe, possesses a relativistic inertial force  of
F() = 1,211 10 N 9%(/(1‘) which, in the range 0° < kt = a < 90°, reduces the space-
time mechanical forces inversely proportional to the sine of the high field angle a.
This occurs by increasing its field radius and distributing its momentum across
smaller wavelength partitions within the available volume. The excess energy
E(a < 90°) is thus converted into volume. Its global potentials are distributed across
the divided wavelength partitions and decrease accordingly.

E(a) = runi h _hc 1
(G) B B AUni sin(a)

r(t) AUni

(7.04)

In Figure 7.2, the two partial photons, each with a spin of 1 and a partial
momentum, represent the universe at that primordial moment, as soon as the state
21 1y = Ay is reached. The field radius and the wavelength now have the same size
r, = 1,616 10°° m. The space-time deformation, through the global field angle a,
forces both impulses to be orthogonal to the dimensional plane Dsg. Through the
rotation of two partial pulses with spin 1, one above and one below the dimension
plane Dsg, the photon field forms its electric voltage potential. The photonic separation
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would be comparable to two charged capacitor plates. Due to the time-dependent
expansion of the electromagnetic photon field, the variable voltage potential acts like
a displacement current with its orthogonally aligned magnetic field. In the wave-field
F4.6 , the displacement current generates an electric field effect parallel to the fourth
spatial dimension D, The electrostatic separation occurs through the dimension
plane Dsg In the initial stage of the universe, the electric potential (like the
gravitational potential) is at its maximum and tends towards its minimum until it
reaches its maximum expansion.

i Electrical potential of
| the photon field

Partial photons, each :
with 2 times spin 1 |

D, Rotation direction
wave-field of the field vectors
Fas of the photon
Ds particle-field F; .2

Vs=csin(a=0° =0
Ds

V,=ccos(a=0%=c

Figure 7.2: Shows the universe as an invisible photon after the separation of its
momentum

Only when the field radius r(t) exceeds A(t), the wavelength of the photon, does the
photon become a universe. At exactly this moment, the universe with the particle-
field F1.3 becomes a 6-dimensional extension of the field-space. It seems reasonable
to assume that this process takes place within an infinitesimally short period of time.

The spatial expansion r(t) now exceeds ry. With the continuous expansion of the
universe, the influence of the field propagation velocity Vs begins to increase. The
expansion of the universe leads to the following dynamics: V4 = (¢ = 0); V5 = (0 = ¢).

Meanwhile, the original photon field continues to divide into smaller photon
partitions, subject to the conservation of momentum. The next division only occurs
when the wavelength of the universe Ay fits twice into its current field radius r(t), and
SO on.

During the expansion of the universe, the quantity of partitioned fields of all particles
corresponds to the original electromagnetic photon field. It follows that each photon,
as a space-time quantum with its field radius and mass, also contributes to the
surrounding space-time and to the total mass of the universe.
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The angular momentum of the universe remains constant for its quantised partitions
with the order of magnitude of Planck's quantum of action h for a full arc measure
with 21. As a result of its dynamic expansion, the field-space fills with a growing
quantity of invisible photons, fions and visible photons of different frequencies until its
potential forces are exhausted at maximum expansion across space-time.

With its global expansion, the universe continuously forms from an orthogonal to a
parallel shape to the dimensional plane Dse.

The metric component is:
ds2 o [1 + cos(Kunit)]

Figure 7.3 shows the state of the universe at the location dM(a = 90°) based on its
size at the location dM(a = 0°). Note the space dimensions shown, which are rotated
by 90° compared to Figure 7.2. The small circles represent all photons in the
universe, which have been divided into half-integer multiples via the momentum.

Electrical potential of
the photon field
formed parallel to Dsg

Ds
wave-field
F4—6
Ds / particle-field F;.3
Vs =csin(a=90°)=c
Dy

V,=ccos(a=90°)=0

Figure 7.3: The hypothetical change in the universe over the spatial extension,
parallel to the dimension plane Dsg

At the end of the spatial expansion at the location dM(a = 90°), all invisible photons
have transitioned into visible photons and propagate in the surrounding space at a
maximum speed Vnax = Vs = C. Fions are merely an intermediate stage between the
state of the invisible photon and the visible photons at the end of this development.

Relationship between wavelength and field radius for a universe and a photon:
Photon: field radius < wavelength

Universe: field radius > wavelength
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7.2 Space-time characteristics of the Universe

In order to enable a calculation example for the various size ratios, the mass of the
universe My, must be defined as the input variable.

Determination of the mass of the universe Myn;:

So far, only the visible mass of the universe can be observed. In reality, this would
probably be greater if a mass determination were carried out from different positions
in the universe. The data is constantly being updated. The visible mass of the
universe is given in the literature as 10> kg. According to the literature, it is also
assumed that dark energy currently accounts for 68% of the total mass. For this
example, let us assume that the value for dark energy from the literature corresponds
to the invisible photons according to FSM. This leaves 32% for visible and hidden
particles.

Muisible_uni = 10> kg; G = 6,67 10™* Nk—gz, c= 299792458 —:

34 35 kg
h 6 626 10 \]S kUm MUm - 4 0396 10 Mdark _energy — 68% MUm
In the particle model of the FSM, 15 x 4-dimensional rotational orbits are possible.
Most particles are constructed with four such rotational orbits for the proton and

neutron. Only a few particles, such as the Z-, W- or H-bosons, require five rotational
orbits.

I 26,66% of visible particles correspond to a ratio of 1: 2,75 to hidden particles

The distribution of mass in the universe is as follows:

4 11
visible particles: I 32% = 8,5% hidden patrticles: 15 32% = 23,5%

Dark energy = total number of all invisible, uncoupled photons = 68%
The distribution of mass fractions relative to the already visible mass is as follows:

23,5%

53 53
559 107 kg = 2,765 107 kg

— 53
l\/lvisible_particles =10 kg IVlhidden_particles

68/0 53 53
I\/Iinvisible_photons 8.5% —— 10> kg = 8 10 kg

My = 10 kg + 2,765 10°° + 8 10°% = 1,1765 10> kg
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Maximum radius of the universe:

The field radius r contributes to the spatial extent. r(t) corresponds to the relativistic
field radius. To obtain a manageable result, the following results are given in orders
of magnitude of billion light years (LY).

-2 2134

- G MUni

Tuni = =8.7312510*° m=8,7310" m (7.05)

funi = 92,35 billion LY

Wavelength of the universe:

For a =90°:
- hc — -96 i — 1
Auni = m =1,87861 10" m relativistic: A(t) = Auni sin_m) (7.06)
runi = 8,73125 10 m = 8,73 10 m relativistic: r(t) = run sin(a)
Field angle a at location with a wavelength of A,:
h c? 1 _GMun
G Mo ko sin@) @ Sn(@ 2m
h C4 h C4
in(a) = > =sin™ 7.07
sin(@) \/2Tr G* Muni® Kuni amen (\/ 21 G* Myp® kUnl) (7.07)
a =~ 1,0603 10°%
Alternatively:
- -1 rx
a =sin?(=%) (7.08)
RUni
-35
1,616 10" m
a = sin™( )

8,73125 10%%m

a=1,0604 10°%

= The mass of the measured visible universe in relation to all invisible photons is
confirmed with only a slight deviation.

= The FSM results for determining the mass of the universe are almost
completely consistent with astronomical observations.



7.2 Space-time characteristics of the Universe 296

Field angle a at the location where dark energy begins to couple:

The event horizon with the field radius re is equal to the radius of the electron Re
with the reciprocal factor of 137 at this location.

Ae

21 137 - Run,-) (7.09)

a = sin(

r
a= sin'l(Re ) with re =2,82 10 m

uni
With the expansion beginning at r., the universe starts to electrically couple its
invisible, uncoupled energy with the slightest excitation.

2.4263 1012 m
217 - 137 - 8.73125 10%m

)

a = sin™(

a=1,.8510"%

Circumference U of the universe:
Uuni = 27T Tuni (7.10)

Uuni = 21 ryni = 580,3 billion LY is the time required for light to circle the universe at
maximum expansion

Circular frequency of one period:

k= G,Iy (2.135)
G Myp, 10 ] .
Kuni = o ~3,4336 10 < - k corresponds to the circular frequency of the
ni
universe
1
Tor = P (7.11)
1 . :
Top = P =~ 92,35 billion years for one complete period T

Time until maximum expansion of the universe:
. . . 1 .
The maximum expansion is already reached after g or after 2 of a full period T.

T 92,35 billionY .
Texpansionmax. = 2 = 2 = 23,09 billion years
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Determination of the current field angle a using the mass distribution:

Birth of the universe Current expansion At the end of expansion
Minvisible_photons = 100% Minvisible_photons = 68% Minvisible_photons = 0%
Mhidden_partice = 0% Mhidden_particle = 23,5% Mhidden_particle = 73,33%
Myisible matter = 0% Myisible_matter = 8,5% Myisible_matter = 26,66%

Visible matter currently accounts for 8,5% of the total mass. When the universe is
almost completely expanded, it can be assumed that the ratio between visible and
hidden particles will remain the same during their transformation from invisible
photons. Thus, the proportion of the total mass of the universe is infinitesimally close
to the end of the maximum expansion for visible matter at 26,66% and for hidden
particles at 73,33%. Based on a mass fraction of 26,66% after 100% development,
the current field angle a corresponds to the mass fraction of 8,5% at the location of
the current expansion.

8,5%

a =sin*

= 26 660/) = 18,7° -> current field angle a of the universe
’ 0

Similarly, the field angle a could be calculated based on the amount of matter
already coupled relative to the total amount.

2%

100%

a = sin( )=18,7° - alternatively

The curve for the amount of available dark energy shows a dynamic sinusoidal
pattern. The expansion of the universe with its potential energy and the decrease in
the amount of invisible energy are complementary to each other. However, the time
interval of a measurement could be so small that only the accelerated expansion of
the universe is detected, but not the decrease in the amount of invisible energy.
Ultimately, the more accurate the astronomical data on the mass ratio between dark
energy and visible mass, the more precisely the current field angle a of the universe
and thus its field radius r can be determined.

Relativistic energy increase of the universe at the current field angle a:

The relativistic energy increase was derived in Chapter 2.2, Point 10 and
represented by formula (2.101):

1 1
—— = Mgy 2 —— with: a =kt
sin(a) ¥ sin(a)

- relativistic energy increase for accelerated objects

E(G) =h fobj
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E.isible matteri(tla = Myisi c2——————=2810"J 7.12
L visible m rAtla — Wlvisible_matter S|n(a= 18,70) ( )

-> energy fraction of visible matter

Ehidden_matter(t)a = Mhidden_Mmatter C2 Sn(@=18.7%) =7,7510°J

-> energy content of hidden particles (dark matter)

Einvisible photons(t Ja = Minvisible_photons C? W =2.2410"J

-> energy content of all invisible photons (dark energy)

1
= 22— — 71
élolal@g_ Muni € sin(a = 18,7°) 3,310 J

-> energy contribution from the quantities of visible matter, hidden particles and

invisible photons

1
= R 71
Eualle = Mon € 5o = 1,057 10 )

The relativistic energy increase occurs as long as the universe is exposed to the
compensating forces of space-time with a field angle a # 90° or 270°. The universe
must therefore perform additional work in order to expand against the compensating
forces. The energy required decreases with expansion and is dynamically converted

into space volume relative to the inertial system according to a sine function.

Current radius r(t) of the universe:

I(t)18,7°_= runi Sin(a) = 92,35 billion LY - sin(18,7°) = 29,608 billion LY

Current age of the universe :

xI|-

Ton =

1
Tosn = 1k =~ 23,0875 billion years -> one quarter period

= 92,35 billion years - complete period

1
t(a) = ik sin(18,7°) = 7,402 billion years - to the current field angle a = 18,7°
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Remaining time of the attractive time of the universe:

7,402 bill.Y
23,0875 bill.Y

1
100% = 32,06% -> Attractive time already elapsed from ik
Ateypansion = 23,0875 billion years — 7,402 billion years
Ateypansion = 15,6855 billion years -> remaining time suitable for life
Trigonometric distance b(t) for the decrease in field potential:

bt) trigonometrically describes the remaining distance of the field angle a between
dM(a) and dM(90°) until it reaches its maximum at a = 90°:

b(t) = ryni cos(a) (7.13)

with: rysi = 92,35 bill. LY ; a = 18,7°
b(t) = runi cos(a) = 92,35 bill. LY - cos(18,7°)

b(t) = 87,47 billion LY - Potentially still hidden depth of the observable light at the
location of the gravitational potential dM(a = 18,7°) until the gravitational force with
the field angle a at a = 90° becomes minimal. It can be seen that, depending on the
time dilation effect of light during the expansion of the universe, only part of the light
will be visible to the observer.

Maximum and current field propagation velocity V4, and Vs:

The field propagation velocity Vs corresponds exactly to the maximum velocity
Vmax = C when the space-time mechanical effects on the Lorentz factor 1 have
adjusted to the maximum expansion of the universe:

m
V5 max = € Sin(90°) = 299792458 5 with: a = 90°

Current field propagation velocity Vs and V, in the field-space at the location of the
current field angle a:

m
Vs = ¢ sin(18,7°) = 96117356,5 5

m
V4 = c cos(18,7°) = 283966497.5 <

Current spatial expansion velocity of r(t):

ri) = ch b (H2 = \/02 - ¢2sin?(a) = c cos (q) (7.14)

note: 1. Derivation of cos(a)
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m
r(t) = c cos(18,7°) = 283966497,5 5 - The space expansion velocity relative to the

volume radius r(t) is equal to the current field propagation velocity V4, and decreases
continuously over the course of the cosine function to the maximum expansion with
a = 90°. During the early stages of the universe, the expansion of space is faster than
Vs at the field propagation speed V.. This phenomenon turn around with the field
angle from a = 45°.

Current velocity of b“(t) at location a = 18,7°:

b'(t) = \/02 -r(H2 = \/02 - ¢2 cos?(a) = c sin(a) (7.15)

note: 1. Derivation of sin(a)

m
b'(t) = c sin(18,7°) = 96117356,5 5 - The velocity relative to the path b(t) is equal to

the current field propagation velocity Vs and allows the telescopes to peer deeper and
deeper into the universe at ever-increasing speeds. It increases continuously with the
course of the sine function until it reaches its maximum at c sin(a =90°). The
assumption that the universe is expanding faster and faster with rft) is therefore a
fallacy, because it is the measured speed of light Vs that continues to increase. The
field propagation speed V4 on the other hand decreases with the expansion of space
r(t) with the cosine function. The standard model assumes a multiple of the speed of
light to explain the accelerated expansion of space in the universe. Objects moving
faster than the maximum speed Vmax = C already contradict the special theory of
relativity. In contrast to the standard model of the universe, the FSM explains that the
maximum speed of light ¢ is not reached during the expansion phase and thus
describes a conformal expansion characteristic of the universe.

Distance w(t) already travelled by visible light :

The relativistically travelled distance w(t) takes into account the contraction
dynamics of the speed of light Vs at all expansion locations in the universe. This
corresponds to the information about the visible depth of the universe that telescopes
actually register.

w(t)=runi (1 - cos(a)) (7.16)

w(t) = 92,35 Mrd. LY - (1 - cos(18,7°)) = 4,875 billion LY - Current visibility of the

universe

With a lifetime of 7,402 billion years, the universe has expanded to a volume radius
of 29,608 billion LY, but its light could travel only a relativistically distorted distance of
at most 4.875 billion LY at the relativistic speed b'(t). This confirms the above
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statement that the universe is currently expanding significantly faster than light can
travel through it.

Object time of a moving object relative to a stationary object:

Due to the periodic expansion of the universe, which follows its own object time, its
ageing behaviour also changes during expansion. The universe ages with its
expansion as a function of time dilation. This corresponds to previous calculations
that telescopes can see deeper and deeper into space at ever-increasing speeds.

c c
{ —— }¢=18,7° = { ——=}a=187
|2 - ity le2-v,2

c 299792458 = 299792458 =

(7.17)

{ oo v, oo J (200792458 g)z (283966497.5 2)2 feer 96117356,5

Alternative:

{;}a=187° == :.; (7.18)
¢ - r(ty ' Vs sin(a=18,7°)

m =3,12 - Time dilation in the snapshot

Cross-check at location dM(a = 18,7°):

m m
¢ = factor for time dilation- V5= 3,12 Vs = 3,12- 96117356,5 g = 299792458 g

Circumference U universe o at point a = 18,7°:
Ut _uni_18,7° = 2TT I'space expansion_18.7° (7.19)
Ut uni 187> = 211+ 29,608 billion LY = 186,03 billion LY

With a time dilation factor of 3,12:

Ut uni_a = 2TT I'space expansion_a_in_bilion Ly * time dilation factor (7.20)

with: [Uy uni_g] in billion LY
Ut uni 18,7¢ = 21T+ 29,608 billion LY - 3,12

Ut uni 18.72.=580.3 billion LY (see also orbit at position a = 90°)
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= A field emission with velocity Vs always requires the same time to orbit the
universe at all locations with gravitational potential dM(a), taking into
account time dilation. This alternatively explains the prospective trajectory
curve from Figure 2.6.

Relativistic course of some parameters depending on the field angle a:
Increase in coupled matter: mattery, = sin(a) (2.99)

Decrease in dark energy: dark energyy, = 1 - sin(a)

m
Energy: Ewtal,a = Muni C2 with: Mun = 1,1765 10> kg; ¢ = 299792458 S

sin(a)
. 1 . L -

Age of the universe: t(a) = ik sin(a) with: T 23,0875 billion years
Radius of the universe: r(t)=r sin(a) with: r = 92,35 billion LY

Path of light: w(t) = (1 - cos(a)) r with: r = 92,35 billion LY

. . 1 .
Time dilation factor: — with:r=1;c=1
sin(a)

1

Factor for relative energy increase: with:r=1;c=1

sin(a)
a 057 | 287 | 5,74 | 145 | 18,7 | 30 |44,43°| 64,1 | 81,9 89,7
Dark 99% 95% 90% 75% 68% | 50% 30% 10% 1% 0,001%
Energy
0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
Matter 1% 5% 10% 25% 32% | 50% 70% 90% 99% 99,99%
Energy 1,06 2,11 1,06 4,22 3,3 2,11 1,51 1,17 1,07 1,06
in J 1073 1072 1072 1071 1071 1071 1071 1071 1071 1071
Age 0,23 1,15 2,31 5,78 7.4 11,5 | 16,16 | 20,77 | 22,86 23,08
In bl”lon ] ] ] ] ] ] ] ] ] ]
years
Radius
. - 0,92 4,625 9,25 23,13 | 29,61 | 46,2 64,65 83,05 | 91,45 92,345
in billion
LY
Path w 457 0,116 | 0,463 | 2,94 | 4,875 | 12,4 26,4 52 79,35 91,85
in billion | 103 ' ' ' ' ' ' ’ '
LY
1 100 20 10 4 3,12 2 ~2 1,11 1,01 | 1,00001
sin(a)

Table 7.1: Dynamics of various variables as a function of the field angle a
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a Ve m 1 V.| m 1
sINs sin(a) ag cos(a)

0° 0 (00) 299792458 1

1° 5232100 57,3 299746798 1,00015
10° 52058414 5,76 295237937 1,015
18,7° 96117356 3,12 283966497 1,056

30° 149896229 2 259627885 1,55

60° 259627884 1,155 149896229 2

88° 299609832 1,00061 10462605 28,65

Table 7.2: Effect of the field angle a on the
field propagation velocities Vs and Vy;
Yellow: fictitious singularity situation;

Orange: current situation;
Red: interface between Vs and V; ;
Green: location of the inertial system with Vs =c

These values fit together very well, because as the field angle a increases, the
object time also changes in such a way that the spatial expansion with decreasing
gravitational potential of dM(a = 90°) relative to an object with mass mgy, follows the
sine periodicity. Consider the value of a, which is initially a=18,7°, but already
accounts for 32% of the age and radius of the universe relative to a = 90°, until the
maximum expansion is reached. The expansions speed of the universe rft)
decreases with the increase of the cosine. However, the trigonometric path w(t) from
the signal point with the source at location r(~ 0) to the object continues to accelerate
until the maximum expansion with r(a=90°) is reached, see Table 7.2. The
remaining field angle a with the distance b(t) accelerates until the velocity
b‘(t) = c sin(a = 90°) is reached. Classically, this distance of the visible light with w(t)
is interpreted as being related to the current radius of the universe r(t) with increasing
distance. This is only the case in the initial and final states in all directions of the
mathematical hollow sphere shape. The dynamic change of r(t) as the volume radius
of the universe is described by r{t) = V, relative to the field propagation speed Vs.
The spatial expansion with rft) = V4 is currently faster than the field propagation
speed Vs. The ratio is specifically:
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m

v, 283966497 T
—“-———— 2205 (7.21)
Vs~ 96117356 =

Quantised matter currently interacts with 2,95 times the force of gravity instead of
following the expansion of the universe. This is why two galaxies can meet at a 90°
angle when they should be moving away from each other. This dynamic rotates from
the field angle a = 45°. Within the field angle 45° < a < 90°, galaxies will increasingly
follow the expansion of space in the universe as the gravitational force between
objects decreases in relation to the diminishing gravitational potential. This also
means that the distribution of galaxies in volume space is completed more and more
quickly in accordance with the sine function.

It can be seen for the first quarter period that, with a possible travel time of
approximately 23,1 billion years, light will not consistently reach the radius of 92,35
billion light years. This is due to two factors. The first is that, at the beginning of its
expansion, the universe expands faster than light through the cosine function with the
field propagation speed V, than light could propagate at the speed of light
Vs = ¢ sin(a). This only turn around with the field angle of a = 45°. The second factor
is that the light cannot make up for the time lost due to the space it has already
travelled with increased time dilation, until it reaches its maximum expansion with
minimal time dilation. This means that the observer will only ever be able to see a
section of the universe, even if this section becomes larger and larger as the
universe expands. The observer will always lack information about the observable
depth, the mass of the visible universe or our position in the universe. A concrete
indication of this is that the visible universe is currently 7,4 billion light years old, the
volume radius of the expansion is 29,608 billion light years, and yet the observer only
registers a viewing distance of 4,875 billion light years with telescopes. If the current
time dilation is taken as 3,12, the telescopes would theoretically be able to register a
non-space-time-distorted depth of 3,12 - 4,875 billion light years, or 15,21 billion light
years. The observed light does not take into account the dynamic development of its
propagation speed G'(t) nor the physical limit at which the measurable gravitational
redshift produces wavelengths that are too long for detection.

The realisation that only a small section of the universe can be seen by observers
measuring from Earth suggests that telescopes only measure the most distant
celestial bodies in different stages of development. The idea that we are standing in
the centre of the universe on Earth and therefore measure the same distance in all
directions seems extremely unlikely at first glance. On the contrary, using the FSM
model, it would even be possible to determine our own approximate position in the
universe by triangulating the measured gravitational redshift along the entire
spherical sector. The determination of the visible mass of the universe and its almost
exact confirmation by the field angle a in the state ry = A« suggests that our position in
the universe must already be very close to the centre of the spherical sector.
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The cosine-shaped field forces over the path b(t) with cos(a) at the maximum
expansion height mathematically obtain a negative sign from the field angle a > 90°.
This is obviously due to the change in direction of the field propagation velocity V4,
which points in the opposite direction from a > 90°. To do this, simply continue the
development of the field propagation velocities of V4 and Vs from Figure 2.6. The
repulsive forces begin with along the way — b(t) at the location dM(90° < a < 270°).

Furthermore, it must be noted that, starting from an expansion of the universe with
the field angle a > 90°, the spatial density increases again and the period continues
to move towards the repulsive component of the next Big Bang stage -dM(a = 180°).
This means that the field propagation velocity Vs becomes smaller again with respect
to the spatial density. The patrticle structures will dissolve as the period increases.
This is comparable to a sandcastle that disperses in water. In today's favoured
standard model of the universe, this would be incorrectly interpreted as a further
expansion of space until the particles dissolve. According to the present model, the
reason for the dissipation of particle and energy structures lies in two factors. First,
the course of the expansion of the universe influences the global gravitational
potential between objects up to the location dM(a = 90°), where the field potential has
become minimally small. Second, as the period continues, the direction of attractive
forces changes to repulsive forces.
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7.3 Prediction of Multiverses

The goal of a universe could be to obtain a symbolic framework for generating
information and thus knowledge, which can be superimposed on the universal photon
as needed through fusion.

At the beginning of the universe, there is a photon similar to a blank hard drive
without any information or knowledge. As space expands and its impulse divide, the
information in the universe also grows. A treasure trove of knowledge from lived
experience begins to form. According to the FSM model, the viable time in the
universe is limited to only the first quarter of its period T. It would be a waste of
energy and time, as well as a contradiction to the nature of nature, if new, more
complex information were first formed in a universe and then simply disappeared
again after a period of many billions of years. There must therefore be other places
where this information could go. Using a multiverse, the information would be able to
move to neighbouring universes and continue to grow. Such universes must be
directly and comprehensively based on ours, which, among other things, currently
form a viable environment. Since a universe only allows life within the first quarter
period, at least four universes must exist as neighbours, offset by a quarter period. At
the same time, other universes will already have begun to develop their own
information in a temporal overlap. There must therefore be a multiple of four
universes available as immediate neighbours to our universe. They may be clustered
together like soap bubbles and are interconnected in such a way that each universe
could absorb all possible information from another universe regardless of its spatial
extent.

The mathematical representation of energy for a multiverse could be described as
follows:

1 ,
Ewmutiversum = X1 My €2 sin@an with: n € N (7.22)

The maximum speed Vyax with ¢ = 299792458 g the gravitational constant with

m2
G=6,6710" Nk_gz and the Planck's constant with h = 6,626 10>* Js seem to be a
characteristic feature of the origin of universes. It represents a thumbprint of the
universal photon.

Figure 7.4 could show the aforementioned foam of the multiverse.
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Figure 7.4: Multiple universes based on our own

The Landscape Problem and the FSM Solution

Context of the problem:

The landscape problem in string theory is that there are an extremely large number
of possible vacua often 10°%° or more. Each vacuum can give rise to different
physical constants, particle masses and even different gauge groups. As a result, the
theory largely loses its predictive power — almost any observation can be explained
by a suitable vacuum.

How FSM solves the landscape problem:

The FSM structurally avoids the landscape problem by making assumptions that
differ fundamentally from those of string theory. The solution arises from several
interrelated principles.

a) Fixed and small number of dimensions

e The FSM operates with exactly 7 dimensions (4 visible + 3 compact)

e Unlike string theory, there are not an arbitrary number of extra dimensions, nor
is there a wide variety of Calabi-Yau manifolds. The three compact
dimensions (Da, Ds, Dg) are fixed and oscillate dynamically.
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b) Dynamic rather than static compactification

The compact dimensions oscillate with cos(kt + 8). As a result, there are no
static vacua in the string sense.
The geometry is time-dependent. This alone drastically reduces the number
of possible stable configurations.

c) Fixed initial symmetry and geometric refraction

Fixed symmetry group SU(4).

This breaks dynamically to SU(3) x U(1) via the phase angle f and the
oscillation.

There are no arbitrary gauge groups or arbitrary symmetry breaking as in
the string landscape.

d) Topological and geometric fixing of constants

Many fundamental quantities cannot be chosen arbitrarily, but are determined
geometrically or topologically:

Number of generations = 3 (based on the number of turnsn =1, 2, 3)
Fine-structure constant a = 1/137

Anomaly-free via Chern classes (c; =0, c3 =0)

Colour neutrality and transition achieved by projecting onto the visible area

e) A multiverse with uniform constants as a ‘fingerprint’

The universal photon is the origin of the universe

Any number of universes can come into being.

Crucially: all these universes share the same fundamental constants (like a
fingerprint). They differ only in size, depending on the energy input, and in the
current stage of their periodic expansion.

The universes are interconnected via the universal photon.

Because universes go through different phases of their oscillation (Figure
7.4), information or life can migrate from an ‘unfavourable’ universe to a life-
friendly one (e.qg. the first quarter of the period).

In the Planck regime, the universe does not collapse into a singularity, but into
a pure wave state. When transformed back using relativistic principles, this
leads to a resonance with the universal photon. No information is lost;
instead, it is written back into a shared ‘quantum register’ of all universes. The
FSM possesses built-in quantum consistency on the Planck scale, even
without a complete quantum field theory of the metric having been formulated.

This multiverse is not a landscape in the string theory sense, because the physics
is the same in all universes. There are no arbitrary vacua with different laws.
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Unresolved issues:

Although FSM largely avoids the landscape problem, some questions remain
unanswered:

How does the mechanism of the universe’s creation from the universal photon
work?

What determines the energy distribution, and why should the values differ?
Information transfer: How exactly can information or ‘life’ be exchanged
between universes in different phases?

Testability of the multiverse and its linking mechanism

Entropy and information: How is the loss of information dealt with in collapsing
or ‘unfavourable’ universes?

The FSM solves the landscape problem by severely restricting the degrees of
freedom from the outset. Because so many constants are fixed, no classical
landscape emerges. Instead, the FSM model allows for a multiverse with uniform
physics, in which universes differ only in size and their current state of expansion.

The dynamic details of the origin of the universe and the specific transfer of
information between universes remain unclear at this stage.

Possible links between FSM and quantum information theory

In FSM, the universal photon is the common origin of all universes. It connects
these universes in a fundamental, non-local way.

The universal photon as a non-local channel of information:

Entanglement (EPR) is equivalent to an Einstein—Rosen wormhole (ER)

The universal photon can be interpreted as a shared entangled state that
connects all universes, much like a quantum network in which the individual
universes act as nodes.

In principle, information can be exchanged between universes without
signals having to exceed the speed of light in the classical sense — quantum
teleportation.
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Phase-dependent multiverse and guantum information:

The FSM posits that different universes are at different stages of their periodic
expansion. A universe in an ‘unfavourable’ phase (e.g. excessive expansion or
contraction) can transmit information to a universe in a ‘life-friendly’ phase (e.g. the
first quarter of the cycle).

e This corresponds to the concept of quantum error correction from quantum
information theory. Information is not lost, but is distributed redundantly across
multiple ‘codes’ — in this case, universes in different phases.

e A universe in an ‘unfavourable’ phase can be regarded as a decoherent
state, whilst another universe in a ‘favourable’ phase functions as a coherent,
information-preserving state.

e The transmission of information between universes via the universal photon
can be understood as a form of quantum teleportation or quantum
communication over long distances (between universes).

Preservation of guantum information:

In FSM, the problem of information loss in black holes or during transitions between
universes is mitigated by the universal photon and the phase-dependent
structure.

e Information is not lost, but is ‘transferred’ to other universes that are in a
more information-friendly phase.

e The universal photon acts as a shared quantum memory or as a medium
for entanglement, much like a quantum register in quantum information
theory.

Spin-0 pair state and entanglement:

The spin-0 pair state of dark energy described in the FSM (Chapter 2.2, Point 18),
involving two entangled spin-1 photons with opposite helicities, is already a concept
derived directly from quantum information theory.

e Thisis a maximally entangled state.

e As long as the pair exists such that f<fy,, it is non-separable — a
measurement on one part of the pair instantly affects the other part.

e This is a direct application of quantum entanglement on a cosmological
scale.

The FSM forms a natural and consistent bridge to quantum information theory. It
describes the multiverse as a quantum information system in which information can
be preserved and exchanged between different ‘branches’.
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7.4 Description of Black Holes

The field radius has the property that no photon can escape once it reaches this field
radius. In the particle model, the field radius is determined to be very small. Black
holes (BH), on the other hand, have a particularly large field radius Rgy from which
no photon can escape. This is also called the event horizon. The event horizon only
begins to have an outward effect on an object when its field radius is greater than its
own wavelength. This intersection between the field radius and the wavelength is
shown, along with a particle structure that has exactly these properties. An indication
of this is given in Chapter 7.1 with the state of the universe at the location
dM(a - 0°). This is the location where a photon would be able to generate a field
radius by occupying just enough volume with its own wavelength to oscillate within it.
This would mean that a particle has been found whose wavelength is as small as
possible, but still exists in the space-time of the universe.

The transformation of an object into a black hole:

The lower limit coincides exactly with the point where the wavelength A of a field
body is equal to the product of its field radius r and 2m. The approach used to
calculate the field angle a corresponds to the characteristics of the universe:

G=6,6710" Nkﬂgzz ; C = 299792458 g ; Kuni Muni = 4,0396 1035%9 ;

h=6,626 10" Js; rgy =7421,5m

Equation (7.01) applies, in which the wavelength A is equal to the field radius 21T ry:
h=Armk=2mr2mk

,=1616 10%¥ m - equals the Planck length

The maximum compression of a field body is reached at the volume radius ry,
beyond which it takes on black hole properties. Depending on the mass absorbed by
the black hole, its wavelength will continue to shrink and its field radius will increase.
A black hole continues to grow as it absorbs photons and particles from the outside.
A universe, on the other hand, has a constant mass and a dynamic field radius r(t)
that expands and contracts in a T-periodic manner.

The contraction must result in the simplest possible particle structures that such a
contraction can produce. Figure 7.5 illustrates the state derived so far.
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Photons spin + 1 Constant field exchange
B Green: electrically potential due
to rotation orthogonal to plane
D4 Dsg

wave-field
Fis
Ds particle-field Fi .-

Ds

B

Figure 7.5: Black hole in the wave-field F,46, shaping parallel to Dsg

As a minimally entangled spin-0 photon, the rotating field body would be capable of
rotating at the maximum speed Vnax = €. The configuration takes on structures similar
to dark energy, orthogonal to the Dsg dimensional plane.

The two sub-photons are electrically attracted to one another. Their orthogonal
orientation relative to the Dsg dimensional plane prevents a classical approach and,
consequently, an annihilation reaction. Externally, this structure behaves like a
neutral but internally polarized object. Both sub-photons are in a stable, entangled
equilibrium. However, the internal structure cannot be measured due to the event
horizon.

The compact geometry transitions into a complex topology with a high number of
windings n and possibly g = 1. The object possesses high topological stability due to
its Chern classes, but is close to the transition to evaporation.

The entire mass is stored as pure rotational energy of the photons. The potential
V(¢n)dark reaches its maximum value. The object emits extremely intense radiation
(similar to Hawking radiation) because the oscillation [cos(kt + 8)] becomes very
high-energy during compression.

This representation has the simplest 1:1 coupling between particle-field and wave-
field, which is not adversely affected by the complexity associated with larger
particles. This spin-0 photon pair will be referred to below as the black hole photon.

External angular momentum:

Astronomically, a black hole is identified, for example, by its event horizon radius r
when it causes a gravitational lensing effect or gravitational redshift. This structure
has a high mass. Consequently, the measurable portion of the angular momentum is
dominated by the term in the formula (2.197).
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h h
L icle-fi =G Mg rgy+— with: — =0
@_particle-field_BH BH 'BH 217 21T

Largest gravitational potential of a black hole:

m
sin(a) The maximum gravitational potential is at 90° at the equator.

Fen = >

The lowest gravitational potential is at 0° to the axis of rotation.

Weakest gravitational

dM(a) increases with potential at the poles

the sine towards the

equator up to 90° M(a) ~ 0 at M sin(0)

Maximum gravitational
potential at the equator for sine
(90°)

Figure 7.6: Gravitational potential along the surface of its spherical sector in
the particle-field Fi3

Angular momentum is conserved. \ —
A~10" m

The inertial force of the photon is -

lowest when it's perpendicular to the

axis of rotation. There, photons are

absorbed and adjusted to the N

wavelength of the black hole photon. \ Smooth transition of the

wavelength increase

-73
i~ 10 m towards the poles.
The inertial force of the photon is the
greatest parallel to the axis of rotation.
There, the inertial force is equal to the
gravitational force. The wavelengths of
photons are manipulated, but do not A~10% m

reach the size of the black hole photon.

Figure 7.7: Behaviour of absorbed photons along the spherical sector of a
black hole

A black hole is an extreme case. Its event horizon is its field radius r, beyond which
photons cannot escape. Outside the field radius, a corona of photons can be seen,
which largest parallel to the axis of rotation appears. According to the sine function,
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the inertial force of an object counteracting an external gravitational force is
described mechanically along a hollow sphere. The inertial force is lowest at right
angles to the axis of rotation, while it increases towards the poles until photons can
no longer be attracted at the exact location of the axis of rotation. There, high-energy
photons can be created that have already begun to adjust their wavelength to the
black hole. Thermal radiation or gamma bursts possibly arise through such a
process.

A calculation example:

m? m
G = 6,67 10 N— ; Mgy = 5 times the mass of the Sun = 10*! kg ; ¢ = 299792458 S

kg?’
Event horizon of this black hole photon:

G MBH

gn=—  =742L5m (7.23)
. . Mop; 7 kg
Alternatively with: = 1,34746 10 o - Mass-area constant (2.176)
obj
0™ at 7421,5 (7.24)

ey = = ,5m :
7 1,34746 1027 K9
Field angle for this black hole:

B _n_1(1,616 10°3° m) e
Gn = SN 7421 5m (7.23)
apy = 1,2476 1037° - equivalent field angle of this black hole

External angular momentum:

Lo particle-field_BH = +/ G Mgy gy

kg m?
S

Ly particle-fi =2,22 10%

Gravitational effect for different speeds < c:

GM
I'BH_gravity_range = T’ZBH with: V3 — object velocity (7.26)
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m
Range in the event that an object is accelerated to a speed of 400 ?

G Mgy
I'BH_gravity_range = V—32 =4,17 10 m 2 0,44 LY

m
Range in the event that an object is accelerated to a speed of 2700000000 ?

MgH
I'BH_gravity range = Vg2 = 66700 m

Circular frequency - revolutions per second on the vertical axis:

G Mgy
kBH = 3 (727)
'BH
1
Kpr = 40394.8 S -> Turns per second of the black hole

When a black hole grows, its circular frequency kgy decreases. In contrast, the
circular frequency kypni of the universe remains constant due to its expanding nature.

Gravitational force of the black hole on a) a photon and b) an everyday object
at the event horizon:

a) Photon: Apho = 552 nm; mpno = 4,004 10°°° kg

G MBH m h
Fen = ———— sin(a) (7.28)
rgH

With sin(a = 90°) = 1 at the location of the strongest gravitational potential:

G Mgy Mppo

2

= 4,849 N

Egn

I'eH

b) 100 kg heavy object:

G MpH M100kg_obj

=1210"N (7.29)

FgH

2

I'BH
Wavelength of the black hole photon:

The following relationship between the field radius rgy and its circular frequency kgy
is now known and can be applied to this black hole:

Mgy
CZ

e =7421,5 m; Mgy = 10* kg



7.4 Description of Black Holes 316
M 1
Kem = B8 - 40394,8 - ; h = 6,626 10 Js
'BH S
AgH = he 7.30
5 = G M kor (7.30)
Agn=2.2110"m > Wavelength of the black hole photon
Comparison:

a) The universe has a wavelength of Ayn = 1,87862 10° m
b) Visible photons have wavelengths in the order of 552 nm

Cross-check:
31 73 m
h= MgH ABH c=10 kg + 2,21 107" m - 299782458 g

h=6,62510° Js = 6,626 10 Js
Increases: Mgy > decreases: Agy 2 h = Mgy Agn € = const. & Planck's act. quantum

Photons or particles of other wavelengths are reduced to the wavelength of the
black hole photon by the force of gravity. The density of the black hole continues to
increase with mass, while its wavelength becomes smaller and smaller and space-
time continues to deform.

A formal verification of the wavelength Agy is now performed using the classical
calculation:

Energy of a photon inside the black hole:

1
Eettphoion = 7— h ¢ = 8,988 10*") (7.31)
BH

Conversion to eV by division by 1,602 10™*° J provides:

EgH photon = 5.61 10% eV

Compared to individual photons:

A 552 ith 36107 4,004 10 k
= nm with: m = =4,
pho PN (299792458 T)? 9
1 -19
Epho_552nm = hc=3610"J Epho_552nm = 2,246 eV

Apho
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Mass of a photon in a black hole:
Mass verification from the derived E = m c2 formula:

EgH,photon = MaH,photon €2 = 8,988 10*" J (result from above) (7.32)

M - BH photonen — 8’988 1047 J
SEHBIm= 2 T (299792458 T)

- =1,0001 10* kg ~ 10%* kg = Mg

Number of superimposed photons in the black hole:
Mgn = 10% kg ; Mah photon = 10°* kg; Number n of photons ; n € N

M
n=, H—=1 - simple verification of the wavelength Agy: there is only

BH photon

one photon in the black hole
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Growing properties of the event horizon with the inclusion of different
particles:

When a particle hits a black hole and merges with it, the black hole grows in
proportion to the particle absorbed. For example, the photon (552 nm), an exchange
fion (136,6875 f¢), the electron and the proton are assumed to be absorbed by the
black hole.

M, 1 GM
Kep = B - 40394,8 = ; rgy=——2 = 7421,5m ; h = 6,626 103 Js ;
'BH S
-11 m? . 31 m
G =6,6710 Nk—gz ; Mgy = 5 times the mass of the Sun = 10°" kg; ¢ = 299792458 5 ;

fo = 123,56 Exa Hz = 1,2356 10%° Hz ; foroton = 1845,28 fe ; fiion = 136,6875 fe ;

fono = 5,43 10™ Hz (Apho = 552 nm)

c 299792458 y
Afion = = =1,77510% m 7.33
fon = 136,6875f,  136,6875 - 1,2356 102° Hz (7.33)
Aproton = 1,315 10 m Ae=2,4263 10" m Apho = 5,52 107 m
1
Mo =75 (BC (CC)?)" - PC - Dimfactor - M (7.34)
Alternative mass determination:
he 1,2467 1028 k (7.35)
Myion = =1, g .
" G Mgy kgH Afion
Mproton = 1,683 107" kg e=9,12 103" kg Mpho = 4,004 10 kg
G M
Fion = sz"’” =9,2510% m (7.36)
Fproton = 1,25 10 m [ =6,7510% m Foho = 2,97 10 m
G mﬁon c? 63 1 . .
Kfion = / = =3,24 10" — for information 7.37
fion rﬁon3 G Mﬁon S ( I I ) ( )
62 1 65 1 71 1
kproton = 2,4 10 g ke = 4,43 10 ; kpho = 1,01 10 g

By absorbing these wavelengths, the above-mentioned particles contribute
proportionally to the growth of the black hole.
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A calculation example illustrates the ratios of how many particles are required for a
10% increase.

Or:

G (MBH + 0,1 MBH)

'BH+10% = o (7.38)

I'sH+10% = 8163,5 M

Increase in the field radius with a 10% increase in the energy of the
black hole:

'BH+10% a4 8163,5 m

= -1= 0
I'BH 7421,5m 1 10%

Addition of number n of particles, corresponding to a 10% increase in
energy in a black hole with a mass of 10 kg:

r -,
Nobj = m with: n € N (7.39)
obj
8163,5m —-7421,5m 65
Npho = 3 =2510
2,97 10 m
Nproton = 5,94 10°° ﬂiez_l,Loeo Dfion = 8,02 10*’

_ MgH+10- MBH

Nobj Mobj (7.40)
31
M -M 0,110 'k
Noho = BH;;O BH _ _369 = 2.510%
bho 4,004 10°% kg
31
Mgr+10- Mgy _ 0,110 kg
Nproton =~ = — — =5,9410%
proton 1,683 10“" kg
1
0 _Msr+10- Mgy 0,1 10°Tkg 1110
e ~ - - )
Me 9,12 10" kg
MpH+10- MBH 0,1 10°"kg 57
nﬁon = = = 8,02 10

Msion 1,2467 10728 kg

For the event horizon to increase by 10%, the black hole with an initial mass of
10% kg needs to absorb 2,5 10% photons.
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End of life of a black hole:

A black hole remains stable as long as the attractive global forces in the universe
with a gravitational potential of dM(a < 90°) prevail. When the space-time mechanical
effects diminish with the expansion of the universe, the gravitational potential tends
to decrease to the minimum value dM(a = 90°). At this point, the black hole photon is
forced to transform into a visible photon. This is due to the position of its 2-
dimensional rotation between the dimensional planes Dss and Dsg in which the
space-time deformation shifts to the dimensional plane Dsg with a=90°. In this
situation, it no longer requires any additional potential forces to exchange with itself.
The point is reached where it makes sense energetically to break the connection with
such a concentration of mass. The black hole decomposes. With the repulsive forces
of the universe coming into play, such celestial bodies are dissolved again and the
total energy density is brought into spatial equilibrium.

Information is not lost when such objects disintegrate. For an object trapped inside
a black hole, the time spent there would last only an instant. The reason lies in time
dilation. Due to time dilation, time appears to pass almost infinitely quickly for that
object. The time it takes for a black hole to disintegrate is not perceived as a
continuous process, but is experienced as instantaneous by the observer. The
information is released again.

Key insight from the black hole:

The essential insight is illustrated in Figures 7.5-7.7. The black-hole photon
consists of a pair of spin-0 photons with separate momenta that are oriented parallel
to the fourth dimension. Between them lies a gravitational potential of dM(asn). The
black hole photon interacts in the particle-field F;.3 with its own 2-dimensional field
vectors from the wave-field F4.6. Due to the fact that the field radius is greater than its
wavelength, the black hole photon has the ability to absorb matter of any larger
wavelength. A black hole has a growing character, while the universe has an
expanding character.
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Chapter

The Space-Distortion-Vector

Introduction to the space-distortion-vector :

The space-distortion vector is intended to enable the observer to generate their own
space-time deformation, which can then be utilised technically, for example, to
traverse great distances without being subject to the space-time-mechanical effects
described by Lorentz.

From the previous chapters, we know that the field radius r with the sine curve
r(t) = r sin(a) of an object describes the contraction of a space segment. The result
for a spatially distorted distance is expected to follow the mechanism of the field
radius r(t). In this case, we assume an object as the source of gravity, which
generates a gravitational field with an event horizon of rgy =25 m. The observer
takes up a position within the object.

To simulate this, fions are calculated from a proton mass that, with the help of a
multiple of a particle-exchange fion-particle-coupling, convey a mass Mgyx Vvia their
matter pulse and generate a field radius Ryonx. The gravitational potential dM(a) is
now assumed to originate from the immediate field source, and that of the universe is
neglected.

................. -

The space-distortion-vector Argpy(t) is aligned as a spherical sector depending
on the gravitational potential for dM(a) and is expressed mathematically by a simple
differential geometry.

Arspy(t) = (rfionx — ren) Sin(kt) (8.01)

The term sin(kt) describes the relativistic effect along its spherical sector with the
field angle a = kt, which is noticeable through the inertial motion in space-time. The
gravitational field is strongest if it is oriented orthogonally to its poles. When oriented
relative to a spacecraft, an equatorial configuration would be the most efficient.
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The coupling frequency of protons from the 10th dimensional family is combined
with its electromagnetic field, ultimately generating a gravitational field characteristic
of protons. The field is then mirrored between two field-space levels. External fields
that could interfere with the particle-field are bypassed by this gravitational field. The
mass of the object is registered as massless for an external observer in the particle-
field. With the help of such a field, an object cannot interact or collide with another
object at high speeds.

s
A

field-space level,
our level

field-space level,
lower level

Material object with a higher energy Position exactly between
level relative to the initial field- two field-space levels
space level B=90°; field force corresponds to 3 = 180°

direction mixed

Figure 8.1: The object is located between two field-space levels, reflected
between them

How far could a space-dependent, self-emitted gravitational field be distorted? A
more detailed description of this technical sketch will be left open for now. The field
passes through an area with vertical and horizontal exit zones. A horizontal field
vector encounters a vertical field vector of the gravitational field. Hypothetically, this
would cause the field emitted horizontally at the vertical event horizon with its
multiple of the maximum field propagation speed Vs=c to be deflected or
accelerated to an equivalent of c? at the vertical event horizon with its multiple of the
maximum speed Vmax = C. Viewed across space-time, the field propagates at the
maximum speed Vmax = C, but travels a distance that light would have travelled in a
square without space distortion. A space distortion forms towards the gravitational
source. Figure 8.2 illustrates this process.



The Space-Distortion-Vector 323

Vertical gravitational

field line

Horizontal
gravitational field
line

The object is
the field
source

Effective expansion velocity, Target point dependent on the time at

dependent on the strength of which a gravitational field line is
the horizontal gravitational switched off or the strength of the
field counterforce of the space distortion

Diffraction of the
field occurs

\\}} l

Inertial force of space-time F(Arspy(f) )

Counterforce as soon
as space is distorted

I
[ I |
Distance in a few Space-Distortion-Vector Argpy/(f)
metres Distance in light seconds

Speed of light

Super luminal velocity depends on the strength or field line
density of the gravitational field and its counteracting space

distortion up to a target point

Speeds are only apparently carried out
relative to the environment

Figure 8.2: Space-distortion-vector to the target point
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Figure 8.3 shows the increase in the effect of the inertial force of space distortion
(space distortion force) against the resulting gravitational field for an example of a
double maximum velocity Vmax With 2c. The amplitude decreases with the expansion,
so that a space distortion can only be as large as the resulting gravitational force of
the field.

Space distortion force increases asymptotically
over the distorted distance

Field force of the resulting
gravitational field

1

distorted space

Field force of the resulting
gravitational field

{k

Vector of the resulting gravitational field with
amplitude character decreases asymptotically

N N
v v

distortpd space

D
|

2c ' 1c >0
Productive distortion force Cut-off and negligible portion of the Propagation speed of
component, which should space distortion force, which from this the gravitational field
always be maintained point on is disproportionately long in relative to space tends

relation to its propagation towards zero

Figure 8.3: Schematic behaviour of the space distortion force against the
resulting gravitational field
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Calculation of the maximum space-distortion-vector:

A horizontally emitted field encounters a vertical field that has black hole properties,
with a specific event horizon and field radius of rgpx.

The following approach applies to the space-distortion-vector if there is exact
equatorial contact with the gravitational field:

Arspy(t) = (Ffionx - I'en) Sin(Q) with: sin(a) = 1 - maximum
Arspy (t) = ionx - I'eH

The mathematical relationship for the field radius rgy and rsonx IS based on the
assumption that the force corresponds to the sinusoidal periodicity of the force of a
photon:

Mprx m

Fen = Fpno with: Fpno = m r k2 sin(a) ; Fen = e sin(a)
. G Mpux M . . .

M Ipho K2pho SHE) = T sin{e) with: r(t) at location sin(a = 90°) to rgpx
-11 m? m -34

G =6,67 10 Nk—92 ; € =299792458 5 ;h=6,626 107" Js ; rgux =25 m

The following formulas describe the field radius rgy of the event horizon of a
gravitational source in general, if it consists of a fictitious fionX:

(8.02)

. GMgy 1 |GMgy  [Mpyrionx® \/ G? Mgy Mfionx
BH = = = =
Iionx  Kfionx C Kfionx Mfionx ct

The fictitious mass Mgpx describes the mass required for a gravitational field to
generate an artificial event horizon for the maximum velocity Vmax With the field radius
feux = 25 m.

_ G Mppx N _ IBHx C*
lBHX = 2 BHX = ™~

(8.03)

2

c
95 Indicator for the maximum amount of the space-distortion-vector

rgHx C*
G

Mgt = = 3,3686 10 kg
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G Mprx
Kfionx = .04
fionX rBHX2 c (8 0 )
6,67 101" N - 3,3686 1028 kg 1
Kiionx = 9 —=1,210"-
(25 m)2 - 299792458 . S
G Mprx
Mionx = ——5——— (8.05)
T 1B Kfionx?
6,67 107" Nkl 3,3686 1028 kg
g
lfionx = =25m
71
(25 my2 (1,210 2y
Ifionx = I'BH
Arspy (t) = rfionx - gy =0 > Range of possible spatial distortion

The range of spatial distortion Arspy(t) depends on the amount % of its fictitious

mass Mgpx. The larger the amount of the space-distortion-vector, the smaller the
distance it can distort. In this case, the space-distorted area with rsonx = rsy would be
infinitely small, since the field propagation velocity Vs would be infinitely small. The

. . .. c? .
space-distortion-vector must lie in the range < ey for a change in space to occur at all.

Calculation of a space-distortion-vector propagating at 2c:

Now we need to find a solution in which a space distortion propagates only at twice
the maximum speed Vmax = 2C. Mechanically, the inertial motion of an object in the
electromagnetic photon field is shifted to such an extent that the braking effect is no
longer limited to the maximum speed Vnax = C, but is at Vinax = 2¢. An object emitting
a gravitational field could thus travel a distance with its field relative to a space
distortion that would be equivalent to twice the maximum speed Vmax = 2C.

State of field deformation:

The effect of the space-distortion-vector runs parallel to the field deformation, which
is modelled by the field propagation velocity Vs.

rgHy C*
G

m
rery = 25 mM; Mgny = 9y2:209V5:y:\/2_0224486,4g

-y corresponds to the speed that a stationary particle reaches due to the
gravitational force up to the field radius rgny.
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Virtual mass of the fion for the event horizon:

IBHY Y°
Mahy = Mriony = G (8.06)
Miiony = 2,248 10%° kg
_ _IsHy C .
Alternatively: Msiony = sin?(a) (8.07)
24486,4
with: sin?(a) = (———— )?

299792458 5

The mass Msony describes the mass required to generate an artificial event horizon
for the field propagation velocity y = 24486,4 g with a field radius of rgqy = 25 m.

Circular frequency k of fionY:

_ G My
kflonY = rBHY2 c (8.08)
6,67 10" N - 2,248 107 kg ]
Kfiony =

= 0,08 -
(25 m)2 - 299792458 g s

With the step of artificially lowering the maximum speed Vmax from c to the value vy,
its circular frequency k has changed. Thus, the constant kyn Muni = 4,0396 10%° k?g no
longer applies, but only:

k
Ksiony Msiony = 1,8 1019:9

Range of possible spatial distortion:

G Mgpy
o CMeuy (8.09)
™ rany? Kfiony?

6,67 107" Nklgi - 2,248 1020 kg

=3,7510°m

lfiony =

(25 m)2 - (0,08 1)

=> I'sHy # liony

Arspu(t) = Frionx - fren = 3,7510°m > Range of possible space distortion
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Wavelength of FionY:
A hy (8.10)
fiony = .
" G MﬁonY2 Kfiony

6,626 10°* Js - (24486,4 02

Afiony = 2
6,67 10" N - (2,248 10792 0,08 £

Ationy = 1,4733 10" m

In comparison, the wavelength of a black hole with mass Mgy = 10% kg:
Aen=2,2110"m
Reaction mass required to produce these properties:

The fionY under consideration is fictitious and cannot be produced individually.
Technically, a reaction mass could be used that produces these properties and
distributes them across several particles. Let us assume that a reaction mass of
Mobj = 500 Kg is available, consisting of protons, which is technically used to increase
the matter pulse accordingly. Now the energy is distributed from the individual fionY
to n protonsY. The multiple of the coupling frequency of the proton is then distributed
over the reaction mass.

For the use of a proton mass with mq,; = 500 kg:

-27 500 kg 29 .
mproton = 1,683 10 kg nproton = 27 = 2,974 10 Wlth n 8 N
1,681 10" kg
Mtiony
Mprotony = = (8.11)
proton

2,248 10°° kg

=756 101%k
2.974 10%° g

protonY —

Each proton from the mg, =500 kg reaction mass must mimic the mass of
Mprotony = 7,56 10710 kg in order to develop a field radius of 25 m, which generates a

velocity of 24486,4 g for this object at this location.
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Field radius r of protonY:

G MprotonY

lBH_protony = 5
y

6,67 101" Nk%zz . 756 10710 kg

— =8,4110%°m
(24486,4 2

I'BH_protony =

rBH Y

Alternatively: rgy_protony =

proton

Circular frequency k of the protonY:

K _ G MprotonY
protonY — P
I'BH_protonY” €

6,67101"N™ . 756 10710 kg

kg 28 1

Kprotony = 2 =2,38 10 5
(8,41 1072° m) 299792458 =

Alternatively: Kprotony = Kriony Nproton

Field radius of the possible space distortion per protonY:

G MprotonY
I'BH_protonY* KprotonY®

Iprotony =

6,67 101" Nk%zz -7.56 10710 kg

lprotony = > =1,2610° m
-29 28 1\,
(84110%° m) - (2,38 10%° )

rﬁon Y

Alternatively: rprotony =

proton

Wavelength of protonY:
h y?
G MprotonY2 kprotonY

AprotonY =

6,626 10°°* Js - (244864 7)?
6,67 107" Nkigi (7,56 1070 kg) 2,38 10%°

=4,37910% m

AprotonY =

Altel’natlve|y' AprotonY = AfionY nproton

(8.12)

(8.13)

(8.14)

(8.15)

(8.16)

(8.17)

(8.18)

(8.19)
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The wavelength of the stationary proton must be reduced to that of a protonY:
Aproton = 1,315 10° m > Agorony = 4,379 10° m

The frequency of the proton at rest must be increased to that of the protonY:

foo =2 2228108 Hz > fooeny = —— = 6,846455 10% H 8.20
proton—A - &, z protonY—A - Y, z ( )

proton protonY

=>» Frequency increase required for a 2c strong space distortion.
Energy content of the reaction mass at rest:

E =m c2 =500 kg - (299792458 g)z = 4,49 10*°J

Required energy irradiation with the coupling frequency specified above:

Eprotony = h forotony (8.21)

Eprotony = 6,626 10 Js - 6,846455 10% Hz = 0,45365 J - per proton

Eproton_massY = r]proton h fprotonY (8-22)
Enproton_massy = 2,974 10% - 6,626 10" Js - 6,846455 10°* Hz = 1,35 10%° J

= By means of irradiation of approx. 1,35 10% J and a frequency of approx.
6,85 10°* Hz on the proton mass, a gravitational field is generated with a space
distortion for acceleration to the target velocity of 2c and a field propagation

velocity of 24486,4 g

Fulfilment of a field-space shift for the 10th dimensional family:

In order for the object to be pulled out of the phase of the particle-field, it requires a
minimum frequency to exist between two field-space levels. This prevents any
objects or external fields of the particle-field from acting on the object. The state of
displacement exactly between two field-space levels requires at least the following
frequency for the proton:

143,586
fproton, 10. =3 [5 (5) ] 103 fe (8.23)
foroton.10. = 1702531,44 - 1,2356 10%° Hz = 2,1 10*° Hz

With fprorony = 6,85 10%* Hz > foroton 10, = 2,1 10%° Hz, the intermediate reflected state
would already be fulfilled.
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Scaling to a multiple of its frequency and energy:

It is known from communications technology that a multiple of % corresponds to the

characteristic of the comprehensive wavelength. Similar to the previous chapters, the
results are scaled by a factor of 2.

Proposal for scaling with: 2%

— _protonY

fprotonY,scaIed - 231 (8.24)

6,85 10°2 Hz
forotony.scaled = T 283,31 GHz

(excitation frequency of the proton to be set)

—Lprofon masseY

Eprotony scaled = 81 (8.25)
1,35 10%° J
EprotonY,scaIed = T = 55,8 kJ
E
protonY,
Pinput,scaled = f scajed (8.26)
53,8 kd
Pinputscaled = P 53,8 kKW

(irradiation power for the 500 kg proton plasma)
The duration of the irradiation must be determined.

The susceptibility to interference and the necessary fine-tuning of the coupling
frequency have increased accordingly. Fine-tuning the field will be a technical
challenge.
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Relaxation of space distortion:

After the horizontally emitted field is switched off, the space distortion immediately
seeks the fastest path to relaxation. Since the last emitted field line is already aligned

with the maximum space distortion potential of up to <CE2, the space distortion can

only begin to relax where the field is no longer emitted. Thus, the only way for the
space distortion to relax is to move the field source itself by means of its own space
distortion force. A compensatory movement towards the target point of the space-
distortion-vector takes place. The object follows its last emitted field until the target
point is reached. During this time, the object rests within the field relative to the field it
emits itself, because it is the field source itself. The object within the field therefore
does not move relative to its own field source and, due to its missing velocity vector
V3 =0, does not experience any time or length contraction effects. All space-time
mechanical effects are bypassed as long as the object is pulled along its own
gravitational field to the target point of the space distortion.

This model could give rise to new forms of propulsion that make long distances
economically accessible. It requires the exact coupling frequency with the
corresponding power. This can be calculated using the FSM.
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Afterword

FSM offers a wide range of solutions for microscopic and macroscopic phenomena
that the observer can perceive only to a limited extent from their 3-dimensional
particle-field. In doing so, apparently unsolved physical problems can be explained
by new approaches. All four fundamental forces are reconciled with each other in one
model.

As mentioned at the beginning under the definition of the particle-field, this model
confirms the statement that what we see is merely a hologram. The visible matter
from the macroscopic perspective is merely the sum of all interaction phenomena
that originate in the wave-field F4.6. Modelling the wave-field F4.¢ makes it possible to
discover new technical achievements and make them economically viable. The FSM
model opens the door to a completely new understanding of physics. The author
invites the natural sciences to test their theories using Field-Space-Mechanics.

Finally, the question whether there is a beginning or an end will be addressed.
Sinusoidal periodicity seems to extend from fractal structures such as those of a
visible photon, through the size of a black hole, to the characterisation of field-space
levels, to the description of the universe and even a universal photon. It cannot be
ruled out that the universal photon with our known maximum speed Vnax = C is the
only source for the creation of universes. According to sinusoidal periodicity, there
could be other structures beyond the universal photon that embed the universal
photon. An indication of this is the space-time mechanical effect with the Lorentz
factor < 1, which is not modelled within the framework of the universal photon. The
sinusoidal periodicity thus appears to be an infinite regress that initially has no end in
the microscopic or macroscopic world view.

It should be mentioned that the FSM model is also unable to describe the true
nature of reality. However, it should help to bring us closer to a description of nature
and to find new perspectives and insights that will advance users and enable new
innovations.
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Open topics for this model as presented in this paper:

The author also criticises the FSM theory. During the development of the model, the
connections between a 6-dimensional field-space could not be fully understood in
physical terms, but only in mathematical and philosophical terms. In order to resolve
any doubts, the following questions, among others, must be answered:

What exactly triggers the close-range effect that converts an active fion into an
exchange fion/passive fion pair, thereby provoking a fion exchange? Is the
slight exceeding of an energy potential in a particle sufficient? At what
distance do the extreme cases regarding energy potentials apply?

How can significant correlations between spin, isospin and particle masses be
demonstrated?

How can particle masses and their coupling frequencies for mesons and
baryons occur partially twice?

How can the particle configuration be clearly distinguished between mesons
and baryons?

How does Sommerfeld's reciprocal factor of ~ 137 relate to the minimum
coupling frequency for fions with fgo, = 136,6875 fe ?

What are the reasons for slight deviations (up to 1%) from the experimental
value when calculating particle masses?

Are there particle masses that deviate by > 1% for hadrons, possibly due to
unknown influencing factors of hidden matter?

How does an u/d-quark transform into two S-quarks with wavelengths % Auwd?

Could the Casimir effect depend on the distance at which an exchange fion
begins to exchange its field with another particle?

What variety of particles actually results when all possible combinations are
taken into account?

What influence does gravitational force have on the creation of particles?

How many field-space levels are there actually?

What specific frequency ranges do higher field-space levels have?

Can multiples of two of the coupling frequencies trigger a coupling effect?

How finely must a coupling frequency be modelled in order to manipulate the
plasma state?

Would there be a higher field-space level with a frequency range in which a
space-distortion-vector could be implemented without scaling?

The slight deviation from the visible mass of the universe can only be
measured astronomically if the Earth were located approximately at the centre
of the universe. How likely is this situation, and is today's heliocentric view of
the world really realistic?
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Appendix

Formula index for the essential relationships and findings

FSM-STR — Special Theory of Relativity of Field-Space-Mechanics:

c2 = V2 + V52

Vs = ’Cz-V;g2 With:V3:V4

4
Length contraction: r(t) =r ?5 = r sin(q) —>Factor: sin(a)
Field deformation: Vs = c sin(a) —>Factor: sin(a)
V4 = c cos(a) —>Factor: cos(a)
Red shift: Aobi(t) = Aot -> Factor:
' PR sin(a) " sin(a)
Time dilation:  togy = — t = — >Factor:

FSM-GTR — General Theory of Relativity of Field-Space-Mechanics:

Field angle:
= t—JCZ_\/\?Z dt — ain-l Kt I | ﬁ ifi
a=Jo 0 a = sin"(kt) (general) a=sin( C) (specific)

Relativistic energy increase:

1 1
; = —_—= 2 ——— .
Eovj()a = h f sin(kt) Mopj C sin(ki) —>Faktor: sin(kD)
Eobj(t)a = : fir Vs = ¢; V4 = 0
obj(t)a = Mop; C sin(a = 90°) urVs=c; V4=
1
Eobj(t)a = Mop;j C? firVs > 0; \V, > ¢

sin(0 < a<90°)
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Description of the universe:

Sinusoidal periodicity of the universe: Gravitational force between objects:
G Mypi m G Mopj1 Mopj2 .
Fgrafity(t) r(t) n(kt) I:gravity(t) = 2 Sm(kt)

runi — maximum field radius of the universe:

fun = Cz“”’ =~ 8,73125 10% m =~ 8.73 10%° m or 92,35 billion LY

kuni — circular frequency of the universe with:

GM,,,; c? 19 1 o
Kuni = / FU”’ =Gy 3,4336 10 19; or 92,35 billion years

Universal constants in the universe:

k
MUm kUnI mob] kob] = const. = 4 0396 1035 Sg

C = uni Kuni = Tobj Kobj = 3/G Moy Koty = °bf = 299792458 —
obj

Myni  Mobj k
=Uni - o _ 4 34746 107 —

funi Tobj m
Wavelength of the universe: Relativistic wavelength (red shift):
hon=—— %~ 187862 107 A) = A

U G Mo kot m 0= Ao o)

Radius/length contraction of the universe depending on the field angle a:
r(t) = runi sin(a)

Trigonometric distance b(t) for the change in the field potential:

b(t) = runi cos(a)

Trigonometric distance between dM(0) and the object at expansion dM(a):

w(t) = runi (1 - cos(a))
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Space and energy relationship:

rhe hc 1
A sin(kt
() A (kt)

Circumference of the cosmos:

E(t) =

Ut_Uni_or =2m l'Space expansion_a_in_billion LY * time dilation factor

Energy equation in a R® for Vs = ¢

1
= h c=h fOb] Mop; G {mobj Obj} — = Mop; robj2 kobj2 = Mop; c?

Force of a photon:
Formation for interaction effects: Relativistic effect:

. 1
F(t) = Mobj Fobj kobjz sin(kt) F(t) = Mobj Fobj kobjz m
Angular momentum of the photon in a R®:
Angular momentum of the photon in the particle-field (Planck’s constant):

1 h

= Mobj Aobj Kobj Fobj o = om

Ls particle-field = Mobj Aobj C orr

1
21
Angular momentum in a group of fions:

I-n_fions ZO 4TI' n neN [L] =
Calculation of mass as a multiple of the electron:
1 .
Mob; =3 (BC (CC)?)" - PC - Dimfactor - Me
Particles can be predicted reliably. Example for the proton baryon:

Mproton-baryon,s_ 2 [5 ( 2 )3] ~ Me - 1845 28125 Me (eXpel’Imenta|' 1836,15 Me)

Conversion from MeV to multiples of the electron mass M. via the proton:

1836 M,
Me = — - X MeV
938,38 MeV
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Calculation of the particle frequency as a multiple of the base interference
frequency:

1
fopj = 5 (BC (CC)?)" - PC - Dimfactor - fe
Minimum coupling frequency and mass for matter:
4 3 1
fﬁonz [5 (E )3] 5 fe = 136,6875 fe

Mion=1,77510*m : fso, = 1,688911 10% Hz

The minimum coupling frequency indicates the frequency at which invisible photons
interact electrically with matter. They transform into active fions, which divide
themselves into visible and hidden particles with their 4-dimensional rotational orbits.

Electromagnetic information matrix:

The electromagnetic information matrix is a superposition of electromagnetic
harmonics from individual quark information of the 1st dimensional family, which
expand into complex particles from the 5th dimensional family onwards. Its
calculation allows various properties of a particle to be interpreted.

Contents may include:

- quark excitation
- coupling factor bound to unbound exchange fion with %

- number of active fions

- number of exchange fions/passive fion pairs in the particle

- extent of external disturbances

- particle type

- charge +-

- spin integer, half integer, direction +-

- iso-spin

- number of periods T for one complete turning around of active fions
- dimension factor for reducing the maximum speed Vax

- stability

- close-range properties

- indication of the influence of hidden particles on its structure
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Gravitational force:

In the FSM, the gravitational force of an object with a normalised mass M is the
counterforce to the inertial force that acts with its propagation as an electromagnetic
wave through space-time. This quantity depends on the object's mass, its distance
from other objects and its gravitational potential.

The normalised masses of objects are determined on the basis of their
electromagnetic properties of a particle-exchange fion-particle-coupling from
the wave-field F46. The masses of complex particles such as the proton differ only in
the variation of their electrical exchange patrticles.

Single object: Between two objects:
. G Mopj1 Mopj2
Fgravity(t) = mobj rk2 Sln(kt) Fgra\/ity(t) = ’2 S|n(kt)
Electromagnetic interaction forces:
PC Force Examples of frequencies
3 electric force 1.4
§ fmuon/electron,4. ( 2 )3 ] _f = 205,031 fe

14 3 5 3
felectron,5. = E [5 (E )3 ] 5 fe =922,640625 f,

ftauon/electron 6. — 1 [i (2)3 ] P f = 3459 9 f
2732
% ) g strong foion/meson-boson, 4. = % [% (g )3 ]4 g fe = 273,375
nuclear force
14 3
fmeson-boson,5. = E [g ( E )3 ] - fe 1230,1875 f.

1.4 3 .6
fbaryon,5.=§[§(§)3] gfe=1845,28125 fo

1
fmeson-boson,e, = E [ ( ) ] f =4613,203125 f

fe =6919,804688 f.

[Z (52T

fmeson/baryon,6. =

Wl [S*NRE-N

403502
3271 6
43yp2
3271 6

N[ =
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PC Force Examples of frequencies
E . i . 9 weak fweak_interaction = fstrong_interaction Sin(oo < ﬁ < 900)
3’3’3 :
nuclear force fH—boson = fmuon/electron,4. ' felectron,5. ' 5 I:)Cel':-zctron,4. ) PCeIectron,S. fe
5514
fH.boson = 205 ' 922,6 ) 6 Z Z fe = 24631 5 fe

Magnetism in the proton:

Three charged quarks form a total rotation. At the location of the binding neutrino in
the centre of the angular momentum, a magnetic field is induced perpendicular to the
axis of rotation.

Description of a black hole:

The transition from particles to black holes in our universe when their wavelength A«
is equal to the field radius ry:

h=2mr2mk
re=1,616 10% m
Radius of the field in R® from which photons can no longer escape:

f'BH = 2

External angular momentum:

Lo particle-field_BH = v/ G MBH® rey

Rotation per second on the vertical axis:

Gravitational force of the black hole on an object along its spherical sector:

G Mg My,
Fern = ———— sin(a)
'BH

Wavelength of the black hole photon in R®;

e h c?
P17 G M2 ki



Formula index for the essential relationships and findings 341

Energy of a photon inside the black hole:

1
EBH_photon = E hc

Mass of a photon in the black hole:

BH photons

MBH_photon = 2

Number of photons in the black hole:

BH

n= Number n photons; n € N-> there is only one photon in the black hole

BH photon

X% increase in event horizon when n photons are absorbed:

_ G Mgy + 0,1 Mpy) _ IBH+10-BH _ MBH+10- MBH
IBH+X% = Nphoton = =
c Fobj Mob;

Key findings from the black hole:

- The black hole consists of a spin-0 photon pair that interacts with the wave-field F4¢
via its own 2-dimensional field vectors.

- It has a growing character with respect to its field radius Rgp.
Space distortion vector to be defined:
Arspy(t) = (Mionx - en) Sin(kt)

The size of the surrounding field for a space distortion, depending on a fionsX with
the corresponding field radius rx and circular frequency kx:

. GMgy 1 |GMgy  [Mpyrionx® \/ G? Mgy Mfionx
BH = = = =
Iionx  Kfionx C Kfionx Mfionx ct

2

I'BHX c? C . . .
G > Y Index for the maximum space distortion vector

Mpghx =

The space distortion vector can be controlled specifically, for example with 2c:

rBHY Y2
G

m
Mehy = > y2:209y:\/2_c:24486,4;
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Vectors
dA’ m
€7, €, €3
€y, €5, 6

Argpy(f) ™M

s m

Latin letters

A
A m
a(t) m
A

1/m
A2
B
b(t) m
b’(t) m/s
BC
c m/s
Cusss
cC
D,, Dy, D3
Dy, Ds, Dg
D451 D461 D56
ds2 m?

vector surface element
unit vectors in Cartesian coordinates for the particle-field
unit vectors in Cartesian coordinates for the wave-field

space-distortion-vector

vector from origin O to point P

point of contact A, meeting point for active fions
area
acceleration

vector field in 7D

vector field in 4D

possibility of deviation from the rest position in the vector field
contact point B, meeting point for active fions

distance B(t) for decreasing the field potential

the speed at which telescopes can peer deeper into the universe
bose configuration

maximum speed for Vo = ¢ = 299792458 m/s

Chern classes

coupling configuration

dimensions in the Cartesian coordinate system for the particle-field
dimensions in the Cartesian coordinate system for the wave-field
area spanned between the indexed dimensions

the invariant length square of the metric
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E J energy
E(t)q J energy for the relativistic energy increase
e Euler's constant 2,71828....
e As elementary charge e = 1,602176634 10™° As

a) e Charge of the electron

b) e Charge of the positron
EC electron configuration

eF number of external fions received
eF1: receipt of one external fion
eF2: receipt of two external fions
eF3: receipt of three external fions
F field with index describes the fields according to the unit vectors for the
dimensions D,, D,, D3, D4, Ds, Dg
a) F,3 —field in the particle-field

b) F4s — field in the wave-field

F N magnitude of the force

f Hz frequency

* Hz interference frequency for an harmonic

fr* Hz interference frequency for multiple harmonics
FSR free spectral range

G Nm2/kg2 gravitational constant G = 6,67 10™" Nm2/s2
Gnm Generators in the sense of Lie algebras
Gun 1/m2 Einstein tensor

et kg/m®s Pulse density at To/c

[e]VIN Omn = Nun + hun - overall metric

H* chemical symbol for hydrogen

He" chemical symbol for helium

h J Planck’s constant h = 6,626 10* Js

hun perturbative gravitational disturbance of the metric
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dM(a)

NoPP
NoEP
NoPT

NoET

P

PC

Pinput

1/m2
1/s

Js

kg

kg

kgm/s

trace-cleaned disturbance

circular frequency

angular momentum of an object
Lagrange-Funktion

length between two resonator mirrors
Planck length, corresponds to the size ry

a) mass of the universe with Myy,;
b) mass of the electron with M. = 9,1094 10! kg
c) mass of a protonY with Mpotony
d) mass of a black hole with Mgy

e) mass of various particles
gravitational potential depending on the field angle a
mass for different objects

counting index for natural numbers

counting index for natural numbers
number of active fions

number of external fions

number of exchange fions/passive fion pairs
number of positrons in the neutron
number of electrons in the neutron
number of positrons in the proton
number of electrons in the proton

total number of positrons in the atom
total number of electrons in the atom
point in the Cartesian coordinate system
impulse

particle configuration

power
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p/c?

P
Ramwn

I:QMN

r®)

Is

Ix

rit)

Spin

TMN

Tr

t(a)

tob;

452

kg/m

As

1/m2

1/m2

1/m2

Jm?®

J/m®

normalized pressure
charge

space, superscripts indicate the number of dimensions to be considered
a) R® — 3-dimensional view

b) R® — 6-dimensional view
radius, from the wavelength A = 2m R
Ricci curvature scalar

Riemann tensor

Ricci-Tensor

a) ryn maximum field radius of the universe

b) rqy; field radius for arbitrarily scalable objects
amount for the relativistic field radius r = |F|
radius, Schwarzschild

field radius at which black holes form
expansion velocity of the universe

sphere

a) distance S >> As

b) effect/action

distance

factored angular momentum of a particle, integer or half-integer
period

Momentum-energy tensor, here: 4D

Momentum-energy tensor, here: 7D

trace

time

age of the universe instead of the field angle a
object time

subspace
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Upm

V(¢n)

w(t)

m/s

Jm?®

1/m

m/s

orbital period

guadruple pulse

amount for speed V = |V|

a) Vinax — maximum speed

b) V3 — object speed in the particle-field

c) Vop; — Object velocity in the particle-field

d) Vseq — field propagation speed, not detectable in the particle-field
e) V, — field propagation speed through the fourth dimension

f) Vs — field propagation speed through the fifth dimension

0) Vrot — resulting rotational velocity within particles

h) Vp; — velocity per space vector used

potential field

wavenumber

age of visible light over the distance w(t)

artificial field propagation speed parallel to the 5th dimension

years

Greek letters and operators

Yab

A
rMN

MeV

1/m

field angle

fine-structure constant = 1/137

deviation angle relative to the dynamic trend (kt)

unusable radiation in the form of alpha, beta and gamma radiation
metrical component in the wave-field

Christoffel's symbol

delta operator for representing differences

Kronecker-Delta; 1 bei y = v; 0 sonst

diag(-1,1,1,1) the metric tensor

wavelength
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Ay m

™

P kg/m3
Peit Jm?®
D, rad

()] 1/m
Wab

Vi 1/m
O 1/m2
Indices

1,2,3,4,5,6,7,8,9

0.,[...], 12.
2

Bl

B2
classical
crit

dark

wavelength at which black holes form
constant Pi with 7 = 3,141592....

static density

energy density with normalization TSf)f/c2
turning angle

a) scalar potential for 4D

b) the scalar potential for 7D is dimensionless
Rotation tensor
covariate derivative with respect to R

the D'Alembert operator in 7D

refers to the dimensions

0 — time coordinate
1, 2, 3 — visible space-time dimensions of the “particle-field”
4,5, 6 — compact “wave-field dimensions”

7, 8, 9 — Spatial dimensions of the next field-space level
refers to the dimension families

refers to a full period

refers to a boson 1

refers to a boson 2

refers to the concepts of classical physics

refers to critical shock parameters in the vicinity of black holes
refers to dark energy - data

refers to the electron

refers to a negative charge

refers to a positive charge
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eff

fion

global

gravity

hidden particles
invisible photons
local

M

m

max

min

ph
pho
pot
obj
Quark
proton
visible
BH
Uni
target

vector

refers to the root mean square value

refers to the fion
a) X - refers to an object that generates the maximum space distortion

b) Y - refers to an object that produces a technically usable space
distortion

refers to a local disturbance in space-time

refers to gravity

refers to hidden particles

refers to invisible photons

refers to a local disturbance in space-time

refers to a (7D) space-time indices: 0, 1, 2, 3,4, 5,6

refers to the compact 3D wave-field dimensions

refers in context to the mass of the object
refers to a maximum value

refers to a minimum value

refers to a (7D) space-time indices: 0, 1, 2, 3,4, 5,6
refers to the compact 3D wave-field dimensions
refers to the photon sphere of a black hole
refers to the photon

refers to potential quantities

refers to an object

refers to u/d-, C-, B-, T-, S-quarks

refers to the proton

refers to visible matter

refers to a black hole

refers to the universe

refers to a target value

refers to the vector disturbance caused by interaction
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refers to the current field angle
refers to the affin parameter
refers to visible 4D space-time in particle-field

refers to visible 4D space-time in particle-field
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