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In 1945 Albert Einstein wrote a letter about his thoughts to the correct foundation of a Universal Theory to the
physicist & friend llse Rosenthal-Schneider. Einstein wrote that the true constants of a universal theory must be
of a “rationell“-type, like Pi (i) & e, constants which are transparent constructions out of number 1, and which
all have values based on the logical base of the complete theory. (chapter 1)

My mathematical discovery described in chapter 3.1, shows that all irrational square roots of the natural
numbers and even constant Pi (1) can be expressed by only using the most irrational constant Phi (¢) and
Number 1 as base units. | made this discovery with the help of an algebraic term found in Peter Danenhower’s
study “Phase Spaces in Special Relativity : Towards eliminating gravitational singularities”

The base constants of a Universal Theory must be constant Phi (¢) and Number 1! Constant Phl (@) seems to
be the fundamental constant that defines the distribution of waves and “particles” in the universe, and the
base unit (number) 1 seems to represent a base energy/wave element. (chapter 3.3)

Direct after the Big-Bang only energy existed. Therfore the fundamental physical theory must be able to explain
how matter formed out of “massless energy”. However this energy (“matter) may not be distributed in a
flat-space universe but instead in a universe with a structure that is similar to a spatial 3-hypersurface with a
hyperbolic Poincare-Dodecahedral-Space (PDS)-structure. The filament structure of our universe and the final
image sequence of the EHT2017 project, which shows the structure of the M87 central black hole shadow,
seem to confirm this ! The EHT2017-images seem to show a dodecahedral structure, indicated by 3 - 4 full-
pentagonal rings and some half-pentagonal rings. Based on the Platonic Solids and on constant @, | also present
a first concept of the Universal Theory and a new calculable model of the atomic nucleus ( chapter 3 to 3.4 ).

In April 2019 the left image was presented to the media as the first image of ablack hole.
However the structure of the black-hole-shadow of the M87 central black hole indicates a
more complexstructure than justa ,simple hole”. As the largerbrightness-enhanced image
from the EHT2017-docu shows, the structureis much largerand consists ofa ,,ring lattice”
But because the astronomers probablydidn’tunderstand the structure on the image they
probably sticked to the “old black hole theory"and only presented the brightest ring to
the media ? But theimage doesn’tshow a gravitational singularity, but ratherindicates a
complex structured “gravitational maximum® probably with a dodecahedral shape where the

reference variable U probably takes ona value closeto 0.786.. = lNTp ascalculated by Peter
Danenhower for a maximal gravity field. (> see Chapter3.1)
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Indicate a hyperbolic geometry of our universe. Dodecahedral structure of the gravitational singularity

| \

The Dodecahedron, the Icosahedron and the other Platonic Solids seem to play a major role in the structure
of our Universe and in the structure of matter. The largescale filament structure of the universe and the
cosmic microwave background (CMB) indicate that the comoving spatial 3-hypersurface of our Universe may
be a Poincare Dodecahedral Space (PDS). The gravitational singularity (gravity maximum) in the center of the
M87-galaxy (EHT2017) also seems to have a dodecahedral structure. Atomic clusters that consist of inert
atoms ( e.g. Gold, Argon ) with closed outer electron shells, and Quasi-Crystals often show an icosahedral- or
dodecahedral structure. = This indicates that “matter” seems to be based on a “framework” which refers to
the Platonic Solids ! The Platonic Solids can be described mathematically by only using constant Phi (¢) and 1
as base units. The constant Phi (¢) appears directly in the geometry of the Dodecahedron and Icosahedron !
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1 To Albert Einsteins’s work on an Universal Theory - Some clues about the final theory he had in mind

A lettertothe physicist lIse Rosenthal-Schneiderinthe year 1945 gives some insight about his thoughts to such a Theory

Essentiellhe waslooking foratheory where the universal constants which appearin the base equations only have units
which are reduced to kg , m and s ( the units for mass, length and time ). Albert Einstein considered the most other
physical units and constants equipped with these units as fictitious (manmade) , and said that they can be eliminated !

He wentfurtherand said that by multiplying these universal constants with factors, which are formed out of powers of
cl, c2, c3 (the universal physical constants), that the new universal constants c4*, c5*, c6* are pure numbers.

Essentiell he was searching for an underlying universal mathematical theory only containing constants like Pi (1) & e !

- Weblink to the german book which contains Einsteins original letter from 13th October 1945 in german language :

- http://docplayer.org/69639849-IIse-rosenthal-schneider-begegnungen-mit-einstein-von-laue-und-planck.html
see also : - description of the book contents in english : http://blog.alexander-unzicker.com/?p=27

The letter to llse Rosenthal-Schneider ( dated 13.10.1945 ) can be found on the pages 23 bis 27 ( pages of online-
document 30-34) in Chapter 2 : The universal natural constants ( - Kapitel 2: Die universellen Naturkonstanten )

- my Translation of Albert Einsteins letter from Oct. 1945 - Without guarantee of a 100% correct translation ! :

( = my own comments are marked in pink (blue) color !')
Dear Ms Rosenthal !
| can see from your (last) letter that you haven’t understood my hints regarding the universal constants of physics.
Therefore | want to try now to make the subject clearer.

1.) ..“There are fictitious constants and true constants. The fictitious constants can be eliminated. ...the true
constants are real numbers.... | believe that these true constants must be of a -, rationell” type-, like Pi (rt) and e

zB.: e=1+14+1/2141/311...

..“The fictious constants just come from the introduction of arbitrary units. Such constants don’t exist.
Their existence is only based on the fact, that we haven’t penetrated physics deep enough* !

“In contrast to these constants of the ,rationell type“ there is the rest of the numbers which do not come through a
transparent construction out of number 1“

»Itliesinthe nature of this matter, that such constants of the , rationell type“ are not very differentto number 1 from
their order (of magnitude)

- see forexample : Mathematical constants ( on page 24 (31) )
(comment: the expression -, rationell“type- is not exactly clear. Inthe german language ,rationel

|Il

can also meanin
general : ,,based on logic”or ,based on (logic) reason”/ ,well reasoned” or he precisely meant the group of irrational
and transcendental constants like Pi (1t) and e , or more in general all irrational numbers.

2.) ,Thereisnow a complete theory of physics, were the universal constants c1,c2,...cn appear in the base equations.
The Units are reduced somehow to kg (gr), m (cm), s (sek.).......The choice of these three units is obvious very

conventional. Each of the cl,c2,...cn has a dimension in these units. Now we want to chose it in such a way, that

a
c1,c2,c3 have such dimensions, that we can’t form a dimensionfree productc 1 cBZ cv3

Then we can multiply c4, ¢5, etc. in such a way with factors, which are formed out of powers (potenzen) of cl, c2, c3,
that these new c4*, c5%, c6* are pure numbers (without units).

»These (pure numbers) are the real universal constants of the theoretical system (of the universal mathematical
physical theory) which haven’t anything to do with conventional units“. —on page 26 (33)

(comment: AlbertEinsteinistalkinghere aboutauniversal ( physical) theory (Theory of everything ) which only
containstrue (pure) mathematical constants as mentionedin 1.) without (manmade) physical units !
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3.) ,,My expectation is now, that these constants c4*, c5%, ...etc. are of the ,rationell” type, and that their value is
based on the logical base of the complete theory.“

»You can also say it so : In areasonable theory there are no dimensionfree numbers, with a value, which can only be
determined empirical.”

Of course | can’t proof this. But | can’t imagine a universal and reasonable theory , which contains a number, which
could have been chosen just as good differently by the mood of the creator (god), whereby the world would have
turned out qualitatively different in its physical legitimacy.”

»You can also say it so : A universal theory, which contains in their base equations a constant which is not of the
yrationell” type, would somehow have to be added togetherout of pieces, which are logicallyindependent from each
other. But | have confidence, that this world isn’t like that, that we need such an ugly construction to capture the
theory of the world.”

4.) ,Of course, there is no consistent theoretical base for the complete physical science yet. And not at all a
theoretical base which would meet the radical demands described above. Itis not so difficultto think about possible
formulations. Unfortunately these are such relativistic theories , in which it is extremely hard, to progress to
proofable conclusions.

It is difficult to solve non-linear differential equations so, that there are nowhere Singularities.
But this problems haven’t anything to do with the principle question.

With friendly greetings and wishes.

Your Albert Einstein

Some weblinks to studies about natural constants :

Looking_for_Those_Natural_Numbers_Dimensionless_Constants_
and_the_ldea_of Natural _Measurement_1
https://www.academia.edu/35881283/

- Do we live in an eigenstate of the “fundamental constants”
operators?
https://arxiv.org/pdf/1809.05355.pdf

- Fine structure constant
https://oeis.org/wiki/Fine-structure_constant

- Dimensionless Physical Constant Mysteries
http://www.rxiv.org/pdf/1205.0050v1.pdf

Two quotes from Albert Einstein:

“If you can’t explain it in a simple way, then you haven’t
understooditgood enough”(Wenn Du es nichteinfach erklaren
kannst, hast Du es nicht gut genug verstanden )

“Not everything that counts can be counted, and not everthing
that can be counted counts” ( Nichtalles was zahlt kann gezahlt Albert Einstein in his office in Berlin
werden, und nicht alles was gezahlt werden kann, zahlt) inthe early 1920's
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2 NumberTheory as the Ultimate Physical Theory -

by I.V. Volovich / Steklov Mathematical Institute

The mathematician I. V. Vololovich has written a hypothesis on the quantum fluctuation of the number field.

“Our picture of space-time atthe Plank-scale doesn’tseem to be correct. The fundamental entities (base units) of the
universe can’t be particles, fields or strings. Numbers are considered to be the fundamental entities. Therefore a new
quantum mechanics overan arbitrary number field must be developed. And number theory is the base of physics !“

Extracted text
from pages 14
and 15 of the
study :

> Weblinkto the study : http://cdsweb.cern.ch/record/179558/files/198708102.pdf

NUMBER THEORY AS THE ULTIMATE PHYSICAL THEORY

Extracted text I1.V. Volovich™) Weblink :
from page 1 CERN - Geneva 1.V.Volovich_publication list
of the study :

ABSTRACT

At the Planck scale doubt is cast on the usual notion of
space-time and one cannot think about elementary particles. Thus,
the fundamental entities of which we consider our Universe to be
composed cannot be particles, fields or strings. In this paper
the numbers are considered as the fundamental entities. We
discuss the comstruction of the corresponding physical theory.

A hypothesis on the quantum fluctuations of the number field
is advanced for discussion. If these fluctuations actually take
place then instead of the wusual quantum mechanics over the
complex number field a mew quantum mechanics over an arbitrary
field must be developed. Moreover, it is tempting to speculate
that a principle of invariance of the fundamental physical laws
under a change of the number field does hold.

The fluctuations of the number field could appear on the
Planck length, in particular in the gravitational collapse or
near the cosmological singularity. These fluctuations can lead to
the appearance of domains with non-Archimedean p-adic or finite
geometry.

We preaenf a ShOCLC review OF the p-&alc mathemacics necessary,

in this context,

It is appropriate to recall the famous Einstein programme to reduce all
physics to geometry. It is a promising programme but let us ask the question
about which geometry we would like to speak of? Why should we pick Riemannian
geometry? Are there the reasons in favour of Riemannian geometry, or can one also
use non-Archimedean geometry? One can go farther and ask the question why geome-

try over the field of real numbers but not over am arbitrary field is the proper

geometry for physics. We believe that the contemporary version of Einstein's

programme should look like a proposal to reduce all physics to geometry over
arbitrary number fields. In fact this means the reduction of the physics to
number theory. One can agree with the Pythagoreans according to whom we have to

understand number, in order to understand the Universe.

If these ideas are true them number theory and the corresponding branches of

algebraic geometry are nothing else than the ultismate and unified physical

theory.

0f course, it is possible to generalize the above general principle and to
consider some algebras instead of fields. In superanslysis&), we exchange the
field of real numbers for superalgebra with 2 nmorm. But in this paper we restrict

ourselves to the case of the field.

Planck units
Elementary partide
Field (physics)

String (physics)
Quantum fluctuations
Quantum mechanics
Field (mathematics)
Non-Archimedean
P-adic geometry
finite geometry

Black hole

Numbertheory
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Extracted text
from pages 15
and 16 of the
study :

We will discuss now an appropriate modification of quantum mechanics, In the
usual quantum mechanics, the principle of superposition of probability amplitudes

plays the main rSle and it can be writtem in the form

Zale> = D calb><¢bic>
€

where the probability has to be calculated as follows:

P.e =|<a.l8>|2" | )

In the construction of the quantum mechanics on an arbitrary field K, one can
follow two ways. The first way consists in considering complex-valued functions
depending on variables belonging to K, or more generally, functions taking values
in a complex Hilbert space. Here the results of representation theory on the
local compact fields may be useful [see Ref. 44)] where these constructions are

actually considered,

The second way one deals with wave functions taking values in the field K,

i.e., <alb>€ K. Then in the case of the field K with a norm, Eq. (1) has sense if

| | means the norm in K. In our opinion it is difficult at present to tell which
of these two ways is more favourable, so that it is reasonable to develop both

gimultaneously. Note that the first way is more closer to traditional quantum

mechanics. However, there are important differences, Namely, it seems rather

inappropriate to formulate dynamics in this case using the Schridinger equation.

A wore appropriate way is to deal with unitary representation of the translation

group.

If the above-mentioned hypothesis on the fluctuations of the number field is
indeed realized then it is possible to suggest also the following hypothesis. Tt
is common wisdom that in the Big Bang or in the final collapse, time and space do
not have their usual meanings. But this is a purely negative answer to the
question about the meaning of the time and space co-ordinates in such
circumstances. What is a positive answer? Our proposal is as follows. The space
and time co-ordinates would be, for example, p-adic. Of course this is an unusual
world, For example, p-adic variables are not ordered. In this case, there is no
meaning to the words 'greater" or '"less". But nevertheless we can write
differential equations in such variables and we can try to understand processes

in the Big Bang in a constructive way.

Then the strongest fluctuations take place in the Big Bang and a newly born
Universe can have non-Archimedean or finite or other geometry over non-standard

aumber fields. It may be that the corresponding exotic domain exists at present.

An  analogous hypothesis can also be considered in the context of the
gravitational collapse. By this we mean that in the process of the collapse as a
result of quantum effects, matter can collapse into a space with non-Archimedean

geometry.




3 What subjects do we have to look at to find the Universal Mathematical- and Physical Theory ?

Albert Einstein was on the right track ! There is a more profound logic ( or theory ) which we haven’t grasped yet !

The main reason why he failed to find an universal physical theory was the fact that he tried to base it on the existing
physical theories. He was coming from the physical science.

In his letter from 13.10.1945 Albert Einstein wrote that ,,too many arbitrary units & -constants” had been introduced
in physical theories. Therefore it was an impossible and desperate task to try to eliminate all these arbitrary units and
constants, in order to come to a more fundamental set of equations, and find the universal theory.

A betterwayistto come from the mathematical side | Especially from the branch of mathematics which deals withthe
foundation of mathematics : Numbertheory ! And we have to consider Geometry & AlgebraicGeometry as important
foundation stones forthe Universal Theory. There are no unitsto eliminate in mathematics ! Thisist the bigadvantage !

Regarding the existing physical theory we have to ask the serious question if manmade units like kg (for mass) and
m (forlength) aren‘t arbitrary units too, which can all be eliminated if we only work with true base units of the creator.
If we have alook to the famous equation E= mc? in a more ,visual way“ we may see a bit clearer what is going on.

Matter is just energy The theory of the early universe says that direct after the
where t.he "ghtSP_eed Big Bang only energy existed. The universe was pure
was  diverted into

@@ energy at this stage. Then aftera very shorttime period of

an oscillating shell !! 32 .
10~ “ s energy beganto condense into Protons & Neutrons.

- It's Energy that‘s/
circulating on the spot ! /‘ That’s why a fundamental physical theory must be able

to explain how matter forms out of pure ,massless
energy”. The biggest unsolved problem of particle
physics, that quarks, the hypothetical “building stones” of
matter, never could be observed in experiments so far,
indicates that our current understanding of matter may
be fundamentally wrong! (.> see Weblink1, Weblink 2)
My opinionisthat we must explain matter & gravitation as
the result of “geometrially deformed energy”. The
deformation of linear moving energy, into small particle-

AN

The energy of a photon is equal to
Planck's Constant h multiplied by the m= E/ C
photon’s frequency. This is an important

fundamental law that we need to /
consider in the Universal Physical Theory.
But we have to use it in an abstract
mathematical way without the manmade

units Kg and m attached to it. And time
should be replaced by a general variable.

E Photon = h Xf

| believethat we mustuse an,,energy base unit“described
by an abstract “X-dimensional mathematical-/ geometrical
(wave) element“and an abstract time unitin the Universal
Theory. Linear movingenergy ( photons) that is caught in
small particle-size “oscillating shells”, seems to be the
fundamental cause of the strong- and weak-interaction
and the cause of electromagnetism and gravitation.

The “bending” or ,geometrical deformation” of the ,linear

size oscillating shellsis the cause of gravitation & “matter”.
Energy & Time are the only fundamental physical units !

And we must consider that this | S oL
energy (“matter”) isn’t distributed | §
inaflatspaceuniversebutinstead
in a universe that has a structure| £
similar toa spatial 3-hypersurface > _
with a Poincare-Dodecahedral-| the galaxy filament structure is similar to
Space (PDS)-structure > see image a5/3/5 honeycomb in hyperbolic 3-space

Dodecahedron

Icosahedron

(> order-5 dodecahedral honeycomb)
The distribution of the CMB, the
galaxy filament stucture, the M87 | ¢
“black hole“, atomic clusters &| |
quasicrystals all indicatea frame-
work based on the Platonic Solids | Atomic core model based on Platonic Solids

moving wave-elements” (photons) into small oscillating
shells may be the fundamental cause of the four known
fundamental forces. The truth may be that only energy
exists, either movingon open lineartracks, or oscillatingin
small particle-size shells, that we wrongly call ,,Matter” !

And | agree with Igor.V.Volovich that numbers must be fundamental entities ( units ) of an universal physical theory !
However numbers and number systems are manmade and therefore also can’t be the fundamental units for the
universal theory. | believe Albert Einstein was right when he was considering only important irrational mathematical
constants ( = constants of the ,rationell type”) like Pi (1) and e as fundamental elements of the Universal Theory.

My mathematical discovery describedin chapter3.1, showsthat all irrational square roots of the natural numbers and
even constant Pi (i) can be expressed by only using the most irrational constant Phi (¢) and Number 1 as base units.
Therefore | even want to go further and want to claim that only one irrational constant exists, which is Phi (¢) !
And all other existing irrational constants are mathematical constructions out of Phi (¢) and Number 1!

The base constants of the Universal Theory therefore must be the most irrational constant Phi (¢) and Number 1!
Constant Phl (¢p) seems to be the fundamental constant that defines the distribution ( scattering ) of “particles” and
waves in the universe, and the base unit (number) 1 may represent a base energy/wave element (see chapter 3.3)

In orderto arrive at an Universal Physical Theory we should leave this base energy/wave element dimensionfree and
we should consider it, togther with a dimensionfree time, in an abstract and pure mathematical / geometrical way.
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Considerations from the logical- and mathematical point of view to the base of the Theory

- A first concept of the Universal Theory :

The following conditions are considered :

Constant Phi (¢) & (Number) 1 are the fundamental
constants of the Universal Theory & of Mathematics
- Evidence for that is provided in the next chapters

The structure of energy & matter and the structure
of the Universe are based on these constants too !

Phl (¢p) & 1 define the geometrical framework for
the distribution of energy & matter in the Universe.
A fundamental , energy (wave) element” is the link
(component) of the Universal Theory that connects
the theoretical (geometric) framework with Reality.

The simplest 3D-geometrical relations of Phi (¢p) & 1
only exist In the Dodecahedron & Icosahedron !
Therefore from the logical & mathematical point of
view the structure of the Universe and the structure
of matter must be based on a geometric framework
which is in close relation to these Platonic Solids !

It is a hard fact that our Universe has a ,,honeycomb-
structure” where matter and energy is distributed
along so-called galactic filaments. (> see Weblink!)
These Galactic filaments have lengths of 200-500
million light years. Between the filaments are voids
(cells) of up to 320 million light years diameter !
All Galaxies must have formed where they are now
in relation to these empty voids ! The filaments and
voids therefore indicate the distribution of energy &
matter, and the approximate geometrical structure
of our early Universe direct after the Big Bang !

The theory says that , hypothetical dark energy &
dark matter” is responsible for these filaments.
But many studies indicate that It is more likely that

plasma & magnetic flux formed the filaments. )

Dark Matter would rather destabilze the filaments !
( = see for example : Study1, Study2, Study3)

Now the resulting concept for the Universal Theory :

The honecomb structure of our universe is similar to
a dodecahedral-honeycomb-structure in hyperbolic
3-space, = asthe image on the right indicates !

Therefore | consider such a honeycomb-structure
based on the Platonic Solid Dodecahedron as the
fundamental predominant structure that formed our
Universe. Direct after the Big-Bang a dodecahedral
honeycomb-structure formed out of pure energy.
The galactic filaments represent the , inflated initial
tracks” of this energy that created our Universe, and
which later formed matter, stars and galaxies.

The most simple geometric framework for a wave-
system that formed directly after the Big-Bang must
be a Dodecahedron from the mathematical point of
view. Because surface-structure and the “Cube-core”
of a Dodecahedron are only defined by Phi (¢) &1 !

The energy probably formed dodecahedral Wave-
Systems first, which then formed the dodecahedral-
honeycomb-(cell)-structure that is still visible today.

Constant (p = 1 P
1+

(written as :

3D Wave

infinite continued fraction ) Structure

Structure of a dodecahedral
surface-( shell )-wave in 2D

Note: The Dodecahedron Dodecahedral ¢
includes the Cube structure Wave System
(6 waves )

A Super-Computer calculated
this Filament Structure Model
see : > Millenium Simulation

a dodecahedral
Wave-Systems

Filaments
seem tobe
Flux Tubes
stabilized
by
Birkeland
currents
200 000 000 : ; e
. Light Year, 1 iJi ey ey ¥ )
The galactic filament structure of our universe is
similar to a 5/3/5 dodecahedral honeycomb in H3

Studies to hyperbolic Universes : Study1, Study2, Study3, Study4, Study5

- 4video-clips that visualize hyperbolic space: Clip1, Clip2, Clip3, Clip4
See also: Four compact hyperbolic honeycombs & The regular Polytopes
The Square Root Spiral (SRS) is a 2D-representation of Number theory

The SRS: . m e,

The start of
the SRS defines !

the complete
Number theory ! 1

Even if it is considerably deformed after 2 13 billion years !

From this initial dodecahedral honeycomb wave-structure later
matter ( protons & neutrons ) condensed. The ability to form
Dodecahedral- & other Platonic-Solids-Wave-Structures must
be a property of energy itself ! , not a property of space or
matter ! Because Space and Matter were created by Energy !

Similar to the Universe-Structure, the structure of the atomic
nucleus must be based on a Platonic-Solids-framework too !

The M87 dodecahedral black-hole may prove this Hypothesis !
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3.1 Theimportant connection between Mathematics & Physics - The Mathematical Physical Triangle (MPT)

The following study regarding Special Relativity provided an important algebraic term for cathetus u of the MPT, which
makesit possible to base NumberTheory and Geometry (and Physics ! ) on a transparent construction out of Number 1,
as Albert Einstein was hoping for ! :

= ,Phase spaces in Special Relativity : Towards eliminating gravitational singularities“ - by Peter Danenhower

See Weblink: https://arxiv.org/pdf/0706.2043.pdf

This study uses phase spaces in special relativity by expanding Minkowski Space to model the physical world.
The phase spaces developed in this study indicate that graviational singularities can be eliminated !
The key mathematical idea used in this study is the inclusion of a complex phase factor, such as, e'¢ in the Lorentz

transformation , and to use both the proper time and the proper mass as parameters. Additional a simple (invariant)
parameter, the “energy to length“ ratio, defined by ¢*/G was used for any spherical region of space-time-matter.

This study may show a way forward to combine General Relativity with Quantum Mechanics.

The Mathematical Physical Triangle and the start section of the Square Root Spiral, together with a more profound
( number theoretical- and geometrical ) analysis of the Square Root Spiral will help with this task :

The first right triangles of the Square Root Spiral, which are only defined by constant ¢p and 1, not only define the
complex structure of the square root spiral, butalsothe PlatonicSolids, and they also form the base of NumberTheory,
Geometry and Physics as well !

The start of the Square Root Spiral is shown with the constant ¢ drawn in :

The Mathematical
Physical Triangle (MPT) :

With the help of the constants in
1 this right triangle we will find an
important starting point on the
way to the universal theory:

From the right triangle (P , square rootof 2 & u follows :

(pz = (\/2_)2 + u2 ; application of the Pythagorean theorem

> u-= (pz- 2 = 0,786151377..... ; we can calculate thisvalue of u with the calculator

I did some research in the internet with Google, and | found a study where the constant u was expressed with an
algebraic term ! With the help of this algebraic term it was possible to find interesting new properties of constant (p

- See next page !
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Here the abstract of the study where | found the algebraic term for Constant U :

PHASE SPACES IN SPECIAL RELATIVITY : TOWARDS ELIMINATING GRAVITATIONAL SINGULARITIES
from PETER DANENHOWER - see weblink: https://arxiv.org/pdf/0706.2043.pdf

Abstract : This paper shows one way to construct phase spaces in special relativity by expanding Minkowski Space. These spaces appear
to indicate that we can dispense with gravitational singularities. The key mathematical ideas in the present a pproach areto include a
complex phase factor, such as, e'cb in the Lorentz transformation and to use both the proper time and the proper mass as parameters.
To develop the most general case, a complex parameter o =s +im, is introduced, where s is the proper time, and mis the pro per mass,
and o and o /|o| are used to parameterize the position of a particle (or reference frame) in space—time-matter phase space. A new
reference variable, u = m/r, is needed (in addltlon to velocity), and assumed to be bounded by 0 and C /G =1, in geometrized units.
Several results are derived: The equation E = mc? appa rently needs to be modified to E2= (szclo)/ G +m’ c buta simpler (invariant)
parameter is the “energy to length” ratio, which is c /G for any spherical region of space-time-matter. The generalized “ momentum
vector” becomes completely “masslike” for U = 0.7861..., which we think indicates the existence of a maximal gravity field. Thus,
gravitationalsingularities do not occur.Instead, as u - 1 matter is apparently simply crushed into free space. In the last section of this
paper we attempt some further generalizations of the phase space ideas develooed in this paper.

Extract from page 11 of the study (equation 4.9) : P (V1 — w2 — u?) +i(uy1 —u? + u)] y<l,u>
V1 u? N
See also thisdocument :
In this form the real and imaginary part of P have a very interesting property, namely, if - Space-Time-Matter
2vb—2
(4.10) u fj =0.786151377...= U, then the real partof P iszero, andthe imaginary part takes its maximum value (= 1).

I think it makes sense to argue that when the real part of P =0, P is entirely “mass like”, which we could understand to be
representative of the state of space-time-matter for which the maximal gravity field occurs. In this picture gravity is understood to be
the propensity of space-time-matter to become completely mass like. The more mass-like a region of space-time-matter is, then the
stronger the external gravity field. Thus, within the discussion of this paper, | think the only reasonable interpretation of the existence

of the special value of U given in equation 4.10 is that there is a maximal gravity field at this value of U. Itis importantto observe

that the value of U considered above, substantially exceeds the value of U for a typical neutron star (= 0.1 - 0.2).
Thus, |think the maximal gravity field concept can be used to explain all of the experimental evidence for enormous gravity fields.

With the other right triangles of the square root spiral
we can calculate all square roots of the natural numbers

expressedonlyby @ and 1: (see Appendix 2 of study !)

- Now we can equate the two algebraic terms
which representthe same constant ! :

2\/_ 2
\/ (P ; we square both sides

> ag’-8

2V5 -2 ; andtransform

2 \/5_+3

® =T ; (1) wesolvefor(p2

Vs

> Now we use the followingrighttriangle :

(\/6_)2 = (\/5_)2 + 1 ; Pythagorean theorem

Zq)2 -3 ;(2) we soIvefor\/S_

= (2¢%-3)* + 1 ; we replace V5 by (2)

@'+ 1 @'+ 1
> 3=— " (3)> V31—
2 (pz

-> square root 3 expressed by (P and 1!
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Important for Mathematics & Physics : > The Mathematical Physical Triangle ( MPT )

Albert Einstein was looking for a universal theory based only on irrational constants like Pi (i) & e, which are
transparent constructions out of number 1 ( see chapter 6 ), and which all have values based on the logical base
of the complete theory. L.V.Volovich said that Albert Einstein tried to reduce all physics to algebraic geometry.
This means the reduction of physics to Number Theory (see chapter 7).

The Mathematical Physical Triangle (MPT) and the Square Root Spiral openthe door to an Universal Theory !
With the algebraic term found by Peter Danenhower, all irrational square roots of natural numbers, constants
like Pi & e,and Platonic Solids can be expressed with constant ¢ (Phi) and 1 ! > all transparent constructions of 1!

The start of the square root spiral is shown with the constant (p drawn in :

The Mathematical
Physical Triangle (MPT) :

-1 .
P =T 1 1 Au Awvpr
14l
1+..
\/
1
V2=14+
1
1+1+
. v 2
1+1+
1
1+1+ Ap
L+1+4+".
1 A7
2 With this right triangle a
2 3 Ap = @ simpler algebraic term for
_\Il_‘ ¢ - p+1 constant U canbe calculated
2 = 7 lp4- ﬁpz + 1

p
'+ 1 - 1 ’ Pyth h
agorean theorem:
T3\ ¢ s - o1 @ v
¢ :pz Au = H Au =;‘3.{p - .ﬂ_ulz—'

(2xu Ve o 1| Vak-s

> Ampr = — >lu = - i = 0,786151377...

2 qu_mz+1 ¢’ \ o 2

From the above shown equations ( > see last two pages ) | have realized a general rule for all natural numbers >10 :

Note : > The expression (3+n) in the rule can be replaced by products and / or sums of the equations (3) to (13)

8 4 8 4
+ (3+n + 1 + (3+n +1
> (10+n) = @ ( l(p (20) and \((10+n) = ® Benle (30)
Forn-> ©O ¢ (P4

With this general formula we can express all natural numbers 2 10 and their square roots onlywith ¢(p and 1 !

This statementis also valid for all rationals ( fractions ) and their square roots. This is a quite interesting discovery !!
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3.2 The base of an Universal Mathematical- & Physical Theory as considered by Albert Einstein

Constant Phl (¢) seems to be the fundamental constant that defines the scattering (distribution) of particles
and waves in the universe, and the base unit (number) 1 seems to represent a base energy/wave element
like the quantum of electromagneticaction - the Planck Constant h that is defined by Energy / Frequency
The Mathematical Physical Triangle (MPT) and the Square Root Spiral (SRS) represent a starting point for the

Universal Mathematical- & Physical Theory. To understand the meaning of the MPT & SRS for Physics we must
understand the physical meaning of the most irrational constant Phl (¢) and the meaning of the base unit 1 !

Please note that the MPT, the SRS and in all probability all existing irrational constants can be represented by
transparent constructions out of base unit ( number ) 1 and the most simple ® e i
infinite continued fraction : Constant Phl (¢) that is only based on Number1 —> 1+-L 1
which essentially is the set-up for a universal theory Albert Einstein was looking for ! T+

In Physics the socalled Continued Fraction Method ( MCF ) was developed for solutions of integral equations
of the Quantum Scattering Theory, which describe particle-collisions and —scattering of particles and waves.
For example the MCF is used for the Fermi-Dirac Function, which describes the macroscopic properties of a
system consisting of Fermions (= particles which form matter : quarks, leptons and baryons : ( e.g. electrons,
protons ). 2> see weblinks to some exemplary studies which use the MCF :

Continued fraction representation of the FermiDirac function for large scale electronic structure calculations
Application of matrix valued integral continued fractions tothe spectral problems on periodic graphs (see also : Algebra of waves)
and The MCF in the theory of slow electron scattering by molecules

The MCF for electron (positron)-atom scattering

On the other hand there is clearindication that constant Phi (¢) also defines the distribution of matter in the
astronomical-scale ! For example the ratios of orbital periods of Solar-planetary and Exo-planetary systems
show a preference for Fibonacci-Number ratios, which are defined by constant Phl (¢). > See the Study5
in Chapter 8.5. And if the M87 gravitational singularity (EHT2017) indeed indicates a dodecahedral structure
then we even have a proof that Phl (¢) defines the distribution of matterin very extreme gravitational fields.

The Volume of the Dodecahedron and Icosahedron expressed only with constant (p and 1 !

3 4 4 Dodecahedral and Icosahedral Quasicrystals
a ¢ (¢ - 1) : :
Vood. = — (15+7\5) > Vpod. = ——— j fora=1

4 -+ 1 (edge)

2 4 2

5 a?’ P { p - 1 }
V Ico, = { 3 + \JE_} % U Ico. = 4 2 4

12 (p -~ + 1) (g™ + 1) Figl: b.) Dodecahedral Quasicrystal Ho-Mg-Zn

d.) Icosahedral Silica Quasicrystal ( Nanocrystals )

- Three possible ways to find the Universal Theory and uncover the true geometry of our Universe :

1.) Through advances in Number Theory. - By applying a new mathematics based only on Phiand 1
2.) By fully understanding the Physics & Mathematics of Quasicrystals , Atom-Clusters & Atomic-cores
3.) By high-resolution astronomical observations of gravitational singularities, like the one in M87

The M87 black hole has a complex (dodecahedral) geometry
A contrast- & brightness
enhanced image of the
M87 black hole shadow
shows a polypentagonal
(-polygonal ) structure,
L indicatingacomplex
structure of the M87
super-massive black
. hole (EHT2017),
which may be the
result of an O5-
Poincare-Dode-
P cahedral Space
15 e ¥ universe.
This image is from the section of the documentation Black Hole
Hunters which shows how the algorithms calculate the firstimage
of the M87 black hole shadow. Note : only the left (bright) ringwas
presented to the public ! The rest of the structure was ignored !

Icosahedral Atom-Clusters indicate an icosahedral
structure of the atom’s electron shell & atomic-core

Elements which are
chemically inert often
form clusters with an
icosahedral shape.The
shell structure of such
Icosahedral clusters
is defined by the
electron configuration
of the whole cluster,
that is a consequence
of the electron shell of |
the single atom, which TEM-image of an Icosahedral Gold
again is aresult of the nanoparticle. A variety of nano-
atom-core-structure ! structures assumeicosahedral form

|mage;MacKayc|uster( e.g. condensing Argon- & metal
made of Gold atoms. atoms ) = see: Icosahedral Twins

(= see also: Superatom )
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3.3 Quasicrystals will help us to find the true geometry & dimensionality of space-time & matter

Here on Earth we can find out the true geometry and dimensionality of space-time and matter by fully understanding
Quasicrystals and quasicrystalline structures from the mathematical —and physical point of view. Quasicrystals indicate
that space-time and/or matter (energy) is based on higher geometrical dimensions of at least 4 maybe even5or6!
Accordingto the classical Crystallographic Restriction Theorem crystals can only possess two-, three-, four- and six-fold
rotational symmetries. However in 1984 Quasicrystals with five-fold symmetry were discovered !

Two types of Quasicrystals exist: 1.) Polygonal Quasicrystals which have one axis of 8-, 10- or 12-fold local symmetry.

2.) Icosahedral Quasicrystals. These Quasicrystals are aperiodicin all directions.

Similartoatomicclusters (= previous page) the electron shellstructure (electronconfiguration) of the whole quasicrystal
definesiststructure > see : Scanning tunnelling microscopy reveals a quasiperiodic order in the electronic wave functions
For Quasicrystals atleast 5 linearly independent vectors are necessary in orderto assignintegerindices to the diffraction
intensities of quasicrystals. We need 5 indices for polygonal quasicrystals and 6 indices for icosahedral quasicrystals.
The necessary n vectors span a nD-reciprocal space in which a structure can be built that produces a diffraction pattern
as observed for quasicrystals. In higher-dimensional space we can describe a quasiperiodic structure as a periodic one.

The mathematics which describes quasicrystals indicates that matter (energy) has higher embedded dimensions !
Nicolaas G. de Brujin showed that aperiodic quasicrystal-like Penrose Tilings can be viewed as 2-dimensional slices of
five-dimensional hypercubic structures. The study of Penrose Tilings is important for understanding Quasicrystals.
(>Simulation onD-uasicrystIs : Quasicrystalline Bose-Einstein-Condensate provides a glimpse of physics in higher dimensions)

T s e bt _"_7- | Interesting is the fact that the production of 2 see:

Quasicrystals in the lab is difficult and tricky, Weblink 1

requiring precise temperatures and strange Weblink 2
conditions including a vacuum and an Argon .

. . Weblink 3

atmosphere, see Weblink 4 (= Argon is an Weblink4
I

inert noble gas that forms Icosahedral clusters
during condensation )

_ 'y & Natural ( mineral ) quasicrystals only seem to Extraterrestrial Quasicrystal
Electron Microscopeimageof a real form under extreme high-pressure and - A grain of stishovite that only occurs

.. X . at ultrahigh pressures ( 210 Gpa ),
Decagonal Quasicrystal (Weblink) temperature conditions = see rightimage 2  _ htains agn Icgsahedrite(Quasicrr;:sta)l

Three studies about the Mathematics of Quasicrystals: inclusion Al63Cu24Fel3
1-The Noncommutative Geometry of Aperiodic Solids 7
2-Crystallography of Quasicrystals  3- Quasicrystals

weblin :
4D-Iron-Oxid

Four-Dimensional Iron-Oxid Fe;Os5
below 150K this iron-oxid goes
through an unusual phasetransition

Dodecahedral HoMgZn quasicrystal

A Quasicrystal is a structure that is related to a formation of charge-
ordered but not periodic, it lacks A 6-cube projected into the rhombic density waves—which lead to a
translational symmetry. triacontahedron using the golden "four-dimensional crytal structure”

In a simulation scientists showed ratio in the basis vectors. This is used It formed at very high temperatures
that the golden ratio ( Phi ) governs to understand the aperiodic and very high pressure hundreds of
the interaction of the atoms. See : icosahedral structure of quasicrystals kilometres below Earth's surface.

The World's

S A 5-cube as an orthographic number spirals (Phyllotactic-pattern )
crystal made from self-assembling projection into 2D using Petrie indicate an icosahedral quasicrystal
organic molecules whichform polygon basis vectors overlaid on structure,probably caused by thelarge
pentagons, stars, boats and rhombi the diffractogram from an icosahedral Water-Cluster (H20)100 or

- see : Bizarre organic Quasicrystal icosahedral Ho-Mg-Zn quasicrystal (H20)280 = see my following Study
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https://en.wikipedia.org/wiki/Fibonacci_number
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https://phys.org/news/2016-04-mysterious-four-dimensional-iron-oxide.html

3.4 A new calculable model of the atomic nucleus based on the Platonic Solids and on constant ¢

| want to introduce a new model for the atomic nucleus that can explain magic numbers in nuclear physics :
(2,8, 20, 28, 50, 82, 126..) easily with a framework based on the Platonic Solids, and on constant Phi (¢).
1.) In this model 2 Protons or 2 Neutrons are represented by one orbital similar to the p-orbital of Hydrogen
2.) The diagonals of the Platonic Solids represent & define the long axes of these Proton- & Neutron-Orbitals
3.) Each Platonic Solid represents a Sub-Shell of the nuclear shell model & ( more general info, see here)
Similar to the Platonic Solids these Sub-Shells can precisely be inscribed and/or superimposed to each other
4.) All Proton- & Neutron-Orbitals can be precisely calculated with defined wave equations (Schrédinger WE)
5.) The defined nucleus orbitals influence the electron orbitals and cause in this way the Hyperfine-Structure
6.) Each Sub-Shell can consist either of protons or neutrons or of a combination of both > see examples below
6 or 8 Protons / Neutrons 12 or20 Protons / Neutrons Note: 8 of 20 Dodecahedron-vertices

(or 6 Protons & 8 Neutrons ) (or 12 Protons & 20 Neutrons ) can form a I-(Iecxabhe)dron
ube

2 Protons /2 Neutrons

Prepared by /\"’*—7—7_,
Harry K. Hahn # i

one base orbital unit

4 Protons /4 Neutrons
( or 4 Protons
& 4 Neutrons (for 2T)

Dodecahedron ~——— |
Prepared by
Harry K. Hahn
Icosahedron
Prepared by
Harry K. Hahn

Hexahedron & Octahed
double Tetrahedron exahedron ctahedron Dodecahedron & Icosahedron Nuclear Shell Model (- Link to Table )
Tetrahedron Hexahedron / Cube Octahedron Dodecahedron Icosahedron State n-l-j Energy-Level Nsiate Nrotal
j1s/ -A T6] 184
3d3, — 4] 168
a8 = —_— 164
4 =8 =
3dE, —_— é]ZI 142
% — 0] 136
{ 14 176
3p'l, — b 7]
) — 110
3p, =" 108
B 100
10] [92]
38l — & M
2 1 [68]
6 [64]
Name: Sum 8 58]
Faces 50 107 50
Vertices 50 — b
Magic Number System : S b2
8 =2+6 or 4+4 — ] |
20 =2+4+(6+48) or 2+6+12 | wantto invite eager mathematicians and 4 s
28 =2+6+8+12 or 2+4+4+6+12 or 8+20 physicists to calculate such an atomic core - 14
g |
50 =4+ (6+8) + (12420) or 2+6+8+6+8+ 12 model based on a Platonic-Solids-framework !
82 =4+ (6+8) + (12+20) +(12+20) or 2+6+8+6+8+12+20+12 S Bl
126=82+44 > 44=12+20+12 or 28+ (2+6 + 8) el =

| Combinations of Platonic Solids |
184=126+58>58=6+8+12+ 20+ 12 or 44 + (6+8)

Area & Volume of Platonic Solids if the edge
196=184+12 or184+2+4 +6 #h 0 length is 1 (> Numbers replacable by (p & 1!)
114=50+64 > 64=20+ 12+ 20 +12 (- onlyfor Neutrons) 4% Qﬂ solid 4 v

As doubt must be cast on the theory of Quarks m cube 1 1
dodecahedron 25+ 105 J'; (15 +7 ﬁ)

( see Link1, Llink2 ) an orbital-model is prefered. m m ;
. 4
@ @ ""’ icosahedron _I; \/E |5—: (3 + \‘q)
| = 1
| ' 4
el 1
4

This model can explain dodecahedral gravitational
singularities as EHT2017 which must be a result of

a Dodecahedral/Icosahedral atomic core structure @

In the shown model closed outer Sub-Shells have
an Icosahedral- / Dodecahedral-shell-structure.
, octahedron \/E ﬁ
WS | tetranedron V3 V2

Sl= | wi—

Note : All PlatonicSolids are only based on ¢ & 1!
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https://en.wikipedia.org/wiki/Hyperfine_structure
https://de.wikipedia.org/wiki/Platonischer_Körper
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The Platonic Solids form a mathematical framework for similar-shaped ( existing ? ) Wave Systems

Beside an Orbital Model for the atomic nucleus that is based on the diagonals of the Platonic Solids, there is
also a system of “Platonic-Solid Shell-Waves“ thinkable. > see the following images below !

In such a model the shown “Platonic-Solid Shell-Waves” may directly represent the Protons and Neutrons.
Or such “Platonic-Solid Shell-Waves” may have the function to stabilize Proton- & Neutron-Orbitals along
the diagonals of the Platonic Solids (framework) as described on the previous page. In this case they may be
high-energetic electromagnetic waves. Note: The existence of icosahedral atomic clusters and of icosahedral- &
dodecahedral Quasicrystals indicates that outer atomic nucleus shells of certain elements (e.g. Gold) may have
icosahedral- or dodecahedral structures which influence the shape of their electron shell (> Hyperfine-Structure)

Dodecahedron with Dodecahedral 3D Wave
v
3D - Wave System: . y Wave System Structure

Wave system
consisting of
6 Waves

Each wave
moves over
10 pentagons

Each waves
Is missing 2 of
the 12 pentagons

flat pattern of wave ( 2D Wave Structure )
Prepared by
Harry K. Hahn
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Wave System -~ /
(6 waves ) r
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3D- Wave System-1:

3D Wave
Structure

Pratt N
- /

Wave system
consisting of
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Each wave
moves over
10 triangles

flat pattern of wave ( 2D Wave Structure )
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2. Icosahedral 3D Wave
Wave System Structure
(6 waves )

Each waves

the 20 triangles

Prepared by
Harry K. Hahn

Icosahedron with
3D- Wave System-2:

Wave system
consisting of
6 Waves

Each wave
moves over
12 triangles

Each waves
Is missing 8 of
the 20 triangles

flat pattern of wave ( 2D Wave Structure )

Prepared by
Harry K. Hahn
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Octahedron with
3D - Wave System:

Wave system
consisting of
4 Waves

Each wave
moves over
6 triangles

Each waves
is missing 2 of
the 8 triangles

Octahedral 3D Wave
Wave System Structure
(4 waves )

. flat pattern of wave :
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Harry K. Hahn (2D Wave Structure )

Hexahedron (Cube) with Hexahedral 3D Wave

3D - Wave System :
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____________
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The development of a Reference-Framework based on Platonic Solids :

The image on the left (Appendix 6) shows an example how a reference framework
for a nuclear shellmodel based on Platonic Solids can be developed. The Platonic
Solids can be superimposed or inscribed into each other, in different ways and in
different combinations, but geometrically precisely defined. There are various
shell-models possible. The Inscribed Spheres, Mid-Spheres and Circumscribed

Spheres of the Platonic Solids can here be used as inner- and outer limits of
different sub-shells or orbitals of the shell- and/or orbital-model. The following
youTube video-clips give some 3D-views & ideas : Clipl; Clip2; Clip3; Clip4; Clip5
The framework for the nuclear shell- and/or orbital-model should be based on
simple relations like natural numbers and square roots and fractions of natural

numbers, which all can be expressed by algebraic terms consisting of Phiand 1 !.
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3.5 - The prime number distribution follows a clear Logic
- see study “About the logic of the prime number distribution” : https://arxiv.org/abs/0801.4049

| will focus on the description of this ,,Wave Model“ as explanation for the distribution of primes and non-primes :
=> The distribution of all non-prime numbers in the number sequences SQ1 and SQ2 is defind by a simple logic :

We consider the following two number sequences which contain all prime numbers :

Sequence 1 (SQ1) : 5,11, 17, 23, 29, 35, 41, 47,.... and

Sequence 2 (SQ2) : 1,7, 13, 19, 25, 31, 37, 43,....

These two sequences are based on the well known fact, that every prime numberis either of the form 6n+1 or 6n +5.
Orin otherwords, if a prime number of these two number sequences is divided by 6 the rest of -1or +1remains.

NumberSequencesSQ1 + SQ2

s

| "Undertone’- Oscillations deriving from the Base Oscillation ( Sequence 1+ 2) |
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https://arxiv.org/abs/0801.4049

Here a short description of the simple rules which define the distribution of the non -prime numbers :

e Every peak of an Undertone-Oscillation corresponds to a non-prime numberin Sequence 1& 2 (SQ1 & SQ2)

e On the contrary “Prime Numbers” represent places in Sequence 1 & 2 which do not correspond with any
peak of an Undertone-Oscillation.

Prime numbers represent "spots” in the two basic Number-Sequences SQ1 & SQ2 where there is no
interference caused by the Undertone Oscillations shown on the righthand side.

e In every Undertone Oscillation “further Undertone Oscillations” occur, which again are defined by the
numbers contained in Sequence 1 & 2.

However these “further Undertone Oscillations” are not required to explain the existence of the non prime
numbersinSequence 1& 2, because the non prime numbers in these sequences are already explained by the
undertone oscillations which directly derive from Sequence 1 & 2.

(= “further Undertone Oscillations” are marked by red circles on the corresponding peaks of the Undertone
Oscillations. Primefactor products of the numbers which belongto these peaks are showninred and pink boxes)

Example : The numbers 125, 175, 275 and 325 inthe Undertone Oscillation 5(=1/5f), represent the prime factor
products 5x5x5, 5x5x7, 5x5x11 and 5x5x13. It is easy to see that these prime factor products form another
Undertone Oscillation 5inside the Undertone Oscillation 5 !!

The following properties are important, because they show the importance of number 5 !!:

e On every peak of the Undertone Oscillation5 ( =1/5 f) another Undertone Oscillation starts.
Undertone Oscillation 5 is the cause ( trigger ) of all other Undertone Oscillations !
The green circles on the first few peaks of the Undertone Oscillation 5 mark the starting points of the next 3
Undertone Oscillations 7,11 and 13 ( = 1/7f, 1/11f and 1/13f ). More of such Undertone Oscillations will start on
every peak of the Undertone Oscillation 5 ad infinitum.

Note that Undertone Oscillations which are defined by non-prime numbers ( e.g. 1/25f or 1/35f etc. ) are not
required to explain the non-prime numbers in Sequence 1 & 2 !

e [f we considerSequenceland 2 (SQ1 & SQ2 ) simultaneously thenitappliesthat new prime factors at first
only occur together with the prime factor 5 !!!

These are very important properties! It shows that the number5 oscillationis defining the distribution of all
non-prime numbers in the Number Sequences1+2. Mathematicians doesn’tseem to know this properties !

For the distribution of the prime numbers the following simple rule applies in the ,Wave Model” :

e Every peak of an Undertone-Oscillation corresponds to a non-prime numberin Sequence 1& 2 (SQ1 & SQ2)

: Non-Prime Mum bers

e On the contrary “Prime Numbers” represent places in Sequence 1 & 2 which do not correspond with any
peak of the clearly ( by simple rules ) definded Undertone-Oscillation.

I:I Prme Mumbers

The above described simple rules (properties) clearly define the distribution of all prime numbers !

From these rules the following simple definitions for the groups of primes and non-primes can be derived :

=> See next page :




General description of this “Wave Model” and the prime numberdistribution :

Definition of Sequence 1& 2 ( Base oscillation withfrequency f ) inmathematical terms:

SQ1 ( Sequencel):
SQ2 ( Sequence2):

a,=5+6n

b,=1+6n

for example

forexample by=1 ; b;=7

with ne N={0, 1, 2, 3,4,..}

Description of the “Undertone Oscillation5” (=1/5f) :

- undertone oscillation 5 is splitinto two numbersequences U-5, and U-5, :

U-5, :
uU-5, :

a(5),=5(5+6n)
b(5),.=5(1+6n)

with n e N={0, 1, 2, 3,4,..} for U-5; and with n e N*>N\{0}= {1, 2, 3, 4,..} for U-5,

General description of all “Undertone Oscillations X” (= 1/X ) :

- everyundertone oscillation is splitinto two numbersequences U-(x), and U-(x), :

U-(x), :
U'(X)z :

a(x),=x(5+6n)
b(x),=x(1+6n)

withneN={0,1,2 3,4,..}
with n € N*=N\{0}= {1, 2, 3,4,..}

=5 ; a;=11 ; a,=17 etc.

; b,=13 etc.

forexample ap=25 ; a; =55 ; a,=85etc.

forexample b;=35; b,=65; b;=95 etc.

and with X e (SQ1uw SQ2)\{1} ={5, 7, 11, 13, 17, 19, 23, 25...} for bothsequencesa(x),&b(x),

According to the above described definitions the set of prime numbers( PN ) can be defined as follows :

PN*=(SQ1n SQ2)\ (U-(x): N U-(x),)
PN={2,3} n(SQ1NSQ2)\ (U-(x); "U-(x);)

for PN* and PN the following definition applies :
PN={2 3,5, 7,11, 13, 17, 19, 23, 29, 31, 37, 41, ...} ; set of prime numbers
and

PN*={5,7,11, 13,17, 19, 23, 29, 31,37, 41, ...} = PN\{2 3}

furtherthe following definitions applies:

PN* — (SQ1n SQ2) or
PN* & (U-(x); N U-(x);) or

PN* < (a, N b,)
PN* & (a(x)n M b(x).)
NPN* = (U-(x); N U-(x),) or

-—— Overtones

2f

3F

5F

6F

1/6f

2/6f

3/6f

4/6f

5/6f

Overtones | or “ hamonics™ )
and Undertones, deriving from
a fundamental frequency f

with x e (5Q1 U $Q2) \ {1}

NPN* = (a(x), N b(x),) ; NPN*= non-prime-numbersdivisible by 2or 3

Undertones ——p»



3.6 - There are three fundamental Number Oscillations :

The “Wave Model” for the logic of the prime number distribution described on the

previous pages is based on all natural numbers not divisible by 2 or 3.
But there is the rest of the natural numbers which are divisible by 2 or (and ) 3, which
also have to be taken in consideration !

These numbers represent two more fundamental oscillations which exist parallel to 1
. . . . . . 12
the “base oscillation SQ1 + SQ2” described in Table 2. And the same physical principle 13
of the creation of “Undertones” would of course also apply to these two additional L.
fundamental oscillations, whose highest mode frequencies could be named f2 and f3. 1% |<
17
Accordingly the highest mode frequency of the fundamental oscillation SQ1 + SQ2 18
would then be named f1. ;g
The image on the righthand side (FIG. 7) shall give an idea of the coexistence of the éz
described ,, Three fundamental Number Oscillations“. =
:
FIG. 7 : There are three
fundamental
""" - - o TTTTTTTTTTTTTTTT oscillations

3.7 The Platonic Solids Icosahedron & Dodecahedron seem to play an important role in the Universal Theory

The Platonic Solids Icosahedron & Dodecahedron are closely related to constant Phi (¢p). The Icosahedron
plays an important role in the structure of extremely stable atomic- and molecular- clusters. And together
with the Dodecahedron the Icosahedron can describe quasi-crystalline structures with five-fold symmetry.

The Dodecahedron seems to play an important role in the large scale structure of the universe, especially in
the formation of very strong gravitational singularities ( supermassive black holes ) like the one in M87.

The Icosahedron & Dodecahedron form Quasicrystals that can only be described in ,higher-dimensional“ space
Therefore these Platonic Solids must play a crucial role in unifying Quantum Mechanics with General Relativity

To the Icosahedron : Dodecahedral & Icosahedral Quasicrystals :

. . . . In the higher-dimensional space we can describe a quasi-
An Icosahedron is one of the five Platonic Solids periodic structure as a periodic one. The actualquasiperiodic

It has 30 edges and 12 vertices, and 20 faces which are structure in the 3D-physical space can then be obtained by

. > er. appropriate projection/section techniques. Thus itis enoughto
equ”ateral tnangles' It has the Schl&fli Symbo' {3,5} defineasingle unitcell of the nD-structure. The contents of

that nD-unit cell consists of "hyperatoms" (occupation
Icosahedron Edge-View of Icosahedron Icosahedron and the domains, ..)in analggyto the atoms |n.a normal unit cell ',Thls
" 3 golden rectangles enables us to describe the whole quasicrystal structure with a

q finite set of parameters. Ifwe described itin 3D-space only, we
neededthousands of atoms to obtain a representative volume
segment of the whole structure as well as all parameters that
go with it (eethousands of nositions). > see also - weblink

- )

- Image [
Source |§

Fig1: showshowthe Golden Ratio (- the ratio of constant
Phi( ¢ )and1)is builtinto the Geometry of the Icosahedron

Formulas for the Icosahedron in reference to the sphere :

If the edge length of the Icosahedronis a

[13 fang | son  nores
the radius of a circumscribed sphere Fuis: ™ = 7 " y/10+2- V5
a =
and the radius of an inscribed sphereliis : ri = — - /3 - (3 + /5) \ A B 5
12 Fig2: a.) Dodecahedral Quasicrystal Al65Cu20Fel5
while the mid-radius rk (mid of edges) is: r, = <. (1+ /5) b.) Dodecahedral Quasicrystal Ho-Mg-Zn
- 4 c.) Quasicrystal Al-Cu-Fe with Triacontahedron shape

d.) Icosahedral Silica Quasicrystal ( Nanocrystals )


https://en.wikipedia.org/wiki/Icosahedron
https://en.wikipedia.org/wiki/Dodecahedron
https://en.wikipedia.org/wiki/Golden_ratio
https://en.wikipedia.org/wiki/Icosahedron
https://en.wikipedia.org/wiki/Dodecahedron
https://en.wikipedia.org/wiki/Golden_ratio
https://en.wikipedia.org/wiki/Golden_ratio
https://en.wikipedia.org/wiki/Icosahedron
https://en.wikipedia.org/wiki/Quasicrystal
https://en.wikipedia.org/wiki/Radius
https://en.wikipedia.org/wiki/Circumscribed_sphere
https://en.wikipedia.org/wiki/Icosahedron
https://en.wikipedia.org/wiki/Platonic_solid
https://en.wikipedia.org/wiki/Schl%C3%A4fli_symbol
http://www.jcrystal.com/steffenweber/qc.html
https://www.researchgate.net/publication/287973895_Eighteenth-century_forms_of_quasicrystals
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To the Dodecahedron :

A regular Dodecahedron or pentagonal
dodecahedron is a dodecahedron that is
regular, which is composed of twelve
regular pentagonal faces ( Pentagons ),
three meeting at each vertex.

It is one of the five Platonic Solids. And it
isobviously avery important one !, as the
M87 gravitational singularity indicates !

It has 12 faces, 20 vertices, 30 edges, and
160 diagonals (60 face diagonals, 100
space diagonals). It is represented by the
Schlafli symbol {5,3}.

Dodecahedron

Pentagon o . a.
o 2 \
“ ] ! -
| 25—\ /AR
J oo ' ! D
e I - .-l\' n‘. ';. v i e "'
1</ O \ [} 0' < R
_,..-"d'x 4 f‘b\‘.n '5- "_ -u ﬂ
I b ’ =\ ¥ 7y
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o f - oy

Phi (¢) and 1 are
built into the
Geometry of the

Pentagon and the
Dodecahedron

The Dodecahedron is the dual of the Icosahedron
Connecting the centers of adjacent faces of the
dodecahedron results in an icosahedron, and
connecting the centers of the icosahedron faces
results in a dodecahedron.

Formulas for the Dodecahedron :

If the edge length of a regular dodecahedronis

a , the radius of a circumscribed sphere [ru
(one that touches the regular dodecahedron at
all vertices) is:

and the radius of an inscribed sphere Fi(tangent
to each of the regulardodecahedron's faces) is :

Weblink to more formulas

of the dodecahedron
see: polyhedra dodecahedron

These quantities canalso
be expressedas :

V3

while the midradius 'm, which touches the

middle of each edge, is :

Please have a look at the following websides
= The goldenratio Phi (¢) in PlatonicSolids : = Phi_sacred Solids ——

The Dodecahedronin cartesian coordinates:

The vertices of the dodecahedron obtained fromthe
cube and three orthogonal Golden Rectangles
with the siderelationship1/ > (=2/¢:2¢p)

Tu:aT(1+V/5) - ?"u:ﬂ?é
2
s /6 1 — ?‘i:aiqb
ri=agyz T VP 2,/3—¢
1 &2
rm:aZ(B-l—\/E) — | tm=a7

where ¢ is the golden ratio.

The Dodecahedron has geometric relations to the other four
Platonic Solids ( see alsoimage above - dual of the Icosahedron) :

By connectingselected vertices of the dodecahedron, it is possible
to form a Tetrahedron or a Cube. By connecting midpoints of
certain edges, it is possible to form an Octahedron :

‘/’ﬁ\\
/Y
A \
TN \
\ \
\,
\\-://-(fﬁ-
/ /
=~ .
E— ‘ ;
@ 7 Al g 0 1p)|[M(1 1. 1)
B(4 0 1o)|[N(1 -1, 1)
..L_lfi’_“ Cl= 0 -p)|lo(-1 -1, 1)
S D( @ O -Up)||P(-1, 1, 1)
! S E(te, . 0 )||Q(-1, 1. -1)
—— F(ig, » 0 )||R(1 1, -1)
I ’ G(-lg. o 0 )|[S(1 -1, -1)
\ ) A H(-p, @ 0 )|[T(1, 1, -1)
I( 0 Ve, o )
J( o, e 9 )
& '-:'-'-3'11, ) K( 0, -lp, @ )
i L( O -Up, @ )
Al 0 9% o ) (e 0 ¢)
B( o0 ¢ ) o 0 ¢ )
C(o -9, ) K(-9 0 )
D( 0 -9% o ) Lieg 0 =)
E(e3y o 0)
F(e:t 9 0) &
G(+¢2 9 0)
Hi-9> ¢ 0)

Table 4: The cartesian coordinates of the small stellated dodecahedron. The vertices
of the original dodecahedron (Table 3), though visible, are not vertices of the steflation

@
Figure 6: The smali stellated dodecahedron contains three powers of the Goiden Ratio. This can be clearly appreciated in its pentagram faces.

(®)

its outer verlices define an icosahedron whose edge length (A:E;) is in a proportion 1-¢? with the edge of the original

dodecahedron (IL)
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https://en.wikipedia.org/wiki/Golden_ratio

3.8. The mathematical constant (p (D) appears everywhere in Nature

The asymptotic ratio of successive Fibonacci numbers leads to the Golden Ratio constant Phi (p (or @)

The Fibonacci Sequence describes morphological patterns in a wide range of living organisms. It is one of
the most remarkable organizing principles mathematically describing natural and manmade phenomena

1+v(5)

5 = 1.618034...

Q= x=

The constant (P is the positive solution
of the following quadratic equation :

x + 1 = x?

Constant (P can be written in terms of itself :

1.618 + 1 1.618
1618 1.618 & 1 1.618
We can write the Golden Ratio in terms of itself! Which is totally awesome. The Fibonacci numbers defined bV ('p :
1/1=1
The following most simple periodic continued fraction describes @ : 2/1=2
3/2=15
1 Substitute p=1 + mprunpmmz-ucno;mmr 5/3 — 1.667
+ 1 _ 8/5=1.6
(pch__> @=1+T—>@—1+j 13/8 = 1.625
(p w 21/13 = 1.615
periodiccontinued fraction of (p 34/21 = 1.619

55/34 = 1.618
-> Please read my study about the possible cause of Phyllotaxis : /

Microscope Images indicate that Water Clusters are the cause of Phyllotaxis ( alternative : Weblink 2 )

Phyllotactic spirals form a distinctive class of patterns in nature. The basic arrangement of leaves and
seeds is an opposite alternate (spiral) pattern. The current theory says that plant hormones like Auxin
are responsible for the pattern. But because phyllotactic patterns defined by the Fibonacci sequence
also appear outside biology there must be a more profound physical cause that is responsible for
these Fibonacci number patterns. The following extracts from 6 selected studies indicate that there
must be a fundamental physical cause responsible for the appearance of constant Phi in nature !

Study 1 : http://surface.iphy.ac.cn/sf03/articles/2006-2007/2007APL-chirality.pdf

=>» Thisstudy shows how phyllotactic patterns appear outside biology on spherical or nearly spherical surfaces:

Stressed Fibonacci spiral patterns of definite chirality

Chaorong Li

Zhefiang Sci-Tech University, Hangzhou 310008, China and Institate of Plvsics, PO, Box 603, Beifing
TO0080, China

Ailing Ji and Zexian Cac®

Beijing National Laboraiory for Condensed Matter Physics, Institute of Physics, Chinese Academy of
Sciences, PO, Box 603, Beijing IS0, China

{Received 21 August 2006; accepted 22 February 2007; published online 18 April 2007)

Fibonacei spirals are ubiguitous in nature, but the spontaneous assembly of such patterns has rarel R

been rcalinlb.'d in Iahnr:miy. By manipulirling the s:rusx on Ag Lx}rcfSi(glg shell m?:nmuuulurcs lhz BIG. 4 PRII'EIHIICIIU!.!.\' Mpirilsion flruslrutmg wofacex; ) Slrcs._\'_ucl paltcrn:m 4
: : 3 el i ke e slanted Ag core/SiO, shell microstructure, and (b) the “X pattern” ol

authors oblained a series of Fibonacci spirals (3 %5 to 13 21) of definite chirality as a least elastic achenes in a strawberry.

energy configuration. The Fibonacei spirals occur uniguely on conical supports-spherical receptacles

result in triangular tessellations, and slanted receptacles introduce irregularities. These results

demonstrate an effective path for the mass fabrication of patterned structures on curved surfaces;

they may also provide a complementary mechanism for the formation of phyllotactic patlerns.

@ 2007 American Institute of Physics. [DO1: 10.1063/1.2728578]


http://surface.iphy.ac.cn/sf03/articles/2006-2007/2007APL-chirality.pdf
https://en.wikipedia.org/wiki/Fibonacci_number
https://en.wikipedia.org/wiki/Golden_ratio
https://vixra.org/abs/2005.0118
https://archive.org/details/microscope-images-indicate-that-water-clusters-are-the-cause-of-phyllotaxis

In summary, we demonstrated that the Fibonacci spiral
patterns of definite chirality can be reproduced through stress
manipulation on the Ag core/SiO; shell microstructures.
These results will be very helpful for the design and fabrica-
tion of patterned structures on curved surfaces that can find
useful applications in photonics and foldable electronics.
Furthermore, these results obtained in a purely inorganic ma-
terial system hint at the role of stress in influencing the plant
patterns. We speculate that the prerequisite for the occur-
rence of Fibonacci spiral patterns as stressed buckling modes
be the availability of a conical support. The robust adherence
of the stressed patterns to the geometry of the supports sheds
some light on the mechanical rationale underlying the forma-
tion of particular plant patterns. Of course, a comprehensive
model for the formation of plant patterns should incorporate
as well the biochemical and genetic processes that alter
growth at deeper levels.

FIG. 1.

Fibonacci spiral patterns
in the sinister form
grown on Ag-core/Si02
shell  microstructures:
(a) 3x5, (b) 5x8, (c) 8x13
and (d) 13x21.

Each individual patternis
presented in triad, one
original and two with
plotted ounterclockwise
and clockwise spirals to
guide the eyes.

Study 2 : https://hal.archives-ouvertes.fr/jpa-00212565/document

- Crystalline phases with the cubicsymmetry closeto the icosahedral one cause Fibonacci Crystalsin Al-Mn/-Si alloys :

: : : : ] 34, 34, 0.-1,
Cubic approximants in quasicrystal structures wo o W B M=
V. E. Dmitrienko ] . szas [ 21
Institute of Crystallography, 117333, Moscow, U.S.S.R. a0 s r U S
(Received 7 mai 1990, accepted in final form 7 August 1990) g . . . 18,2113 242113 342113
Abstract. — The regular deviations from the exact icosahedral symmetry, usually observed at the = — . . .
diffraction patterns of quasicrystal alloys, are analyzed. It is shown that shifting, splitting and e * i * * -"'3' i e
asymmetric broadening of reflections can be attributed to crystalline phases with the cubic 1 o ee 4 * . e T
symmetry very close to the icosahedral one (such pseudo-icosahedral cubic approximants may be ] Tt J— _—
called the Fibonacci crystals). The Fibonacci crystal is labelled as {(F, ,,/F,), ifin this crystal the 108 R § 188 e m e L i .
most intense vertex reflections have the Miller indices {0, F,, F,,,} where F, are the Fibonacci .« 4 ﬁ.- “e . . .
numbers (F, = 1, 1, 2, 3, 5, 8, 13, 21, 34...). The deviations of x-ray and electron reflections from : . :‘}' - U e = 60
their icosahedral positions are calculated. The comparison with available experimental data shows 00 AT i R R R
that at least four different Fibonacci crystals have been observed in Al-Mn and Al-Mn-Si alloys : (2/1) (5/3) (13/8) x|[100] (34/21)

(2/1> (MI‘ISi structure). <5"3> (“'A]'Mn'Si]' <|3‘f8>‘ and <34/2]) with the lattice constants Fig. 3. — Universal pscudo-fivefold electron-diffraction pattern of the Fibonacci crystals (incident beam
4.6A,126 A, 33.1 A, 86.6 A respectively. It is interesting to note that there are no experimental fallsalong - = dircction). All x-coordinates are integer : xq = h. Only about one fourth of the patern is

A = E > 3 shown; the complete picture can be obtained by the mirror reflections: x —— x and (or)
evidences for the intermediate approximants {3/2), (8/5) and {21/13). The possible space - The sl of the pattern are determined by the positions of the most intense edge reflections

; i . : Hil . . w3A-; R
groups of the Fibonacci crystals and their relationships with quasicrystallographiC SPACE SrOUPS 1o are shown for sure seectioms ooty s moions oF o et o e abesed o e

' ouler ones after multiplication by factor = (i = 1,2, 3,...) and round-up to the closest inicger. The
are discussed. innermost ten reflections are of the type {200} and {211}. The approximate rinflation is clearly scen
in the figure with strongest d are marked with solid lines). Pseudo-twofold axes are

shown by dashed lines.

Quasi-Crystals :

A quasiperiodic crystal, or Quasicrystal , is a structure
that is ordered but not periodic. A quasicrystalline
pattern can continuously fill all available space, but it
lacks translational symmetry. While crystals, according to
the classical crystallographic restriction theorem, can
possess only two, three, four, and six-fold rotational
symmetries, the Bragg diffraction pattern of quasicrystals
shows sharp peaks with other symmetry orders, for
instance five-fold.

Atomlc model of a Al- Pd Mn Ho-Mg-Zn Quasicrystal with a
Quasicrystal dodecahedral shape

Aperiodictilings were discovered by mathematiciansin the early 1960s, and, some twenty years later, they were found to
apply to the study of natural quasicrystals. The discovery of these aperiodicformsin nature has produced a paradigm shift
inthe fields of crystallography. Roughly, an orderingis non-periodic if it lacks translational symmetry, which means that a
shifted copy will never match exactly with its original. The more precise mathematical definition is that there is never
translational symmetry in more than n —1linearly independent directions, where n is the dimension of the space filled,
e.g., the three-dimensional tiling displayed in a quasicrystal may have translational symmetry in two directions.
Symmetrical diffraction patterns result from the existence of an indefinitely large number of elements with a regular
spacing, a property loosely described as long-range order. Experimentally, the aperiodicity is revealed in the unusual
symmetry of the diffraction pattern, that is, symmetry of orders other than two, three, four, or six.
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Study 3 : 252736598 Fibonacci_order in_the period-doubling_cascade to chaos

=> The Fibonacci number sequence ({p) appears in the Feigenbaum scaling of the period-doublin cascade to chaos.

Fibonacci order in the period-doubling cascade to chaos
G. Linage*, Fernando Montoya®, A. Sarmiento ®, K. Showalter ¢, P. Parmananda **

Abstract

In this contribution, we describe how the Fibonacci sequence appears within the Feigenbaum scaling of the period-doubling cascade to chaos.
An important consequence of this discovery is that the ratio of successive Fibonacci numbers converges to the golden mean in every period-
doubling sequence and therefore the convergence to ¢, the most irrational number, occurs in concert with the onset of deterministic chaos.

Two of the most remarkable organizing principles mathe-
matically describing natural and man-made phenomena are the
Fibonacci number sequence and the Feigenbaum scaling of the
period-doubling cascade to chaos. The Fibonacci sequence de-
scribes morphological patterns in a wide variety of living or-
ganisms [1], and the asymptotic ratio of successive Fibonacci
numbers yields the golden mean. The Feigenbaum scaling [2]
for the period-doubling cascade to chaos has been observed in
a wide range of dynamical systems, from turbulence to cell bi-
ology to chemical oscillators [3,4]. Here we describe how the
Feigenbaum scaling and the Fibonacci sequence are intimately
intertwined.

Table 1 reveals how the Fibonacci series develops in the
period-doubling cascade. We see that after the first bifurca-
tion gives rise to the period-2 oscillation, there is one segment
of width I,n"a". An examination of the successive bifurcations
shows how the Fibonacci sequence expands with each bifur-
cation. We also see that there is a pattern of branch widths
within each period. Every bifurcation contains a 1/e" branch,
which is the first component of a binomial expansion of branch
widths according to (1/e + 1 jaz}" as well as the remaining
components of the expansion. The exponent n corresponds to
the bifurcation, with n = 0 for period-2, n = 1 for period-4, and
S0 on.

Table 1

08

X086

0.4

Il L
033 .45 35 355 36
Fig. 1. Parameter

We emphasize that the Fibonacci sequence will be found in
all dynamical systems exhibiting the period-doubling route to
chaos, as it is directly linked to the Feigenbaum scaling con-
stant «. However, since the scaling of @ holds only in the
asymplotic limit, the reported relation also holds only for as-

ymptotic values. It follows that the ratio of successive Fibonacci
numbers converges to the golden mean [7], ¢, in every period-
doubling cascade. Thus, the convergence to ¢, the “most irra-
tional number” [8], occurs in concert with the onset of deter-
ministic chaos.

Distribution of powers of 1/ in successive periocd-doubling bifurcations

P2 P4 I8 Pl6 P32 P64 EN.
A typical period-doubling bifurcation diagram for the lo- n=10 n=] =2 n=3 n=4 n=>5

gistic map is shown in Fig. 1. We normalize the width of the 1 1] 1 i
period-2 branch to unity (1 Ja®), allowing the widths of the J'll o

branches corresponding to higher periods to be written as in- | J,I’QI 1 |
verse powers of «. With this normalization, we notice that the 1 7 ] 1 1
number of branches corresponding to the various powers of 1/« je

follows the sequence: | J.I'1:|_r'-5 2 1 3
176, 17a', 2702, 3/0%, s/at, 8/, 13748, 1 ,-"ﬂ:“ 1 3 1 5
21/a’, 34/a®, 55/0°. ..., /o 3 4 1 B
where the coefficients 1,1,2,3,5, 8, ... correspond to the num- | I.I'-nm:'lr' 1 £ 3 13
ber of branches with widths 1/¢”, 1/a', 1/a2, 1/, 1/a*, 7

Vot ; . il 1 4 10 21

oty respectively. These coefficients are the beginning
of the Fibonacci sequence, I f'iIH | 10 34



https://www.researchgate.net/publication/252736598_Fibonacci_order_in_the_period-doubling_cascade_to_chaos

Study 4 : http://www.itp.uni-bremen.de/prichter/download/Doppelpende lIWF.pdf

; Movie : https://av.tib.eu/media/14902

> The pendulum (P1) orbit with the winding number W= g?=0.3820 ( g= ¢ -1 ) can resist longest to the chaos

The Planar Double Pendulum

Das ebene Doppelpendel

Verfasser der Publikation: PETER H. RICHTER und HANS-JOACHIM SCHOLZ

Abb. 1b. Eine mathematische Idealisierung.
Die Massen m hingen als Punkte an starren
Suiben der Linge 1. g ist die Schwerkraft

(P1)  (p2)

Ssmmary of the Film: "
The PI:_m;lr Double Pendulum. Computer experiments made it possible to deseribe the complex

dynamics of this classical example in mechanics. To begin with, the various types of motion of the ,

double pendulum are prﬁmle_d_ With the help of the method of Poincaré sections, a qualitative g v " \?'P?

survey of the complex dynamics fnlluws,lwll:h special emphasis on irrational winding numbers I g

Figure 5 shows Poincare-
Sections  for the  Double
Pendulum at different values of
the total energy of the
pendulum. Different  colors
mean different orbits.

X-axis = angle @1 of Pend. 1 (P1)
y-axis = angular momentum P1

»Dreihundert Jahre nach Newton sollten wir eigentlich wissen, was seine Gleichungen
uns iiber das qualitative Verhalten konservativer Systeme mit zwei Freiheitsgraden leh-
ren” - so MICHAEL V. BERRY in einem vielbeachteten Ubersichtsartikel ([2]), der das
aktuelle Interesse von Physikern und Mathematikern an der Klassischen Mechanik reflek-
tiert. Tatsache aber ist, daf} wir erst jetzt zu sehen beginnen, was alles in diesen scheinbar
so einfachen Gleichungen steckt. Denn erst seit kurzem haben wir Zugang zu thren
Lasungen. Es bedurfte der Entwicklung moderner Computer, den Reichtum an Kom-
plexitit aufzudecken, der schon den einfachsten Systemen innewohnt. Gegenwiirtig er-
leben wir eine Phase, in der ausgiebiges mathematisches Experimentieren zunichst die
Phinomene zutage firdert, wihrend die theoretische Analyse dann immer wiederkeh-

6// Abb. 1a. Physikalische Realisierung
cincs Doppelpendels

rende Szenarien zu verstehen sucht.

Abb. 5. Poincaré-Schnitte fiir das ebene Doppelpendel bei verschiedenen Werten der Gesamiener-
gi¢ E (in Einheiten von mgl). Aufder Abszissc ist der Winkel ¢, des inneren Pendels, auf der Ordi-
nate der entsprechende Drehimpuls L, aufgetragen. Die Bewegung wird immer dann aufgezeigt,

ARNOLD ([1]) und MOSER ([9]) haben unabhingig voneinander mit
mathematischer Strenge gezeigt, dal invariante Linien mit Windungszahlen
W auch unter Stérungen noch existieren, wenn diese hinreichend klein sind
und wenn W eine sog. diophantische Bedingung erfiillt: Fiir jede rationale Approxima-
tion p/q mufl cine Abschitzung der Art

W = winding number of pendulum L1 per
winding of pendulum L2 ; ( p,q > two | (4}
numbers not simply divisible )

v —

méglich sein, mit festem ¢ und . Es iflt sich zeigen, dafl die meisten irrationalen Zahlen
cine solche Bedingung erfiillen. Sie lifit sich dazu verwenden, den Grad der Trrationalitit
einer Zahl W zu definieren. Denn der nach (4) geforderte Abstand zu den rationalen Zah-
len wird grofer, wenn t kleiner und c grisfler werden. Wir nennen eine ZahlW, irra-
tionaler als eine Zahl W,, wenn das zu W, gehdrige minimale t kleiner und das
maximale ¢ grofer sind als die entsprechenden Werte fiir W,.

In diesem Sinne nun erweist sich das Verhilimis des Goldenen Schnitts als die irrationalste
Zahl. Erinnern wir uns an die Definition: der Wert g teilt die Strecke 1 im goldenen Ver-
halmis, wenn der kleinere Teil 1 - g sich zu g verhilt wie g zu 1.

Also (1-g): g=g: 1. Daraus folgt sofort

g+ g—l:G,g:ig-_—]:O.ﬁlSO}-i )
Gelegentlich werden auch die Zahlen

G=1g=1+ g=1.618034
oder g'=1-g=0.38196

als Goldener Schnitt bezeichnet. Thnen allen ist gemeinsam, dafl sie den grofitmoglichen
Abstand von den rationalen Zahlen haben, denn wenn W = g, G oder g’ und p, q beliebig,
so gile I )
| w >
|V-§l1° ¢
(6)
Keine Zahl erlaubt eine noch schirfere Abschiitzung. Fiir eine genavere Diskussion ver-
weisen wir auf Biicher iiber Zahlentheorie, etwa SCHRODER ([11]). Wir begniigen uns
hier mit dem Hinweis auf dic Kettenbruchentwicklung der Zahl g, die sich aus (5) unmit-
telbar ergibt: 1 ;
g=—1_ —> =
l+g T

wenn @; = 0 und ¢, > 0 sind. Jedes Bild wurde aus ctwa 10 bis 20 Anfangsbedingungen und 300
Folgepunken generiert. Mit Hilfe der Farbe kiinnen verschiedene Orbits unterschieden werden.
Das letzee Bild zeigt den integrierbaren Fall E = == oder g= 0, wo der Drehimpuls konstant bleib

Keine Zahl erlaubt eine noch schirfere Abschitzung, Fiir eine genauere Diskussion ver-
weisen wir auf Biicher iiber Zahlentheorie, etwa SCHRODER ([11]). Wir begniigen uns
hier mit dem Hinweis auf die Kettenbruchentwicklung der Zahl g, die sich aus (5) unmit-
telbar ergibt:

1
1 > = ,
1+ q
ot (7
Brechen wir die Folge der Briiche nach dem n-ten Schritt ab, so erhalten wir die n-te Ket-
tenbruchapproximation g, fiir g. Es gilt
o ks

{Euﬁz;‘-- Fﬂ,...} (8)

| { Lid s e

|
wobei die F, die bekannten Fibonacci-Zahlen sind: F, =F, =1, F,,, =F, + F,.,. Fir G
ist die n-te Kettenbruchapproximation G, = F/F, ,, fiir g* finden wir (g%), = F,/F, ;5. Die
Bedeutung dieser Kettenbruchapproximationen liegt darin, daf sie fiir gegebene (oder
kleinere) Nenner jeweils die beste rationale Anniherung an die irrationale Zahl W darstel-
len. Die langsame Konvergenz der Folgen im Sinne von (6) riihrt daher, daf die Entwick-
lung (7) nur Einsen enhilt, also die kleinstméglichen ganzen Zahlen.
Was aber hat das mit der Dynamik des Doppelpendels zu tun? Abb. 7 gibt darauf die Ant-
wort. Wenn wir, vom integrablen Grenzfall E = e ausgehend, die Energie erniedrigen
und dabei anhand der Poincaré-Schnitte die Ausbreitung des Chaos verfolgen, dann
sehen wir zunichst noch viele invariante Linien. Die einzelnen Chaosbinder sind relauv
schmal, die Bewegung hat vorwiegend regelmifigen Charakter. Allmihlich aber ver-
schwinden mehr und mehr dieser Linien; Chaosbinder verschmelzen zu gréfieren, und
schliefilich = etwa bei E = 10 - gibt es nur noch eine letzte solche K AM-Linie* (so
genannt nach den Mathematikern KOLMOGOROFF, ARNOLD und MOSER). Diese letzte
Form regelmifliger Bewegung, ehe e i n Chaos die ganze Energieschale iberschwemm,
hat als Windungszahl das goldene Verhiltnis:

W =g’ = 0.381 966 (9)


http://www.itp.uni-bremen.de/prichter/download/DoppelpendelIWF.pdf
https://av.tib.eu/media/14902

Figure 7 shows details from
Images of Figure 5

Einbruch des Chs

/;-E;_ i:‘\t'l"i]~ .'\12\>¢]!r1ill\.' IJL'I t‘nT‘:]DrL'u.'|1L':1L1L':1 Bilder von ﬂbhi]dung 5. Sie
ksal eimiger periodischer

I :
rung. Der Orbit mit der goldenen Windungsz:
20s am lingsten stand (Bild ¢). Bei E = 9 ist er auch zerfallen

(W=1/2,1/3,2

/8) und einiger quasiperiodi

il W = g’ = 0,3820 hiilt dem

Figure 7 (Abb.7) shows Poincare-Sections for the double pendulum at different values of the energy motion equation.

It shows the fate of some periodic ( W=1/2, 1/3, 2/5, 3/8 ) and of some quasiperiodic orbits under disturbance.

If W=g, G(op) or g2 ( golden ratio numbers, see above ), and p, g ( any numbers ), then the equation (6) is valid.

- The golden ratio numbers g, G or g2 ( most irrational numbers ) have the biggest possible distance to the rational numbers.

> Note: The orbit with the winding number W= g?=0.3820 ( g = ¢ -1 ) can resist longest to the chaos !

—> This behaviour indicates that ¢p somehow must be connected to gravitation ! ( H.K. Hahn)

Study 5:

-> Ratios of orbital periods clearly show a preference forFibonacci-Numberratios 2 Another indication for

> weblink: https://arxiv.org/pdf/1803.02828

Orbital Period Ratios and Fibonacci Numbers
in Solar Planetary and Satellite Systems and in
Exoplanetary Systems

Technology and Engineering Center for Space Utilization,
Chinese Academy of Sciences, Beyjing, China
Vladimir Pletser@csu ac.cn

6. Conclusions a linkbetween the constant ¢p and gravitation !

It was shown that orbital period ratios of successive secondaries in the Solar planetary and giant
satellite systems and in exoplanetary systems are preferentially and sigmificantly closer to
irreducible fractions formed with the second to the sixth Fibonacci numbers (between 1 and 8)
than to other fractions, in a ratio of approximately 60% vs 40%, although there are less irreducible
fractions formed with Fibonacci integers between 1 and 8 than other fractions.

Furthermore, if sets of minor planets are chosen with graduvally smaller inclinations and
eccentricities, one observes that the proximity to Fibonacci fractions of their period ratios with
Jupiter or Mars® period tends to increase for more “regular”™ sets with minor planets on less
eccentric and less inclined orbits. Therefore, orbital period ratios closer to Fibonacei fractions

could indicate a greater regularity in the system.

Abstract

It 15 shown that orbital period ratios of successive secondaries in the Solar planetary and giant
satellite systems and in exoplanetary systems are preferentially closer to urreducible fractions
formed with Fibonacci numbers between 1 and 8 than to other fractions, in a ratio of approximately
60% vs 40%. Furthermore, if sets of minor planets are chosen with gradually smaller inclinations
and eccentricities, the proximity to Fibonacci fractions of their period ratios with Jupiter or Mars’
5 _.P
P, o’
with P; and P, orbital periods of successive secondaries and p and g small integers, are stronger
and more commonly observed.

period tends to increase. Finally, a simple model explains why the resonance of the form —

1 Introduction

The discovery of the Trappist-1 system of seven planets (Gillon et al , 2017; Luger et al., 2017)
with five out of six orbital period ratios being close to ratios of Fibonacci integers (Pletser and
Basano, 2017) has prompted a search among other planetary and satellite svstems of the Solar
Svstem and of exo-planetary systems to assess whether Fibonacci numbers intervene more often
i integer fractions close to ratios of orbital periods. It 1s found that ratios of Fibonacci numbers
outnumber significantly ratios formed with other mntegers, when limited to the most sigmificant
ratios of small integers between 1 and 8.

Exoplanetary systems
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o
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Figure 5: Histogram of the numbers of ratios of orbital periods of all adjacent planets in all
exoplanetary systems. close to irreducible fractions of two Fibonacci numbers (black) and other
fractions (grey)

It is seen that the highest peak is observed for 1/2 with 135 cases, followed by 3/7 with 84 cases
and 2/3 with 66 cases, and in total, there are 473 out of 791 ratios (59.80%) close to Fibonacei
fractions. disregarding 115 cases of ratios smaller than 0.1181.

Ratios of orbital periods in exoplanetary systems:
Fibonacci Number ratios :

1/2 (135 cases), 2/3 (66 cases), 3/5(~35cases),
3/8 (™40 cases), 5/8 (~35cases), 3/8 (~¥35cases),
Lucas Number ratios :

1/3 (~45cases), 3/7 (84 cases) ,

4/7 (~60 cases)


https://arxiv.org/pdf/1803.02828

Study 6 : - Extracts from a study produced by Dr. lliya Iv. Vakarelov, University of Forestry, Bulgaria (1982-1994)

Changesin phyllotactic pattern structure ( Fibonacci Sequences ) in Pinus mugo due to changes in altitude
from the book,SymmetryinPlants” by Roger V. Jean and Denis Barabe, Universities of Quebec and Montreal, Canada

( Partl.— Chapter9, pages213 — 229 ), Weblink 1 (Google Books), Weblink2 % %
vy
® ,r-l

/.w 2y

Sz

weblinks :

",’v

Research Site and methods :

Pinus Mugo grows in high mountainous parts at altitudes up to 2500m forming vast
communities. The vertical profile of the research sites for Pinus mugo was situated along the
northern slopes of the eastern part of the Rila mountain, and test specimens were collected
from the followingaltitudes : 1900, 2200 and 2500 m. Test specime ns were also collected from
the city of Sofia ( at 550 m ) where Pinus mugo is grown as decorative plant.

The research was carried out overa period of 12 years ( except of altitude 550m here research
was carried outonlyaround 6 years).  The initation of leaf primordiainthe bud ( meristem)
occurs at the end of the growing period. The apical meristem of Pinus mugo starts this process
around the beginning of mid of August and ends in autumn when the air temperature goes
below a certain point.

Fig: Pinusmugo

The interesting results of the study :

(3) With the increase of altitude from 1900m to 2500m the phyllotactic pattern structure of “Pinus mugo” twigs
changes considerably, the number of patterns ( different Fibonacci Sequences ) grows from 3 to 12, and the relative
frequency of the main sequence decreases from 88 % to 38 %.

At the upper boundary of Pinus mugo natural distribution — at about 2500m, the variation of phyllotactic twig pattern
structure (entropy) becomes cyclic, with six year duration of the cycles.

(5) The changes in temperature during the period of phyllotactic pattern formation of Pinus mugo twigs determine
about 48 % of the changes in pattern structure, the latter lagging behind with one or two years.

It is obvious that when the altitude increases, the number of phyllotactic patterns ( Fibonacci-Sequences ) of the
vegetative organs of Pinus mugo also increases above a given altitude. = see Table below !

[+] Altitute in (m
=2 FIBONACCI- (m)
8 Sequences 550 1904 211 2500 Total
c : _ I — I
g present In Frequency Relative Frequency Relative Frequency | Relative Frequency l Relative Frequency Relative
g glven altltude Frequency Frequency | Frequency Frequency Frequency
W Eriae= S e s e 1S e e e e e o e
(12,3.58.13,...) 231 0902 | 431 0885 || 619 0812 | 246 0.381 1527 0.710
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F3 F3 F3
= R e — ——— —
F2 {1,3.4,7,11,18,...} 3 [ 0012 ' 22 | 0045 | 49 |p2| 0.064 86 F2!| 0.133 160 0.074
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F8 (257.12,1931....) | - | - 10 | 0013 50 0.077 | 60 | 0028
F11| 6710172744, }_i__.__.. s oo L8 0028 | 23 001l
F6 | (1.459.1423..) | I L0001 8§ | 0012 9 0.004
| |
i O | T | I I e
F9 2(1,3.4.7,11,18,..) - i 4 0.005 ' 7 | oon 1 0.005
il | _ i R S N | R - | S
? "l 7.8,15.23.38,. - : 5 2 0.003 | 7 | oon 9 0.004
()| Fé - Note : The number of | | : !
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(?)] F13| (1.6.7.13.2033...) - : i - | ' - 3 | o005 | 3 | 0.001
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2 e e :
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Table 1: Dataon the frequency and relativefrequency of the different phyllotactic patterns for Pinus mugo twigs at different altitudes.

Specimen formed duringthe period 1982-1994 havebeen tested for all sites except for the one at 550 m where the period
covers the years 1989 —1993.


https://books.google.de/books?id=2fbsCgAAQBAJ&pg=PA225&lpg=PA225&dq=Symmetry+in+Plants+%2B+Changes+in+phyllotactic+pattern+structure+in+Pinus+mugo+due+to+changes+in+altitude&source=bl&ots=73HWCGNEbf&sig=ACfU3U1wTnFD2SdgULmbr6MhCpSu9lEEAQ&hl=de&sa=X&ved=2ahUKEwjUhsKRu7XnAhVIDGMBHbKkDFEQ6AEwAXoECAoQAQ#v=onepage&q=Symmetry%20in%20Plants%20%2B%20Changes%20in%20phyllotactic%20pattern%20structure%20in%20Pinus%20mugo%20due%20to%20changes%20in%20altitude&f=false
https://worldscientific.com/doi/abs/10.1142/9789814261074_0009
https://en.wikipedia.org/wiki/Pinus_mugo
https://en.wikipedia.org/wiki/Rila
https://en.wikipedia.org/wiki/Fibonacci_number

3.9 From the Fibonacci-Sequences shown by Pinus mugo at 2500m an infinite Fibonacci-Table was developed

There are clearspatial interdependencies noticable between the different Fibonacci-Sequences, which are connected by
thegoldenratio . Thereisa complex networkvisible between the numbers of all Sequences. This table of Fibonacci -
NumberSequences can be extended towards infinity and all natural numbers are contained in the lower half only once!

For 3 numbers A, B and C in the below shown arrangement, which belong to the same 3 ( or 2) different
Fibonacci-Sequences, the following rule is true :

The ratio of the difference ( C-A ) indicated by a "red line", to the difference ( B-C ) indiated by a "black line" is
approaching the golden ratio (p for the further progressing Fibonacci-Number Sequences towards infinity

( downwards in the table ). A

C-A

,Main Bow-Structures” are also C > lim = for A B C
linked by the ,golden ratio” ¢p ! B B-C — 0O
FIBONACCI — Number SequencesNo.1to 14 (F1-F14) - seeextended Table F1-F33 in the Appendix4 !

F1 F2 F3 F4 F5 Fé F7 F8 F9 F10 F11 F12 F13 F14

Row Fibonacci- Lucas- Fibonacci- | Fibonacci- | Fibonacci- Lucas- Lucas-

No. Base- Sequence | Sequence | Sequence | Sequence Sequence Sequence

Sequence (x2) {x3) (x4) (x2) (x3)

TR

1 Lucas-Sequence
( bottom main bows ) : : ¥
H Fa

1 Note : Below this line all natural
| numbers are contained in the
Fibonacci Sequences just once !

Fibonacci-Sequence
( top main bows )



https://vixra.org/abs/2008.0027

=> The following two examples explain the rule which was described in general on the previous page :

The examples show how the quotient of the differences between the numbers of designated Fibonacci-Sequences
(indicated by red- and black-linesinthe table), is approaching the golden ratio for the number sequences progressing
towards infinity.

For the examples we look at the Fibonacci Sequences F1,F2and F3 (= F2isthe Lucas-Sequence, F3=F1x2 )

Note : The differences Note : The differences

correspond to numbers

correspond to numbers

ofthe Fl-main sequence of the Fl-main sequence
13 21
l AN l
18-13 5 ™N 26-21 5
—_— = — = 1,666 \ — = — = 1,666
/18 21-18 3 /'26 29-26 3
21
29
21
34 l
v \ \
29-21 8 42 -34 8
29 _=—=1,6 42 _:—:1,6
/ 34 -29 5 y 47 - 42 5
a4 \
47
l oo 0) l - ¢

=» Interesting properties of the Fibonacci-F1 Sequence ( and other Fibonacci-Sequences ) :

- The numbers of the Fibonacci F1 - Number Sequence seem to contain all prime numbers as prime factors !

Thisis notthe case for all other Fibonacci-Sequences where certain primefactors are missing ! ( see Appendix 3 )
And all prime factors appear periodicin defined “number-distances”in the sequence ( see leftside of table)

Thisis the case forall Fibonacci-Sequences! (= These mentioned properties mustbe analysedin more detail!)

Table 2 : Periodicity of the prime factors of the Fibonacci F1 - Number Sequence -

some prime factors shown i . ) . =]
; in prime factors factorized Fibonacci-Numbers | © . .
in table form s Fibonacci-Sequence F1

E
A 37131]29] 23] 19]17]13|111 71 5] 3] 2 repeating products new products = F = F* Nr.
1 1 1
1 1 2
2 2 1 3
3 3 1 4
5 5 2 1 5
223 2x2x2 8 B 3 1 6
4 13 5 20 7
7 3 37 3 21 8 3 8
17 2 2x17 7 34 13 5 9
5 bx11 10 55 21 8| 10
17 89 34 13 11
312|204 2x2%2x%|3x3 9 144 55 21] 12
8 233 89 34| 13
29 13 13x%29 17 377 144 55| 14
5 2 2x5x61 T 610 233 89] 15
7 3 3nTx |47 24 987 377 144 16
22 1597 610 233 17
19( 17 23 2x17x| 2x2x19 19 2584 987 377| 18
37 37113 14 4181 1597 610{ 19
4 513 Byl 1| 3xd1 24 6765 2584 987| 20

- See some selected Fibonacci-Sequences in more detail in Appendix 3



3.10 The Square Root Spiral represents a two-dimensional projection of the Universal Theory ( Number Theory )
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The Distribution of Prime Numbers on the Square Root Spiral
http://front.math.ucdavis.edu/0801.1441
PDF: http://arxiv.org/pdf/0801.1441

Study : The Ordered Distribution of Natural Numbers on the Square Root Spiral
http://front.math.ucdavis.edu/0712.2184 PDF: http://arxiv.org/pdf/0712.2184

The complex square root spiral develops out of a simple right triangle with the cathetus lengths of 1 and the
hypotenuse lenght square root of 2, by the application of the Pythagorean theorem. And it is obvious to see in the
square root spiral that constant Pi (rt), which defines the distance between the winds of the square root spiral, is
developing out of this base triangle and the continued application of the Phytagoran Theorem. Itis not the opposite
way, that the square root of 2 is developingoutoft! ( By the way a perfectcircle only existsin theory notin reality !)

Pi (1t ) is developing out of square root of 2 ! | Therefore square root of 2 mustbe considered as a more fundamental

constantthanm! Note thatin the square root spiral all other irrational numbers develop out of this base triangle !

The importance (simplicity) of square root of 2is also indicated by a comparison of the Continued fraction of square
rootof2 and m : see alsoweblinkto: ,Periodic Continued Fraction” , from : mathworld.wolfram. com

The simple continued fraction for T does not exhibit any obvious pattern
But mathematicians have discovered several generalized continued fractions that do, such as :

1 4 1*
VZ=1+ : . n = e e P
94 — 1+ 3 6 + 5
2+ 6+
2+71 2+ 2 6+ i

B e

Hets— 2+ ———— 6+
2% 2+ 2 6+ -

2 e
and by Viete's formula from 1593 : Itis also possible to derive from Viete's formula a related formula for

that stillinvolves nested square roots of two, but uses only one multiplication :

2. 3 2
T=—= = lim 2%,|2 - 2+\/2+\/2+"f2+'"+ﬁ
V2 Jo+2 \/2+\!2+\/§ Lz

k square roots

However the most important mathematical constant is Phi (¢p) 1
This is already indicated by the continued fraction of (p:

Note : (@ Isthe mostirrational number and therefore
logically the most important constant !



https://en.wikipedia.org/wiki/Pythagorean_theorem
https://en.wikipedia.org/wiki/Pi
https://en.wikipedia.org/wiki/Square_root_of_2
https://en.wikipedia.org/wiki/Continued_fraction
http://mathworld.wolfram.com/PeriodicContinuedFraction.html
https://en.wikipedia.org/wiki/Viète%27s_formula
https://en.wikipedia.org/wiki/Generalized_continued_fraction
http://front.math.ucdavis.edu/0712.2184
http://arxiv.org/pdf/0712.2184
http://front.math.ucdavis.edu/0801.1441
http://arxiv.org/pdf/0801.1441

3.11 Constant Pi (rt) can also be expressed by only using constant ¢ and 1 !

Againto Viete's formula from 1593 : - ltisalso possible to derive from Viete's formula a related formula for nt
that still involves nested square roots of two, but uses only one multiplication :

- = lim 2842 24 /I2+ 2+ /2 + +4/2
= = lim - +
V2 n/2+\f5 \;2 Bl 1T L \f V

=

AL

k square roots

If we replace the number 2 in the above shown formulas by the found equation ( 5 ) where number 2 can be

expressed by constant ¢ and 1, then we can express constant Pi (1T) also by only using the constant ¢ and 1!

Replace Number 2 in the above shown formulas with this term.

v

@'+ 1 AT | o - ¢+ 1
> 2=_"""".17 > |29 @° (5) and V2 = . (6)
2 2 ¢
@ @

It becomes clear that the irrationality of Pi (1T) is also only based on the constant ¢ and 1, in the same way as the
irrationality of all irrational square roots, is onlybased on constant @ & 1 ! Numbersdon’texist! Only ¢ & 1 exist!

Constant Pi (Tt) can now be expressed in this way, by only using constant ¢pand 1:

| a |
k| -0+l | ptgirl | [ ptplen 0d- i+l
= lim —tp“-zj+1j| l ip? e \ T"" TR

k=0
- ——
w

k square roots

It becomes clear that the irrationality of Pi (Tt) is also only based on the constant ¢ and 1, in the same way as the
irrationality of all irrational square roots, is only based on constant ¢p & 1 !

Numbersdon’t seemto exist! Natural Numbers, theirsquare roots and irrational transcendental constants like Pi (Tt)
can be expressed by only using constant ¢@gand 1 !!

This is an interesting discovery because it allows to describe most ( maybe all ) geometrical objects only with ¢ & 1!

The result of this discovery may lead to a new base of numbertheory. Not numberslike 1, 2, 3,..... and constants like

Pi (1t) etc. are the base of numbertheory ! Only the constant ¢ and the base unit 1 ( which shouldn’t be considered
as a number) form the base of mathematics and geometry. This will certainly also have an impact on physics !

And constant ¢ and the base unit1 must be considered as fundamental ,, Matter (energy) structure constants” of the
real physical world ! With constant ¢ and 1 all geometrical objects including the PlatonicSolids can be expressed !

There probably isn’t something like a base unit if we considera ,,wave model“ as the base of physics and if we see the
universe as one oscillating unit. In the universe everytingis connected with everything. see : Quantum Entanglement



https://en.wikipedia.org/wiki/Viète%27s_formula
https://en.wikipedia.org/wiki/Quantum_entanglement

3.12 Referring to my discovery regarding constant Phi (), | have defined these 12 Conjectures :

Conjectures : ( = you can call them Harry K. Hahn’s conjectures )

1.) All Natural Numbersand theirsquare roots can be expressed (calculated ) by only using the mathematical constant
Phi(golden mean=1.618..) and number 1. This statementis alsovalid forall rationals ( fractions ) and their square roots

2.) All existing irrational numbers seem to be constructions out of Phi and 1.
For example the irrational transcendental constant Pi (3.1415926....) can also be expressed by only using Phiand 1 !

3.) Phiand 1are the base units of Mathematics ! Numbers and number-systems don’t exist ! They are manmade and
therefore can be eliminated. In principle Mathematical Science can be carried out by only using Phiand 1, as base units.

4.) All geometrical objects, including the Platonic Solids can also be described by only using constant Phi and 1.
Because all natural numbers, theirsquare roots, rationals ( fractions ) and probably all irrational and all transcendental
numbers too, can be expressed by only using Phi and 1.

5.) Point4.) leads me to the conclusion thatin the physical world the geometries of all possible crystal -lattice-structures
are fundamentally based on Phiand 1. The more fundamental the lattice the simpler it can be expressed by Phi and 1.

6.) Point4.)5.) & 7.) lead meto the conclusionthat onthe molecular- and atomic-level, as well as on the macroscopic
(cosmic) level the distribution and structure of matter (=energy), is fundamentally based on constant Phi and 1.

- Therefore Constant Phi (¢p) must be a fundamental physical ”Energy ( Matter ) Structure Constant”

Because at the beginning of the universe ( Big-Bang ) matter formed out of pure energy, the property to form matter
with defined structure must be a property of energy, from the logical point of view ! Without energy no matter could
have formed, and without energy & matter no space would exist | = Energy must store the structural information !
Togetherwith Point7.) thisindicates that the curvature of spacetime atthe molecularlevel ( crystals) and at the atomic
level and onthe macroscopiclevelis caused by energy and defined by the “Energy Structure Constant” Phi & base unit 1
which may representabase energy/wave element - Thisidea will help to unify General Relativity & Quantum Physics !
If the gravitational singularity (maximum) in M87 really has a dodecahedral structure, then there is strongindication that
gravitation, like matter, is defined by the same constant duo : Phiand 1 in Quantum Mechanics and at the cosmiclevel !

7.) The structure of the M87 black hole ( > EHT2017 ) indicates adodecahedral structure. Therefore the distribution of
matterin gravitational singularities (maxima) seems to be defined essentially by constant Phi& base unit 1! The largescale
distribution of matter in the universe seems to be predominantly based on an order-5 dodecahedral honeycomb or
“Poincare-Dodecahedral-Space” ( see : “EHT2017 may provide evidence for a Poincare Dodecahedral Space Universe”)

8.) The natural numbers can be assigned to a defined infinite set of Fibonacci-Number Sequences.

9.) Thisinfinitesetof Fibonacci-NumberSequences, and the numbers containedinthese sequences, are connected to
each other by a complex precisely defined spatial network based on constant Phi.

For the progressing Fibonacci-Sequences towards infinity the connections between the numbers approach constant Phi.
> seemystudy: ”Creation of an infinite Fibonacci NumberSequence Table

10.) Constant Phi ( golden mean = 1.618..) must be a fundamental constant of the final equation(s) of the universal
mathematical and physical theory. (- It may be the only irrational constant that appears in the(se) equation(s) )

11.) The number-5-oscillation ( > the numbers divisible by 5) in the two number sequences 6n+5 (Sequence 1)
and 6n+1 (Sequence 2), with n=(0,1,2,3,...), defines the distribution of the prime numbers and non-prime-numbers.
The number-5-oscillation defines the starting point and the wave length of defined non-prime-number-oscillations in
these Sequences 1+2 (SQ1 & SQ2). ( Note :the combination of the two sequences SQ1 & SQ2 is considered here )
> weblink to my study : https://arxiv.org/abs/0801.4049 ( or alternatively here : http://vixra.org/abs/1907.0355 )

- Fora quick overview please see the Chapter8.5 of thisstudy ( “EHT2017 may provide evidence...”)

12.) Theimportance of the number-5-oscillation for the distribution of primes and non-primes is a further indication
for the conjecture that the largescale structure of the universe seems to be predominantly (mainly) based on an order-5
Poincare-Dodecahedral-Space structure. - The space structure of the universe seems to be based essentially on the
5.Platonic Solid: the Dodecahedron ( - consisting of 12 regular pentagonal faces, three faces meeting ateach vertex)

Time will show if my Conjectures are correct !


https://vixra.org/abs/1907.0348
https://vixra.org/abs/2008.0027
https://arxiv.org/abs/0801.4049
http://vixra.org/abs/1907.0355
https://vixra.org/abs/1907.0348

References: > Regarding the Universal Physical Theory

Letters of Albert Einstein, including his letter to natural constants from 13th October 1945 in german language :
http://docplayer.org/69639849-IIse-rosenthal-schneider-begegnungen-mit-einstein-von-laue-und-planck.html
see also : - description of the book contents in english : http://blog.alexander-unzicker.com/?p=27

Number Theory as the Ultimate Physical Theory
by 1. V. Volovich / Steklov Mathematical Institute - Study : http://cdsweb.cern.ch/record/179558/files/198708102.pdf

PHASE SPACES IN SPECIAL RELATIVITY: TOWARDS ELIMINATING GRAVITATIONAL SINGULARITIES
by PETER DANENHOWER > seeweblink: https://arxiv.org/pdf/0706.2043.pdf

Unified Field Theory : https://en.wikipedia.org/wiki/Unified_field_theory
Space-Time-Matter — by Gerald E. Marsh : Study : https://arxiv.org/ftp/arxiv/papers/1304/1304.7766.pdf

Looking for those Natural Numbers Dimensionless Constants & the Idea of Natural Measurement
https://www.academia.edu/35881283/

The Millenium Simulation: = Super-Computer Simulation of the Filament Structure of the Universe
https://wwwmpa.mpa-garching.mpg.de/galform/virgo/millennium/ - see the animations on this webside !

A Model For Intergalactic Filaments and Galaxy Formation During the First Gigayear
by A. Gayler Harford, Andrew J. S. Hamilton PDF: https://arxiv.org/abs/1601.01737

The evidence for electrical currents in cosmic plasma - by Anthony L. Peratt
https://ui.adsabs.havard.edu/abs/1990ITPS...18...26P/abstract

Compact hyperbolic universe and singularities - by Akihiro Ishibashi, Tatsuhiko Koike and Others
https://arxiv.org/abs/gr-qc/9605041 alternative : Weblink2

The Big Bang hyperbolic universe neither needs inflation nor dark matter and dark energy - Salah A. Mabkhout
https://www.researchgate.net/publication/287812829 The_Big_Bang_hyperbolic_universe_neither_needs_inflation_nor_dark_matter_a nd_dark_energy

Flat Universe with Hyperbolic Voids - by V.G. Gurzadyan, A.A. Kocharyan
https://arxiv.org/abs/0805.4279

Hyperbolic Space Cosmologies - by Chiang-Mei Chen, Pei-Ming Ho and Others
https://arxiv.org/abs/hep-th/0306291

Black hole physics in globally hyperbolicspace-times - byP.S. Joshi & J.V. Narlikar
https://www.researchgate.net/publication/227309661_ Black_hole_physics_in_globally_hyperbolic_space -times

Continued fraction representation of the Fermi Dirac function for large scale electronic structure calculations
by Taisuke Ozaki — RICS, Ibariki, Japan - Study : http://www.openmx-square.org/tech_notes/CF_Fermi.pdf

Crystallography of Quasicrystals - by WalterSteurer & Sofia Deloudi - Study : http://www .xray.cz/kryst/kvazi.pdf

The Noncommutative Geometry of AperiodicSolids — by Jean Bellissard —GIT-Mathematical Department (USA)
http://people.math.gatech.edu/~jeanbel /Publi/ncg02.pdf

Quasicrystals— by Uwe Grimm & Peter Kramer - Study : https://arxiv.org/pdf/1906.10392.pdf

Creating a new frontier through synergy of Quasicrystals and strongly correlated Electron Systems
https://www. tfc.tohoku.ac.jp/program/2156.html

Mysterious four dimensional Iron Oxide - https://phys.org/news/2016-04-mysterious-four-dimensional-iron-oxide.html

What goes on in a Proton ? Quark Math still conflicts with experiments - News article from the QuantaMagazine
https://www.quantamagazine.org/what-goes-on-in-a-proton-quark-math-still-conflicts-with-experiments-20200506/


http://docplayer.org/69639849-Ilse-rosenthal-schneider-begegnungen-mit-einstein-von-laue-und-planck.html
https://deref-web-02.de/mail/client/QHc6WeRN4kI/dereferrer/?redirectUrl=http%3A%2F%2Fblog.alexander-unzicker.com%2F%3Fp%3D27
http://cdsweb.cern.ch/record/179558/files/198708102.pdf
http://cdsweb.cern.ch/record/179558/files/198708102.pdf
https://arxiv.org/pdf/0706.2043.pdf
https://en.wikipedia.org/wiki/Unified_field_theory
https://arxiv.org/ftp/arxiv/papers/1304/1304.7766.pdf
https://deref-web-02.de/mail/client/4TDSovIi6Hc/dereferrer/?redirectUrl=https%3A%2F%2Fwww.academia.edu%2F35881283%2FLooking_for_Those_Natural_Numbers_Dimensionless_Constants_and_the_Idea_of_Natural_Measurement_1
https://wwwmpa.mpa-garching.mpg.de/galform/virgo/millennium/
https://deref-web.de/mail/client/aHymBVDIfKU/dereferrer/?redirectUrl=https%3A%2F%2Farxiv.org%2Fabs%2F1601.01737
https://ui.adsabs.havard.edu/abs/1990ITPS...18...26P/abstract
https://arxiv.org/abs/gr-qc/9605041
https://www.researchgate.net/publication/235468561_Compact_hyperbolic_universe_and_singularities/link/0deec51502f71525dc000000/download
https://www.researchgate.net/publication/287812829_The_Big_Bang_hyperbolic_universe_neither_needs_inflation_nor_dark_matter_and_dark_energy
https://arxiv.org/abs/0805.4279
https://arxiv.org/abs/hep-th/0306291
https://www.researchgate.net/publication/227309661_Black_hole_physics_in_globally_hyperbolic_space-times
http://www.openmx-square.org/tech_notes/CF_Fermi.pdf
http://www.openmx-square.org/tech_notes/CF_Fermi.pdf
http://www.xray.cz/kryst/kvazi.pdf
http://people.math.gatech.edu/~jeanbel/Publi/ncg02.pdf
http://people.math.gatech.edu/~jeanbel/Publi/ncg02.pdf
https://deref-web.de/mail/client/t6oGyyqkaN4/dereferrer/?redirectUrl=https%3A%2F%2Farxiv.org%2Fpdf%2F1906.10392.pdf
https://www.tfc.tohoku.ac.jp/program/2156.html
https://phys.org/news/2016-04-mysterious-four-dimensional-iron-oxide.html
https://www.quantamagazine.org/what-goes-on-in-a-proton-quark-math-still-conflicts-with-experiments-20200506/
https://www.quantamagazine.org/what-goes-on-in-a-proton-quark-math-still-conflicts-with-experiments-20200506/

Quark-gluon plasma paradox - by D. Miskowjec—Gesellschaft fiir Schwerionenforschung, Darmstadt, Germany
https://web-docs.gsi.de/~misko/noqgp.pdf

Tightly Circumscribed Regular Polygons — by Richard J. Mathar - https://arxiv.org/abs/1301.6293
About the logic of the prime number distribution - by Harry K. Hahn : https://arxiv.org/abs/0801.4049
The golden ratio Phi (¢) in Platonic Solids : http://www.sacred-geometry.es/?q=en/content/phi-sacred-solids

A radio ridge connecting two galaxy clusters in a filament of the cosmic web - F. Govoni, E. Orru & Others
https://science.sciencemag.org/content/364/6444/981.full

References : - Regarding the M87 black hole (EHT2017) and a possible
Poincare Dodecahedral Space universe

The Black Hole in M87 (EHT2017) may provide evidence for a Poincare Dodecahedral Space Universe
by Harry k. Hahn - weblink: https://vixra.org/abs/1907.0348  oralternative =2 Weblink2

Webside of the Event Horizon Telescope Organization (-2 the EHT2017-Project)
https://eventhorizontelescope.org/

The Event Horizon Telescope
https://en.wikipedia.org/wiki/Event_Horizon_Telescope

Scientific papers to the M87-black hole observation (EHT2017)-Project :

Paperl: The Shadow of the Supermassive Black Hole
Paper ll: Array and Instrumentation

Paperll: Data processing and Calibration

PaperlIV: Imaging the Central Supermassive Black Hole
PaperV: Physical Origin of the Asymmetric Ring

Paper VI: The Shadow and Mass of the Central Black Hole

Movie about the EHT-Project - “The first images of a Black Hole“ (in german or in english language )
-> Image Calculation process_live in action inthe movie at around 39:40 to 41:00 minutes in the movie.
See weblink at YouTube.com:

- Title ,,Black Hole Hunters” : https://www.youtube.com/watch?v=o0_F3KVAPMpo (german version)

The English version ( same title) is available on www.smithsonianchannel.com ( for freein USA & UK)
or alternativelyon www.amazon.com -> Just type-inthe title in the search-box : ,Black Hole Hunters”

Spectral-Temporal Correlations in the X-ray Emission of Cygnus X-1 (- Study about the first confirmed black hole)
by Moritz Boeck - Uni Erlangen-Nuremberg < http://www.sternwarte.uni-erlangen.de/docs/theses/2008-10_Boeck.pdf

Dodecahedral space topology as an explanation for weak wide-angle temperature correlations in the
cosmic microwave background (CMB)

Jean-Pierre Luminet, JeffreyR. Weeks, Alain Riazuelo, Roland Lehoucqg & Jean-Philippe Uzan

Weblink1: http://ceadservl.nku.edu/longa//classes/2004fall/mat115/days/luminet-nat.pdf

Weblink2: https://luth.obspm.fr/~luminet/physworld.pdf

The optimal phase of the generalised Poincare dodecahedral space hypothesis implied by the spatial
cross-correlation function of the WMAP sky maps

Boudewijn F. Roukema, Zbigniew Bulin’ski, Agnieszka Szaniewska, Nicolas E. Gaudin

Weblink 1: https://arxiv.org/abs/0801.0006 = Weblinkto PDF: https://arxiv.org/pdf/0801.0006.pdf

Studies to a Dodecahedral Space Universe and multi-connected universes - from Prof. Frank Steiner :
Cosmic_microwave_background_alignment_in_multi-connected_universes
CMB_Anisotropy_of the_Poincare_Dodecahedron

other related studies from Prof. Frank Steiner: https://www.researchgate.net/profile/Frank_Steiner5


https://web-docs.gsi.de/~misko/noqgp.pdf
https://web-docs.gsi.de/~misko/noqgp.pdf
https://arxiv.org/search/math?searchtype=author&query=Mathar%2C+R+J
https://arxiv.org/abs/1301.6293
https://arxiv.org/abs/0801.4049
http://www.sacred-geometry.es/?q=en/content/phi-sacred-solids
https://science.sciencemag.org/content/364/6444/981.full
https://vixra.org/abs/1907.0348
https://vixra.org/abs/1907.0348
https://archive.org/details/TheBlackHoleInM87EHT2017MayProvideEvidenceForAPoincareDodecahedralSpaceUniverse?q=The+M87+black+hole
https://eventhorizontelescope.org/
https://en.wikipedia.org/wiki/Event_Horizon_Telescope
https://www.youtube.com/watch?v=o_F3KVAPMpo
https://www.smithsonianchannel.com/
https://www.amazon.com/
http://www.sternwarte.uni-erlangen.de/docs/theses/2008-10_Boeck.pdf
http://ceadserv1.nku.edu/longa/classes/2004fall/mat115/days/luminet-nat.pdf
https://luth.obspm.fr/~luminet/physworld.pdf
https://arxiv.org/abs/0801.0006
https://arxiv.org/pdf/0801.0006.pdf
https://www.researchgate.net/publication/231132739_Cosmic_microwave_background_alignment_in_multi-connected_universes
https://www.researchgate.net/publication/230961644_CMB_Anisotropy_of_the_Poincare_Dodecahedron
https://www.researchgate.net/profile/Frank_Steiner5
https://iopscience.iop.org/article/10.3847/2041-8213/ab0ec7
https://iopscience.iop.org/article/10.3847/2041-8213/ab0c96
https://iopscience.iop.org/article/10.3847/2041-8213/ab0c57
http://doi.org/10.3847/2041-8213/ab0e85
https://doi.org/10.3847/2041-8213/ab0f43
https://doi.org/10.3847/2041-8213/ab1141

The large-scale structure of our universe : http://www.sun.org/images/structure-of-the-universe-1

The Millenium Simulation : https://wwwmpa.mpa-garching.mpg.de/galform/millennium/
seealso: https://en.wikipedia.org/wiki/Galaxy_filament

Order-5 Dodecahedral Honeycomb Structure in hyperbolic space
https://en.wikipedia.org/wiki/Order-5_dodecahedral _honeycomb
A cosmic hall of mirrors - Jean-Pierre Luminet - https://arxiv.org/ftp/physics/papers/0509/0509171.pdf

News article : The dodecahedron Universe : https://www.slideshare.net/Convergent_Technology/the-dodecahedron-universe
https://physicsworld.com/a/a-cosmic-hall-of-mirrors/

Cosmic microwave background map : https://en.wikipedia.org/wiki/Cosmic_microwave_background

Wilkinson Microwave Anisotropy Probe : https://en.wikipedia.org/wiki/Wilkinson_Microwave_Anisotropy_Probe

References : > Regarding Chapter 3.8 : The presented extracts are from the following studies :

Stressed Fibonacci spiral patterns of definite chirality - by Chaorong Li; Ailing Ji & Zexian Cao
http://surface.iphy.ac.cn/sf03/articles/2006-2007/2007APL-chirality.pdf

Cubic approximants in quasicrystal structures — by V. E. Dimitrienko
https://hal.archives-ouvertes.fr/jpa-00212565/document

Fibonacci order in the period-doubling cascade to chaos - by G.Linage, Fernando Montoya, A. Samiento...
https://www.researchgate.net/publication/252736598 Fibonacci_order_in_the_period-doubling_cascade_to_chaos

The Planar Double Pendulum and Constant Phi (p) - by Peter H. Richter & Hans-Joachim-Scholz
http://www.itp.uni-bremen.de/prichter/download/DoppelpendellWF.pdf ; = Movie: https://av.tib.eu/media/14902

Orbital Period Ratios and Fibonacci Numbers in Solar Planetary and Satellite Systems and in Exoplanetary Systems
by VladimirPletser- weblink: https://arxiv.org/pdf/1803.02828

Changes in phyllotactic pattern structure ( Fibonacci Sequences ) in Pinus mugo due to changes in altitude
Longterm botanical research study by Dr. lliya Iv. Vakarelov, University of Forestry, Bulgaria ( 1982-1994 )

From the book ,,Symmetryin Plants“ by RogerV.Jean and Denis Barabe, Universities of Quebec and Montreal, Canada
( Partl. —Chapter 9, pages 213 — 229 ) — 1998 by World Scientific Publishing, ISBN : 981-02-2621-7

Further interesting studies which are connected to Constant Phi (¢p) and the presented discoveries :

Microscope Images indicate that Water Clusters are the cause of Phyllotaxis - by Harry K. Hahn
https://vixra.org/abs/2005.0118
alternative : https://archive.org/details/microscope -images-indicate-that-water-clusters-are-the-cause-of-phyllotaxis

Creation of an infinite Fibonacci Number Sequence Table - by Harry K. Hahn
https://vixra.org/abs/2008.0027
alternative : https://archive.org/details/AnlInfiniteFibonacciNumberSe guenceTable

The Ordered Distribution of Natural Numbers on the Square Root Spiral - by Harry K. Hahn
http://front.math.ucdavis.edu/0712.2184 PDF : http://arxiv.org/pdf/0712.2184

The Distribution of Prime Numbers on the Square Root Spiral — by Harry K. Hahn
http://front.math.ucdavis.edu/0801.1441 PDF : http://arxiv.org/pdf/0801.1441


http://www.sun.org/images/structure-of-the-universe-1
https://wwwmpa.mpa-garching.mpg.de/galform/millennium/
https://en.wikipedia.org/wiki/Galaxy_filament
https://en.wikipedia.org/wiki/Order-5_dodecahedral_honeycomb
../../scientific%20paper1/Cosmic%20Topology__A%20cosmic%20hall%20of%20mirrors.pdf
https://arxiv.org/ftp/physics/papers/0509/0509171.pdf
https://www.slideshare.net/Convergent_Technology/the-dodecahedron-universe
https://physicsworld.com/a/a-cosmic-hall-of-mirrors/
https://en.wikipedia.org/wiki/Cosmic_microwave_background
http://surface.iphy.ac.cn/sf03/articles/2006-2007/2007APL-chirality.pdf
https://hal.archives-ouvertes.fr/jpa-00212565/document
https://www.researchgate.net/publication/252736598_Fibonacci_order_in_the_period-doubling_cascade_to_chaos
http://www.itp.uni-bremen.de/prichter/download/DoppelpendelIWF.pdf
https://av.tib.eu/media/14902
https://arxiv.org/pdf/1803.02828
https://vixra.org/abs/2005.0118
https://archive.org/details/microscope-images-indicate-that-water-clusters-are-the-cause-of-phyllotaxis
https://vixra.org/abs/2008.0027
https://archive.org/details/AnInfiniteFibonacciNumberSequenceTable
http://front.math.ucdavis.edu/0712.2184
http://arxiv.org/pdf/0712.2184
http://front.math.ucdavis.edu/0801.1441
http://arxiv.org/pdf/0801.1441

Appendix 1 : Here are the re-processed images of the EHT2017 fiducial image sequence :

The image below was in steps contrast enhanced, brightness was slightly increased, a gamma correction was
carried out and the color green was slightly increased
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The image below is just the inverted color image of the above shown image :
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Appendix2 : > Here the calculations from Chapter 8

With the algebraic term of constant u we can calculate all square roots of all natural numbers
expressed only by constant ¢ and 1:

[z - Yave-2

;  weequate the twoalgebraicterms which representthe same constant !

> 4(p2 -8 2V5 -2 ; we square both sides and transform

q)2 _ \/5_+ 3 ; (1) wesolvefor (pz

\/5_=2cp2-3 ;0 (2) wesolvefor\/s_

Now we go back to the square root spiral and use the following right triangle :

(\/6_)2 = (\/5_)2 + 12 ; application of the Pythagorean theorem
6 = (Z(p2 - 3)2 + 1 ; we replace \/S_by equation ( 2 ) and transform
4
o +1 Qe +1
> 3 = — (3) = \/; = T (4) ; square root 3 expressed by (p and 1
¢

Now we use the following right triangle :

(\/3_)2 = (\/2_)2 + 1 ; application of the Pythagorean theorem & inserting equation (3 )
4 4 2
@ + 1 4 42 @ - @ +1
S 2= — 1 > 2 = - +1 (5)and\/;= 3 (6)
2 2
¢ ® ¢
Now we insert equation ( 3) in equation(2) : ; square root 2 expressed by (p and 1
4
¢ +1 (p4- 1 1
B N A I P A
¢ (pz @

square root 5 expressed by (p and 1

Now we use the following right triangle :

(\/6 )2 = (\/5 )2 + 12 ; application of the Pythagorean theorem & inserting equation (7 )
4 2 B a 8 4
@ -1 . 1 @ - +1
> s:(——)+1 > 62 "% 7" () adVe- - (9)
2

4
[0 [0 ¢



We can now continue and use the following right triangles of the square root spiral :

(\/7_)2 = (\/6_)2 + 17 ; application of the Pythagorean theorem & inserting equation ( 8 )
(ps + 1 \/— cps + 1 4 1
2> 7= "2 (10) > 7=\|"" (11) 2> 7= + 2
¢ ¢ ®

In the same way we can now calculate all square roots of all natural numbers with the next right triangles :

‘-PS"' ‘P4+1 (p8+ (p4+1
> 8- . (12) and V8 = - (13)
¢ @
8 4 8 4
+ 3@ + 1 ¢ + 3p + 1
EN 10=_F ‘: (14) and V10 = . (15)
@ @
8 4 8
+ 4@ + 1 ¢ + 4p + 1
EN 1= % ‘: (16) and V11 = . (17)
@ @
8 4 8
+ 5¢ + 1 @ + 5¢ + 1
> =7 ‘f (18) and V12 = - (19)
@ ®

From the above shown formulas ( equations 3 to 19 ) we can read a general rule for all natural numbers >10 :
Note : > The expression (3+n) in the rule can be replaced by products or sums of the equations (3) to ( 13)

8 4 8 4
+ (3+n)p + 1 + (3+n)p + 1
> (10+n) = ¢+ l(p (20) and \/(10+n) = ¢+ Bmle (30)
Forn-> CQ ¢ (P4

With these formulas we can expressall natural numbers and their square roots onlywith (p and 1! Thisis avery

interesting discovery, because it allows to describe probably most ( if not all ) geometrical objects only with ¢p and 1 !

If we transfom the equations (3) to (19) into the standard-form for polynomials then we get the following equations:

0 = @'-3¢°+ 1 (40) or 0 = @ -7¢"+ 1 (50)




Appendix3 : The development of a Reference-Framework for the Atomic Nucleus based on Platonic Solids

Fig.1 : Top-view of a defined group of PSF-1:
nested Platonic Solids, shown with the
Inscribed Spheres, Mid-Spheres and
circumscribed Spheres which precisely
define the shell-system of this Framework
of Platonic Solids (PSF 1).

The shown shell-system is only an
example. Shell-systems with many
more layers (shells) can be defined.

For example another Dodecahedron
could be added as an outer shell
around the Icosahedron (pink)
whichis currently defining the outer
shell of this group of PlatonicSolids.
And then another Icosahedron
could be added as outer shell.

Or smaller Platonic Solids, e.g. a
cube, an octahedron or tetrahedron
can be added as outer shell, which
could repesent ,incomplete outer
shells“with less protons & neutrons

Note that the orientation of the
diagonals of all Platonic Solids in a
given framework is geometrically
precisely defined through the
complete framework ! This makes it
possible to assign a defined unique
Platonic Solid Framework (PSF) to
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=>» The 5 Platonic Solids are regular convex uniform polyhedrons
that consist of polygonal faces which are identical in shape &size

In the shown combination of the Platonic Solids the edge lengths can
can be defined asfollows: 1 2 3 4

(> 4 scenarios shown)

Octahedron : 1 WZ_ %2_ 1/(P
- 5video-clips which provide
some 3D-views & ideas: Tetrahedron : (\/;)2 \/2_ () \/2_ (\/;)%p

Clip1; Clip2; Clip3; Clip4; Clip5

Hexahedron :
Fig.2 : 3D-view of nested Platonic Solids of Fig. 1 ( Cube) \/2_ 1 ® \/Z_/(P
Thisangle view of Fig. 1 shows the Octahedron (blue)
inscribed in the Hexahedron (red) thatis inscribed in a Dodecahedron: \/2_/(p 1/(p 1 \/%2
Dodecahedron (green) which is inscribed in an

2
Icosahedron (pink). The Icosahedron forms the outer Icosahedron : ()] %2_ %2_ 1
shell of this nested Platonic Solids group.



https://en.wikipedia.org/wiki/Platonic_solid
https://en.wikipedia.org/wiki/Uniform_polyhedron
https://en.wikipedia.org/wiki/Chemical_element
https://en.wikipedia.org/wiki/Nuclear_shell_model
https://en.wikipedia.org/wiki/Platonic_solid
https://en.wikipedia.org/wiki/Inscribed_sphere
https://en.wikipedia.org/wiki/Midsphere
https://en.wikipedia.org/wiki/Circumscribed_sphere
https://www.youtube.com/watch?v=VWw6Pq4jd8Y
https://www.youtube.com/watch?v=5NJ-iqC6DMc
https://www.youtube.com/watch?v=FcFqBppy4Cc
https://www.youtube.com/watch?v=qRU0Movkov8
https://www.youtube.com/watch?v=bUw44jvP0T4
https://en.wikipedia.org/wiki/Octahedron
https://en.wikipedia.org/wiki/Tetrahedron
https://en.wikipedia.org/wiki/Cube
https://en.wikipedia.org/wiki/Regular_dodecahedron
https://en.wikipedia.org/wiki/Regular_icosahedron
https://en.wikipedia.org/wiki/Platonic_solid

Appendix4 : Additional information to Study 6 described in the main document ( carried out by myself )

=>» To the periodicity of the prime factors of the Fibonacci-Numbers from selected Sequences

Note: The numbers of the Fibonacci F1 — Number Sequence seemto contain all prime numbers as prime factors !
and all prime factors appear periodic in defined “number-distances”in the sequence ( see left side of table)

Table 2 : Periodicity of some of the prime factors of the numbers of the Fibonacci F1- NumberSequence:

I . I | £
some pirrllﬂtljljgtétﬁrr; shown in prime factors factorized Fibonacci-Numbers ém Fihnnacci-Sequence F1
E
A 37|21 28 22 [(19[17 13|11 7 | 3 | 2 repeating products new products z F F F" Nr.
1 1 1
1 1 2
2 2 1 3
3 3 1 4
E 5 2 1| &
243 2x2x2 8 8 3 11 6
4 13 5 207
7 3 3T 3 21 8 3 8
17 2 2x17 7 34 13 51 9
19 [ Bx11 10 55 21 g110
17 59 34 13| M
Fra [ 204 2uu?| 23xd ] 144 kB 21112
8 233 ] 34113
28 13 1329 17 377 144 BB 14
E 2 2xbx61 7 610 233 89|15
T 3 3xTx| 47 24 987 37T 144 (16
22 1597 610 23317
1917 243 21T | 222619 19 2584 87 37718
37 37113 14 4181 1537 510[19
49 11 £ 3 B 1| 3xd 24 6765 2534 G987 20
13 2 2313x421 20 10946 4181 1897 21
89199 17 17711 6TEE 2534| 22
28 28657 10845 4181 23
23 7 32|25 2x2xTxTx3x 3 | EXTHES a7 45368 17711 5765) 24
[ Rachx 3001 19 Te025 28657 10945 | 25
233x521 19 121393 45368 17711 | 26
17 2 231 TxB3x 109 29 196413 T5025 28857 | 2T
29 13 3 1328 | 3281 21 317811 1213583 45355 | 28
23 514220 196418 75025 ( 29
[ 213 2ubaBix| 221 1x31 17 832040 317811 1213593 | 30
EETx2417 3 1346269 514225 186418 M
T 3 JuTxdTx| 2207 30 2178309 832040 317811 | 32
2 2%8%< 18801 34 3524578 1346269 514225 33
1587x3571 37 E702887 2178308 332040 M
13 5 B13x 141981 35 0227465 3524578 13452589 | 35
1917 373 2#4 22w T O | 220333107 27 14530352 5702887 2173309 36
7314592221 35 24167817 0227485 3524578 | 3T
37 ITx113x| 53459 44 39088169 14530352 R702887| 38
2 223313572 43 63245086 24157817 0227485| 39
41 1M[{7F] & 3 JuBx 1 xd x| Tx2181 24| 10233458 33088169 | 14930352 (40
2785x58360 31| 185680141 83245985 24157817 |4
20 13 243 201304212 | 22200211 45| 267914208 102334166 30038160(42
41 433494437 165580141 6532455956 | 43
3 B0 100 | A 3307 33| T701408733| 267914298| 102334155( 44
17 [ 2 2xB1TxE1x108441 | 29 1134803170 4334594437 | 185530141 |45
138x461x 28657 35| 1836311903 TO1408733| 2687914295 | 46
37| 2071215073 1134003170| 433404437 (47
23 7 32| 26 XA PRI B InTH2 T | 2x4Tx 1103 54| 4R07626976| 1836311903 TO1408733 |48

Note : all prime numbers are marked inyellow [ | and all numbers not divisibleby 2, 3 or 5 are marked in orange [[17]



Note: Inthe numbers ofthe Fibonacci F2 — Number Sequence some prime numbers, as prime factors, are missing!

Table 3: Periodicity of some of the prime factors of the numbers of the Fibonacci F2 ( Lucas ) - NumberSequence :

some prime factors

in prime factors factorized Fibonacci-

Fibonacci-Sequence F2

2
=
-
shown in table form Mumbers -E { Lucas-sequence ]

41| 37| 31] 29|23 19|17 | 13| 11 5| 3| 2 | repasting products new products a L 5 L No.
1 1 1
= 3 3 2
2*2 X2 4 Fl 1 3
| T T 3 4
] 4 11 4 1] 5
] >2] 2 X353 9 18 7 3l 6
1 29 1 al 7
o 1 a7 18 7l 8
e 19 2°2 22X |19 13 76 29 1] 9
E 3 KT 5] -1 123 4T 18] 10
] 19 199 76 29/ 1
] 23 2 X723 7 322 123 a7[12
[ 8 521 199 76| 13
] 3 kTrL]] 15 843 322 123 14
] 1 2°2 Frr g RE%]] 14 1364 621 198| 15
u 1 2207 843 322[ 16
] 16 3571 1364 s21| 17
] 73| 2 SR, | 0T 27 5778 2207 843 18
25 9349 3571 1364] 19
| TRE1E] 16 15127 5778 2207 | 20
[ == 29 o P - 273 IR TH2 T 23 24476 59349 3571 | A
£ E|E I E AT 2 30603 15127 5778| 22
mE HH F 130451 26 B4079] 24476 9345 | 23
E E|E E 2 2ad1103 20 103682 38603 16127 | 24
]2 2120 e 11x101x151 28 167761 64079 24476 | 25
:g E % § 3 SHO04a1 21 271443 103652 39603| 26
& 182 |2 = P Pk e 22 439204 167761 64079 | 27
]2 4F g TXIX14503 25 710647 271443 103662 | 26
| |z E 5o 19409 29 1149851 435204 167761 29
[41] 32| 2 INATx | DE5e 36 1860453 710647 271443] 30
[ 20 3010349 1145851 435204 | 34
10874481 38 4370847 1660455 710647 | 32
— 353 Zxax 1 a0 40 7881196 3010349 1148851 33
] 3 3B THBIAES 24 12752043 4670847 1560498 | 34
| 20 ] TIx29xT1%911 28 20633239 TEE1196 3010345 35
| 23 2 ZxTx23x | 103881 34 33385282 12752043 4870847 | 36
26 54018521 20633239 7881195 | 37
e 3 201 34601 33 B7403803 33385282 12752043 | 38
i 243 T INE2 1XB59 23 141422324 54016521 20633233| 39
B ATX1601x3041 38 228826127 87403803 33385282 | 40
] 34 370245451 141422324 54018521 | ¢
=i 32| 2 3x281x | 2x3xB3c 1427 54 599074578 228826127 87403803 | 42
B0 144481 43 969323029 3T024B451( 141422324 43
| TA26IBE 16T 52 1568387607 E990T4578| 228826127 44
= 3 19 1 2*3 X2 1x31x | 1 1B 1xE1 41| 2837720836 969323029 370248451( 45
| 3 Ix40E02 75440 30| 4105118243 1558397607| 599074578| 46
] 62| 6643338873 2537720636| 969323029|47
n 2 2 T69x2207Tx3167 47| 10749957122] 4106118243| 1588397807 | 48
o] 28 20x 599756059 46 17393796001 ©643B38879] 2537720835[ 49
al 3 I A Tx A0 x570801 38| 28143753123] 10749857122| 4106118243 [ 60

Note : all prime numbers are marked inyellow [ | and all numbers not divisible by 2, 3 or 5 are marked in orange [[7]




Note: Inthe numbers of the Fibonacci F6 — Number Sequence some prime numbers, as prime factors, are missing!

Table 4: Periodicity of some of the prime factors of the numbers of the Fibonacci F6 - NumberSequence :

L]
| FPeriadicity of the prime factors 2 - 41 | in prime factors :%’
shown in table form tactorized g Fibonacci-F6 Sequence

21373129 23] 18] 17 [13 715 ]3]z Fibonacci-(F6)-Mumbers | 2 F6 F& F6" NI
1 1
773 X2 4 Fl
5 1 3
32 T g 4 4
7 2 T 14 5 1 5
23 ] il 6
37 14 B 7
IEREE THZXINE 80 23 EINE
97 37 14 9
157 ) 23| 10
2 ZH12T 254 o7 37 1
3 137 411 157 80| 12
19 7| & BXTH 1D 65 254 o7| 13
243 THINIE 1076 411 167 14
1741 555 254| 15
3 T3 2817 1076 11| 16
7] Z¥43%53 4558 1741 B8 17
543 ExEXEXED 7375 2817 1076 18
11933 4EE3 1741 19
T [2°2 T2 I 1600 19308 7375 2817 20
7 Tx4463 31241 11933 4558 21
50549 19308 7375 22
3 2 P AN 81790 31241 11933 23
= ool 3 X 1423 132339 EDE4D 19308 24
@ HERE 714129 81730 31241| 28
a7 = HEE 203 22 Tx234 345468 132339 50543 26
. ® ®|®|= EE0EDT 214129 g1700| 27
o 3 5|55 EE TR GTRE] 907065 345468 132338| 28
g |88 7 2 TATH IO 327 14E7EE2 EEDEDT 214128| 29
I FE ol ol e 222X a5 2374727 S07055 345458 | 30
E Bl E|[E|E o2 02231 3842380 14ETEE2 N ER
a dala|a 3 |22 2020 3INITHC1IET 6217116 2374727 007085 32
5 EH22 (X806 10058505 3542389 1457662 33
16276621 5217116 2374727| 34
] 2HEA 120543 26336126 10058505 3842388 35
3 T B3 TX0BTT 42512747 16276621 8217116| 36
7 T8 154410 68948873 26335126 10058505| 37
5 243 Z¥2xExEETA051 111561620 47612747 16276621 38
180510493 63248373 25335126] 39
343 T3 32452857 202072113 111881820 42612747| 40
7] 21109213067 472532606| 180510493 BB948E73] 41
BTx2083x5470 764654710 202072113 111581620| 42
52 ExGx40450493 1237237326 472532806| 180510423] 43
3 |20 Zx2xTxEIx3147620 2001892044  764854710| 202072113] 44
37 72 THIXI (%1 186613 3239128368 1237237325| 472532606| 45
71361 320431 5241021413 2001302044| 76485471%| 46
] ZX 16X 607X 1039 3480150782 3239129380| 1237237325| 47
c | 3 TuExD14744813 13721172196] 5241021413| 2001802044| 48
10 10X B3x 18078201 22201322977| 5480150752 3239129380 49
249 2x2x33Tx2564083 35222495172 13721172185| s241021413| 50
120631448370 58123818148 22201322977 8450150732 &1
3% T2 6T 103012230 040456313321 36022405172 13721172185| &2
7| E 2 ZXEN X2 1 (3050021 152170131470| EB8123818140| 22201322977 53
23 23 1% 395324507 245216444791| 94045313321 35922485172 54
308386676261| 1652170131470| 58123815149 566

Note : all prime numbers are marked inyellow [ | and all numbers not divisible by 2, 3 or 5 are marked in orange [[7]



Appendix 5 : Infinite Fibonacci Number Sequence Table

Sequences No. 1to33 shown (F1-F33) : > Weblinkto the explanatory Study - by Dipl.Ing.(FH)Harry K. Hahn
Absiract :

A Fibonacci-Number-Sequences-Table was developed, which contains infinite Fibonacci-Sequences. This was achieved with the help of research results from an extensive botanical study. This study examined the phyllotactic patterns ( Fibonacci-Sequences ) which appear in the tree-species “Pinus mugo” at different

altitudes ( from 550m up to 2500m ) With the increase of altitude above around 2000m the phyllotactic patterns change considerably, the number of patterns ( different Fibonacci Sequences ) grows from 3 to 12, and the relative frequency of the main Fibonacci Sequence decreases from 88 % to 38 % The appearance of
more Fibonacci-Sequences in the plant clearly is linked to environmental ( physical ) factors changing with altitude. Especially changes in te mperature- / radiation- conditions seem to be the main cause which defines which Fibonnacci-Patterns appear in which frequency.

The developed ( natural ) Fibonacci-Sequence-Table shows interesting spatial dependencies between numbers of different Fibonacci-Sequences, which are connected to each other, by the golden ratio ( constant Phi ). In botany Phyllotaxis describes the arrangement of leaves on spiral paths on a plant’s stem. Phyllotactic
spirals form a distinctive class of patterns in nature. But the true cause of these phyllotactic spirals , which appear everywhere in nature, still isn’t found yet !
FIBONACCI - Number Sequences No.1-33 ( F1-F33)

- Please read my own hypothesis : - Microscope Images indicate that Water Clusters are the cause of Phyllotaxis ( Weblink 2 )
F1 F2 F3 F4 F5 F6 F7 F8 ) F10 F11 F12 F13 Fl4 F15 F16 F17 F18 F19 F20 F21 F22 F23 F24 F25 F26 F27 F28 F29 F30 F31 F32 F33
Row | Finonacci- | Lucas- | Fibonacci- | Fibonacei- | Fibonacci- Lucas- Lucas- Fibonacci- Fibonacci- Fibonacci- Fibonacci- Fibonacci- Fibonacci-
No. Base- | Sequence | Sequence | Sequence | Sequence Sequence Sequence Sequence Sequence Sequence Sequence Sequence Sequence
Sequence (x2) (x3) (x4) (x2) (x3) (x5) (x6) (x7) (x8) (x9) (x10)
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Meaning of the line colors : A For 3 numbers A, B and C in the shown arrangement the following is true : C-A
c ) . o ) —— — @ for ABC
The ratio of the dlfferenc_eé_ C-A ) indicated by a "red line" B-C
B to the difference ( B-C ) indiated by a "black line" is

— O
approaching the golden ratio ¢ for the further progressing number

sequences ( which contain these numbers ) towards infinity ( -
>downwards).


https://vixra.org/abs/2005.0118
https://archive.org/details/microscope-images-indicate-that-water-clusters-are-the-cause-of-phyllotaxis
https://archive.org/details/AnInfiniteFibonacciNumberSequenceTable

