
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Introduction 
The EHT2017 images may provide hints for the universal physical theory 
   

The M87 Black Hole Shadow seems to have a pentagonal shape and 
may indicate a dodecahedral structure of the gravitational singularity 
   

The large-scale distribution of matter in the universe is similar to an 
order-5 dodecahedral honeycomb structure  
   

Analyses of the cosmic microwave background (CMB) indicate that the 
universe may have a Poincare dodecahedral space (PDS) structure 
   

How the traces of a Poincare dodecahedral space unsiverse would 
appear on the Cosmic Microwave Background (CMB) map 
     

To Albert Einsteins’s work on a unified field theory   -   Some clues about 
the final theory he had in mind  ( from a letter dated from 13.10.1945 ) 
   

Number Theory as the Ultimate Physical Theory   -    by  I. V. Volovich  /  
Steklov Mathematical Institute 
 

What are the points where we have to look at to find the universal 

mathematical and physical theory ?    (  see Chapters 8.1. to 8.10 ) 

References 

 

1  -  
 
  

2  - 
 
  

3  - 
 
 

4  - 
 
   

5  - 
 
  

6  - 
 
 

7  - 
 
   

8  - 
 
 

9  - 
 
 

The black hole in M87 ( EHT2017 ) may provide evidence for a                       
Poincare Dodecahedral Space universe 

   
   

-    by  Harry K. Hahn  - 
   

      Germany , 26.5.2019 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Paper I:  The Shadow of the Supermassive Black Hole 
Paper II:  Array and Instrumentation 
Paper III: Data processing and Calibration 
Paper IV: Imaging the Central Supermassive Black Hole 
Paper V:  Physical Origin of the Asymmetric Ring 
Paper VI: The Shadow and Mass of the Central Black Hole 
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Prepared by 

The image on the top ( with and without markings ) is from the fiducial 
image sequence of the M87 Black Hole Shadow from the 10th of April  from 
page 18 of Paper IV) 
Because the ring is brighter in the south than in the north I have increased 
the brightness of the northern section of the ring, in order to show the ring 
structure with more homogeneous brightness.   
  

And it becomes clear that the ring  has a pentagonal structure ! 
  

In Paper I you wrote that the asymmetry in brightness in the ring can be 
explained in terms of relativistic beaming of the emission from a plasma 
rotating close to the speed of light around a black hole.  
 

 

x 

Questions to be answered : 
Are the five knots are real and stable in their position ? 

Do the knots correspond to a slightly tilted pentagon ? 

Is the visible pentagonal structure stable over time ? 

Are there structures and extensions  around the ring ? 

Is the visible anti-clockwise flow over the knots real  ? 

What should be done ? : 
Further image processing & analyses of the sharpest images.  
  

Computer simulations of gravitational singularities in order-4 

and order-5 Poincare-Dodecahedral Spaces should be made. 

How would the shadow of a comparable black hole look like 

in an order-4 & -5 PDS-universe ?  Then compare it with M87 ! 

 

1   Introduction    -    The EHT2017 images may provide hints for the universal physical theory  

The EHT-team has done a great job to provide the first visible evidence of a Black hole with the help of the EH-Telescope !   
   

One feature in your fiducial image sequence caught my eye and forced me to write this paper here !  It‘s the apparent 
existence of 5 knots in the ring-structure and the nearly symmetrical pentagonal-shape of the black hole shadow ! 
  

In Paper IV you wrote that your current image reconstructions and visibility-domain analyses are not able to confirm or 
reject the reality of the “knots” seen in the images,  and these features should therefore be interpreted with caution.   
 

But if these knots turn out to be real and stable, then we may look at a gravitational singularity which indicates a more  
complex universe then expected !   The pentagonal ring structure may indicate a Poincare Dodecahedral Space ( PDS ) 
structure of our universe,  and a dodecahedral shaped gravitational singularity ( black hole ) in the center of M87.   

Your images may provide evidence for the  underlying universal theory of our universe  Albert Einstein was searching for.  
I.V. Volovich describes the construction of a universal physical theory based on pure numbers as fundamental entities.  
And I want to show the importance of number 5 for the distribution of primes and non-primes as a base for this theory.  
The measured ring diameters are consistent among all imaging pipelines and largely unchanged from the first April 11, 
page 29, results summary 
The ringispresent inbothimaging stages, acrossall imaging pipelines, and all observing days  
 
Thus, our current image reconstructions and visibility-domain analyses are not able to confirm or reject the reality of the 
“knots” seen in images, and these features should be interpreted with caution.   Page 22  
 
 

EHT2017 papers : 
 

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
https://iopscience.iop.org/article/10.3847/2041-8213/ab0e85/pdf
https://iopscience.iop.org/article/10.3847/2041-8213/ab0ec7/pdf
https://eventhorizontelescope.org/
https://en.wikipedia.org/wiki/Black_hole
https://en.wikipedia.org/wiki/Event_Horizon_Telescope
https://iopscience.iop.org/article/10.3847/2041-8213/ab0e85/pdf
https://en.wikipedia.org/wiki/Poincaré_space
https://en.wikipedia.org/wiki/Dodecahedron
https://en.wikipedia.org/wiki/Messier_87


2    The M87 Black Hole Shadow seems to have a pentagonal shape and may have a dodecahedral structure 

 

 

 

 

 

 

 

 

 

 

 

 

 

The above shown contrast-enhanced image sequence also shows 
lobes extending outward from the corners (knots) of the pentagonal 
ring structure. If these lobes are real structures, visible in the 
shadow of the black hole,  then these lobes may indicate a Poincare 
Dodecahedral Space (PDS) structure around the black hole ! 
   

We may see a distorted mirror image of a dodecahedral lattice 
structure around the black hole as shown on the image on the left.  
  

Several studies have proposed that the preferred model of the 

comoving spatial 3-hypersurface of the Universe may be a Poincare 

dodecahedral space (PDS) rather than a simply connected flat space   

As the pentagon structure in the EHT images isn’t perfect symmetric 

we may see the shadow of a dodecahedral shaped black hole,  

whose top-tile isn’t pointing exactly towards the shadow area & the 

brightness of the dodecahedral lattice structure seems to fluctuate. 

x 

X 

Prepared by 
Harry K. Hahn 

The image above is a contrast 
enhanced & inverted color image of 
the fiducial image sequence of the 
M87 Black Hole Shadow shown on 
page 18 of Paper IV of the EHT2017 
observing campain. 
Only the images processed by the 
SMILI & eht-imaging algorithm were 

used for this inspection.  

There was no modification made on the visible structures in the 
images. All fiducial images calculated by the SMILI & eht-imaging 
algorithms clearly indicate a pentagonal ring structure !  
The SMILI-images even show two flow events !  On April 5 flow is 
visible from knot 1 to 2, and on April 11 flow from knot 2 to 3. 
This means over 24h the velocity of the flow probably must have 
been > 50000 km/s. 
 
 

Reprocessed inverted color  fiducial image sequence from Paper IV    
contrast, brightness, green and gamma correction was increased  

 

The EHT2017 images may indicate a dodecahedra l  lattice 
s tructure of a  PDS universe around the black hole  

https://iopscience.iop.org/article/10.3847/2041-8213/ab0e85/pdf
https://iopscience.iop.org/article/10.3847/2041-8213/ab0e85/pdf


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the abstract of  Paper I you wrote that 
when surrounded by a transparent 
emission region, black holes are expected 
to reveal a dark shadow caused by 
gravitational light bending, and photon 
capture at the event horizon.   
And you wrote that  

The following images are from the movie (documentation) of the EHT2017-project „ Black Hole Hunters“  
See weblink ( www.welt.de ) :  Black Hole Hunters   ;  y ou can also find the movie on :  

   or on YouTube.com :  Title  : „Black Hole Hunters“  - weblink :  https://www.youtube.com/watch?v=o_F3KVAPMpo 

The images are from the section which shows how the algorithms calculate the first images of the M87 black hole 
 

This is the sequence from around  39:40 to 41:00 minutes.     

 

 

 

The M87 black hole images indicate a dodecahedral structure of the gravitational singularity 
 

When the algorithm started to calculate the 
first image there were distinct polygonal 
structures visible ! 
 
If you have a close look at this polygonal 
structure then two pentagons can be 
recognized ! (  see markings in the image )  
 And this pentagon array structure seems to 
extend further into space as the doted lines 
indicate ! 
 
 

For comparison here the original image of 
the image calculation in progress.  
 
 
 

Here an image of the start of the movie 
sequence, which shows the calculation 
prozess. 
  

The first impression is that we are looking 
here at a complex 3-dimensional structure ! 
 

This structure also indicates that the M87 
black hole shadow seems to have a               
3D-dodecahedral structure  !! 
 

This image seems to show the dodecahedral 
structure in a slightly rotated position in 
regards to above shown images. 
 

Was this image taken a considerable time 
earlier or later than the above shown image  ? 

Only the left ring here was 

presented as final shape of 
the black hole shadow. The 
right ring was ignored !! 

 

Prepared by 
Harry K. Hahn 

Prepared by 
Harry K. Hahn 

https://iopscience.iop.org/article/10.3847/2041-8213/ab0ec7/pdf
http://www.welt.de/
https://www.welt.de/mediathek/dokumentation/technik-und-wissen/sendung192427725/Black-Hole-Hunters-Jaeger-des-Schwarzen-Lochs.html?wtrid=onsite.onsitesearch
https://www.youtube.com/watch?v=o_F3KVAPMpo


 

 

 

 

 

 

See :  http://www.sun.org/images/structure-of-the-universe-1  and : https://en.wikipedia.org/wiki/Order-5_dodecahedral_honeycomb  

 and  https://en.wikipedia.org/wiki/Galaxy_filament 

 

 

 

 

 

Poincare Dodecahedral  Space ( PDS )  Desribed as  the interior  of  a  hypersphere 
tiled with  12  slightly curved  pentagons. When one goes out from a pentagonal 
face, one comes immediately back inside the PDS from the opposite face after a  
36° rotation.  Such a PDS  is finite, although without edges or  boundaries so  that 
one can indefinitely travel within it.    As a result an observer has the illusion to live 
in a space 120 times vaster, made of tiled dodecahedra which duplicate like in a 
mirror hall. As light rays crossing the faces go back from  the other side, every 
cosmic object has multiple images 

 

Other possible honeycomb structures 
See :  

Uniform_honeycombs_in_hyperbolic_space 
e.g.    Order-4_dodecahedral_honeycomb  

 

 

 

   See article :  A cosmic hall of mirrors 
 

 

 

 

3  The large-scale distribution of matter in our universe is similar to an O-5 dodecahedral honeycomb structure  
  

If we compare the large scale distribution of matter in our universe with the structure of a regular order-5 dodecahedral 
honeycomb in hyperbolic 3-space, then there are similarities visible !   The order-5 dodecahedral honeycomb  has a better 
„visual“ fit to the large-scale filament structure of our universe compared to an order-4 dodecahedral honeycomb. 
 In our universe matter clearly is distributed along the edges (filaments) of the visible cell structure,  if we look at the 
universe on a large scale.  Refering to the „similar-looking“ order-5 dodecahedral honeycomb, that means matter (and the 
photons emitted by it) would be distributed and moving along the edges (filiaments) of the dodecahedral cells.   
If we consider a black hole in the order-5 dodecahedral honeycomb then it probably would also have a dodecahedral 
shape, and matter and photons would move along the edges of the structure. However because our universe does’t have 

a precise cell structure, the real structure probably is caused by a superposition of all possible honeycomb structures. 

Prepared by 
Harry K. Hahn 

The Millenium Simulation  : large scale universe structure 

 

http://www.sun.org/images/structure-of-the-universe-1
https://en.wikipedia.org/wiki/Order-5_dodecahedral_honeycomb
https://en.wikipedia.org/wiki/Galaxy_filament
https://en.wikipedia.org/wiki/Poincaré_space
https://en.wikipedia.org/wiki/Uniform_honeycombs_in_hyperbolic_space
https://en.wikipedia.org/wiki/Order-4_dodecahedral_honeycomb
https://www.slideshare.net/Convergent_Technology/the-dodecahedron-universe
https://en.wikipedia.org/wiki/Order-5_dodecahedral_honeycomb
https://en.wikipedia.org/wiki/Order-5_dodecahedral_honeycomb
https://wwwmpa.mpa-garching.mpg.de/galform/millennium/


4    Analyses of the CMB indicate that the universe may have a Poincare dodecahedral space (PDS) structure 

Here are the weblinks to two studies which indicate a Poincare dodecahedral space (PDS) structure of the universe :  

1.)  Dodecahedral space topology as an explanation for weak wide-angle temperature correlations in the  

      cosmic microwave background (CMB)  

        Jean-Pierre Luminet, Jeffrey R. Weeks, Alain Riazuelo, Roland Lehoucq & Jean-Philippe Uzan 

Weblink 1 :   http://ceadserv1.nku.edu/longa//classes/2004fall/mat115/days/luminet-nat.pdf 

Weblink 2 :   https://luth.obspm.fr/~luminet/physworld.pdf 
 

2.)  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       Weblink to PDF :   https://arxiv.org/pdf/0801.0006.pdf 

 

 

 

 

 

 

 

 

 

A cosmic hall of mirrors 

 

 

 

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


5    How the traces of a Poincare dodecahedral space unsiverse would appear on the CMB map 

   The image below is from the news article :  „A cosmic hall of mirrors“     

Weblink :   A cosmic hall of mirrors 
 

Extract 1 from article :  If physical space is indeed smaller than the observable universe, some points on the map of the 

cosmic microwave background (CMB) will have several copies. As first shown by Neil Cornish of Montana State 

University and co-workers in 1998, these ghost images would appear as pairs of so-called matched circles in the cosmic 

microwave background where the temperature fluctuations should be the same (figure 4). This “lensing” effect, which  

can be precisely calculated, is thus purely attributable to the topology of the universe. Due to its 12-sided regular shape, 

the Poincare dodecahedral model actually predicts six pairs of diametrically opposite matched circles with an angular 

radius of 10–50°, depending on the precise values of cosmological parameters such as the mass–energy density. 

 

 

 

 

 

 

 

 

 

 

 

Extract 2 from article :  

  

 

 

 Cosmic microwave background map   ( All sky map of the CMB created from WMAP-data ) 

  

 Cosmic microwave background (CMB) is faint electromagnetic radiation, as remnant, from an early  
 stage of the universe, which is fi l l ing all space 

Studies from : Prof. Frank Steiner : 

( Institute of Theoretical Physics Ulm University )  

Cosmic_microwave_background_alignment

_in_multi-connected_universes 
   

CMB_Anisotropy_of_the_Poincare_Dodeca
hedron 
  

other related studies :   
https ://www.researchgate.net/profile/Frank_Ste

iner5 

 

https://www.slideshare.net/Convergent_Technology/the-dodecahedron-universe
https://en.wikipedia.org/wiki/Cosmic_microwave_background
https://en.wikipedia.org/wiki/Poincaré_space
https://en.wikipedia.org/wiki/Cosmic_microwave_background
https://en.wikipedia.org/wiki/Wilkinson_Microwave_Anisotropy_Probe
https://www.researchgate.net/publication/231132739_Cosmic_microwave_background_alignment_in_multi-connected_universes
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/publication/230961644_CMB_Anisotropy_of_the_Poincare_Dodecahedron
https://www.researchgate.net/profile/Frank_Steiner5
https://www.researchgate.net/profile/Frank_Steiner5


6    To Albert Einsteins’s work on a Unified field theory   -   Some clues about the final theory he had in mind  

One letter to his girlfriend Ilse Rosenthal-Schneider in the year 1945 gives some insight about his thoughts  to a TOE 

Essentiell he was looking for a theory where the universal constants which appear in 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 went further and said that by multiplying these universal constants with factors, which are formed out of powers of 

c1, 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(π) &  e    

 

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

 http://docplayer.org/69639849-Ilse-rosenthal-schneider-begegnungen-mit-einstein-von-laue-und-planck.html 

see also  :  - description oft he book contents in english  :    http://blog.alexander-unzicker.com/?p=27 
 

The letter to Ilse 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  ) 

   I have translated this letter.  but I can’t guarantee a 100% correct tranlation of each expression  : 

---------------------------------------------------------------------------------------------------------------------------------------------------------------  

Dear Ms Rosenthal ! 

I can see from your (last) letter that you haven’t understood my hints regarding the universal constants of physics. 

Therefore I 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…. I believe that these true constants must be of a -„rationell“ type-, like Pi (π) and e 

…“The fictious constants just come from the introduction of arbitrary units. Such constants doesn’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“ 
„It lies in the nature of this matter, that such constants of the „rationell type“ are not very different to number 1 from 
their order (of magnitude)    see for example :  Mathematical constants 
- on page 24 (31)   
( comment : the expression -„rationell“ type-  is not exactly clear. It’s not clear what Albert Einstein had in his mind 

when he wrote this expression. In the german language „rationell“ can also mean in general : „based on logic“ or „based 

on (logic)  reason“ / „well reasoned“ or he precisely meant the group of irrational and transcendental numbers like Pi (π) 

and e  ,  or more in general a group of irrational numbers comprising also square roots of a selected group of small non 

quadratic numbers  like 2, 3, 5 and 7,…. 

2.)  „There is now 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 c1,c2,…cn has a dimension in these units.  Now we want to chose it in such a way, that 

c1,c2,c3 have such dimensions, that we can’t form a dimensionfree product c
α

1 c
β
2 c

γ
3  

Then we can multiply c4, c5, etc. in such a way with factors, which are formed out of powers (potenzen) of c1, 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 theory) 

 which haven’t anything to do with conventional units“.      – on page 26 (33) 

 ( comment :  Albert Einstein is talking here about a universal ( physical ) theory (Theory of everything ) which only 

contains true (pure) mathematical constants as mentioned in 1.)  without (manmade) physical units ! 

https://en.wikipedia.org/wiki/Unified_field_theory
https://en.wikipedia.org/wiki/Ilse_Rosenthal-Schneider
https://en.wikipedia.org/wiki/Albert_Einstein
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
https://en.wikipedia.org/wiki/Pi
https://en.wikipedia.org/wiki/E_(mathematical_constant)
https://en.wikipedia.org/wiki/Mathematical_constant
https://en.wikipedia.org/wiki/Irrational_number
https://en.wikipedia.org/wiki/Transcendental_number
https://en.wikipedia.org/wiki/Pi
https://en.wikipedia.org/wiki/E_(mathematical_constant)
https://en.wikipedia.org/wiki/Irrational_number
https://en.wikipedia.org/wiki/International_System_of_Units
https://en.wikipedia.org/wiki/Theory_of_everything


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 a reasonable theory there are no dimensionfree numbers, with a value, which can only be 

determined empirical.“ 

Of course I can’t proof this. But I 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 their physical legality.“ 

„You can also say it so :  A universal theory, which contains in their base equations a constant which is not of the 

„rationell“ type, would somehow have to be added together out of pieces, which are logically independent from each 

other. But I 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. It is not so difficult to 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 

-------------------------- 
 
  
  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two quotes from Albert Einstein : 

“If you can’t explain it in a simple way, then you haven’t 

understood it good enough“ ( Wenn Du es nicht einfach erklären 

kannst, hast Du es nicht gut genug verstanden ) 

“Not everything that counts can be counted, and not everthing 

that can be counted counts“  ( Nicht alles was zählt kann gezählt 

werden, und nicht alles was gezählt werden kann, zählt )  
Albert Einstein in his office in Berlin  
in the early 1920’s 

Some weblinks to studies about natural constants : 

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

Looking_for_Those_Natural_Numbers_Dimensionless_Constants_
and_the_Idea_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 
 

https://en.wikipedia.org/wiki/List_of_relativistic_equations
https://en.wikipedia.org/wiki/Nonlinear_system
https://en.wikipedia.org/wiki/Singularity_(mathematics)
https://deref-web-02.de/mail/client/FnoqIlEs8qk/dereferrer/?redirectUrl=http%3A%2F%2Fwww.rxiv.org%2Fpdf%2F1205.0050v1.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://deref-web-02.de/mail/client/AOJBkZhnajU/dereferrer/?redirectUrl=https%3A%2F%2Farxiv.org%2Fpdf%2F1809.05355.pdf
https://oeis.org/wiki/Fine-structure_constant


7     Number Theory 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 at the Plank-scale doesn’t seem 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 over an arbitrary number field must be developed.    And number theory is the base of physics.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Weblink to the study :   http://cdsweb.cern.ch/record/179558/files/198708102.pdf 

 

Extracted text 

from pages 14 

and 15 of the 

study : 

Weblink : 

I.V.Volovich_publication list 

 

 

Planck units 

Elementary particle 

Field (physics) 

String (physics) 

Quantum fluctuations 

Quantum mechanics 

Field (mathematics) 

Non-Archimedean  

P-adic geometry 

finite geometry 

Black hole 

 

 

 

 

 

 

 

 

 

 

 

  Number theory 

 

 

 

 

Extracted text 

from page 1 

of the study : 

http://cdsweb.cern.ch/record/179558/files/198708102.pdf
http://cdsweb.cern.ch/record/179558/files/198708102.pdf
https://scholar.google.com/citations?user=SLBOE3QAAAAJ&hl=en
https://en.wikipedia.org/wiki/Planck_units
https://en.wikipedia.org/wiki/Elementary_particle
https://en.wikipedia.org/wiki/Field_(physics)
https://en.wikipedia.org/wiki/String_(physics)
https://en.wikipedia.org/wiki/Quantum_fluctuation
https://en.wikipedia.org/wiki/Quantum_mechanics
https://en.wikipedia.org/wiki/Field_(mathematics)
https://en.wikipedia.org/wiki/Non-Archimedean
https://en.wikipedia.org/wiki/P-adic_analysis
https://en.wikipedia.org/wiki/Finite_geometry
https://en.wikipedia.org/wiki/Black_hole
https://en.wikipedia.org/wiki/Number_theory


 

 

 

 

 

  

 

 

Extracted text 

from pages 15 

and 16 of the 

study : 

 

 

 

 



8   -   What are the points where 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 the fundamental equations for an universal (physical) theory was that he tried to 

base it on the existing physical theories.  He was coming from the physical side. 
 

In his letter from 13.10.1945 Einstein wrote in principle that „too many arbitrary units & -constants“ had been 

introduced into physical theories.  Therefore it was a desperate and impossible task to try to eliminate all these arbitrary 

units and constants, in order to come to a simple and fundamental set of equations. 
 

A better way ist to come from the mathematical side.  Especially from the branch of mathematics which deals with the 

fundation of mathematics : Number Theory !   

And we also have to consider all branches of Geometry as important foundation stones to find the universal theory. 

There are no arbitrary units to eliminate in mathematics !  This ist the big advantage of mathematics. 
 

Regarding the existing physical theory we have to ask the serious question if base units like kg (for mass) and m (for 

length) not also arbitrary units, which only exist because we may look to „narrow-minded“ to the design of the universe.  
 

Maybe we should have a look to the famous equation  E = mc2 in a more visual way to understand what is going on. 

 

 

 

 

 

If we only consider the massless photon as carrier of energy for the moment, then we can say :  mass may be nothing 

more than energy moving on narrow curved orbits.  Linear moving energy ( photons ) caught in small curved orbits         

is the cause of magnetic, electric and gravitational fields. The bending of the linear moving „wave-unit“ is causing all the 

effects which we attribute to matter, including gravity.  However it may only be energy where we look at, which is 

geometrically deformed and forced in a narrow orbit, which is the real cause of electromagnetism and  gravitation. 

The truth may be that only energy exists, either moving on open linear tracks, or moving in closed curved orb its. 

-------------------------------------------------------------- 

I want to mention here the following study : 

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

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

This study uses general phase spaces in special relativity by expanding Minkowski Space to model the physical world.  

These spaces appear to indicate that graviational singularities can be eliminated !   

In  this study a simple (invariant) parameter, the “energy to length“ ratio, which is c4/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. 

Together with a more profound analysis of the start section of  the square root spiral   see next page 

 

   On the following pages I want to give an overview of the points we have to look at to find the universal theory : 

 

 

m = E / c
2
 

Matter i s  just energy 
where the l ightspeed 
was  s triped off !!!              

(  the energy i s  just 
ci rculating on the spot ) 

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


I fully agree with Mr. Igor.V.Volovich that numbers must be the fundamental entities of a universal physical theory !  

That’s why we have to find a simple logical explanation of the distribution of prime numbers. 
 

Because the logic of the distribution of prime numbers must be understood,  before we can even try to start to work on 

the final universal mathematical- and physical theory !   
 

I consider the pure mathematical object Square root spiral ( Spiral of Theodorus ) where Prime Numbers and Non-Prime 

Numbers are distributed spatial in a precisely defined godgiven way, defined by the Pythagorean theorem, as an 

important foundation stone to find the universal mathematical- & physical theory. 

Similar objects are the Ulam spiral  ( by Stanislaw Ulam ) and the Number Spiral ( Robert Sachs ) which can also be used 

to understand the spatial behaviour of numbers in similar spiral-shaped number fields. However in these number fields 

the Pythagorean theorem as link between the numbers is missing. 
 

I consider the first right triangles of the square root spiral which contain the base unit 1, and the first irrational numbers 

defined by it, which are close to 1, like square root of 2 square root of 3 and square root 5, including the constant ϕ   

as important  „space structure constants“. The constant u which defines the cathetus between  square root of 2 and 

the constant ϕ  also plays an import role for finding the final universal theory.  

These „space structure constants“ not only define the complex structure of the square root spiral, but also the Platonic 

Solids , and they also form the base of number theory and physics as well !   

 

 

 

 

 

 

 

 

 

 

From the right triangle ϕ , square root of 2  &  u  follows :  

 

 

  

 

Research in the internet with Google, 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 ϕ 

 

   See next page ! 

 

1 

1 

1 1 

 

4 

5 

3 

ϕ 

u 

 

 

ϕ 

 

2 

With the help of these constants we 

will find an important starting point  
on our way to the universal theory : 

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

2 

ϕ 

u 

2  ϕ
2  =  (       )2

  +   u
2
       ;   application of the Pythagorean theorem 

u  =     ϕ
2  -  2    =   0,786151377…..      ;   we can calculate this value of u  with the calculator 

https://en.wikipedia.org/wiki/Spiral_of_Theodorus
https://en.wikipedia.org/wiki/Pythagorean_theorem
https://en.wikipedia.org/wiki/Ulam_spiral
https://en.wikipedia.org/wiki/Pythagorean_theorem
https://en.wikipedia.org/wiki/Platonic_solid
https://en.wikipedia.org/wiki/Platonic_solid


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
 

 

 

 

 

 

 

 

 

 

 

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 approach are to 

include a complex phase factor, such as, eıφ 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 σ = s + im, is introduced, where s is the proper time, and m is the 
proper mass, and σ and σ /|σ| 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 addition to velocity), and assumed to be bounded by 0 and c
2
/G = 1, in 

geometrized units. Several results are derived: The equation E = mc
2
 apparently needs to be modified to E

2 
= (s

2
c

10
)/ G

2
 + m

2
c

4
, but a 

simpler (invariant) parameter is the “energy to length” ratio, which is c
4
 /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, gravitational singularities  do not occur. Instead, as u → 1 matter is apparently simply crushed into free space. I n the 
last section of this paper we attempt some further generalizations  of the phase space ideas developed in this paper. 

Here the abstract of the study where an algebraic term was found for constant u :  

Extract from page 11 of the study  (equation 4.9)  : 

   

In this form the real and imaginary part of P have a very interesting property, namely, if 
 

(4.10)                                    ≈ 0.786151377… = u ,   then the real part of  P  is zero, and the 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 l ike”, 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 l ike. 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, I 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.   It is important to observe 

that the value of u considered above, substantially exceeds the value of u for a typical neutron star (≈ 0.1 − 0.2).   

Thus, I think the maximal gravity field concept can be used to explain all  of the experimental evidence for enormous  gravity fields.   

 

 

 

 

 

 

 

 

 

     4ϕ
2  -  8   =   2         -  2    ;  and transform  

  ϕ
2  -  2    =                                ;  we square both sides  

5  2        -  2  

2  

5  

5 

                                      +  3             5 

2 
ϕ

2   =                        ;  ( 1 )  we solve for ϕ
2
 

                            =   2ϕ
2  -  3     ;  ( 2 )  we solve for 

              +  3        ;     we solve for ϕ
2  

5  

   Now we can equate the two algebraic terms 
      which represent the same constant !  : 
 

(        )2
   =  (        )2

  +   1
2
    ;  Pythagorean theorem 5  6  

6   =  (2ϕ
2 - 3)2

  +   1  ; we replace         by ( 2 )  5  

  3   =    
ϕ

4  +   1

          
ϕ

2  

 

         

 ( 3 )         3  
 =              ( 4 )        

ϕ
4  +   1

          
ϕ

2  

 

         

   Now we use the following right triangle  : 
 

   square root 3 expressed by ϕ and 1 ! 

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

     expressed only by ϕ and 1 :   ( see Appendix of study ! ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

See also document : 

space-time-matter 
 

https://arxiv.org/pdf/0706.2043.pdf
https://en.wikipedia.org/wiki/Phase_space
https://en.wikipedia.org/wiki/Special_relativity
https://en.wikipedia.org/wiki/Minkowski_space
https://en.wikipedia.org/wiki/Lorentz_transformation
https://en.wikipedia.org/wiki/Proper_time
https://en.wikipedia.org/wiki/Invariant_mass
https://en.wikipedia.org/wiki/Spacetime
https://en.wikipedia.org/wiki/Invariant_(physics)
https://arxiv.org/ftp/arxiv/papers/1304/1304.7766.pdf
https://en.wikipedia.org/wiki/Momentum
https://en.wikipedia.org/wiki/Gravitational_field
https://en.wikipedia.org/wiki/Black_hole
https://arxiv.org/ftp/arxiv/papers/1304/1304.7766.pdf


8.1.  -   The prime number distribution follows a clear logic        

    see study  “About the logic of the prime number distribution“  :  https://arxiv.org/abs/0801.4049     

  

I 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 number is either of the form  6n + 1  or  6n + 5. 

Or in other words, if  a  prime number  of these two number sequences is  divided  by  6  the  rest  of  -1 or  +1 remains.   

 

 

 

 

  

Number Sequences SQ1 + SQ2 

 

 

https://arxiv.org/abs/0801.4049


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

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

 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. 
        

 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 
numbers in Sequence 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. Prime factor products of the numbers which belong to these peaks are shown in red and pink boxes) 
 

Example : The numbers 125, 175, 275 and 325 in the 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 5 inside the Undertone Oscillation 5 !! 

 

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

 On  every  peak  of  the Undertone Oscillation 5  ( =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 !!  

 

 If we consider Sequence 1 and 2  ( SQ1 & SQ2 ) simultaneously then it applies that new prime factors at first 
only occur together with the prime factor 5  !!! 
 

These are very important properties !   It shows that the number 5 oscillation is defining the distribution of all 
non-prime numbers in the Number Sequences 1 + 2.    Mathematicians doesn’t seem to know this properties ! 

 

For the distribution of the prime numbers the following simple rule applies in the „Wave Model“ : 

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

 

 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.  

 

 
 

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 number distribution : 
 
 
Definition of  Sequence 1 &  2  ( Base oscillation with frequency f  )  in mathematical terms : 
 

SQ1  ( Sequence 1 ) :     an = 5 + 6n    for example       a0 = 5   ;   a1 = 11   ;   a2 = 17    etc. 
    

SQ2  ( Sequence 2 ) :     bn = 1 + 6n    for example       b0 = 1   ;   b1 = 7     ;   b2 = 13    etc. 
 

with  n  N = { 0, 1, 2, 3, 4,…} 
 
 
Description of the “Undertone Oscillation 5”  ( = 1/5 f )   : 
 

 undertone oscillation 5  is split into two number sequences  U-51  and  U-52  :  
 
U-51  :         a(5)n = 5( 5 + 6n )       for example   a0 = 25  ;   a1 = 55  ;   a2 = 85 etc. 
    

U-52  :         b(5)n = 5( 1 + 6n )     for example   b1 = 35  ;   b2 = 65  ;   b3 = 95 etc. 
 

with  n  N = { 0, 1, 2, 3, 4,…}  for  U-51   and   with  n  N*= N\{0} =  { 1, 2, 3, 4,…}  for  U-52 
 
 
General description of all “Undertone Oscillations X” (= 1/X f )   : 
 

  every undertone oscillation is split into two number sequences  U-(x)1  and   U-(x)2   : 
 

U-(x)1  :         a(x)n = x( 5 + 6n )       with  n  N = { 0, 1, 2, 3, 4,…}  
 

U-(x)2  :         b(x)n = x( 1 + 6n )      with  n  N*= N\{0} =  { 1, 2, 3, 4,…}   
 
and  with  X  ( SQ1  SQ2 )\{1}  = { 5, 7, 11, 13, 17, 19, 23, 25…}  for both sequences a(x)n & b(x)n 

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

 

PN* = ( SQ1   SQ2 ) \ ( U-(x)1    U-(x)2 )             
 

PN = { 2, 3 }   ( SQ1  SQ2 ) \ ( U-(x)1  U-(x)2 )   
 
 
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 } 
 
 
further the following definitions applies :  
 

PN*     ( SQ1   SQ2 )   or     PN*     ( an    bn ) 
 

PN*     ( U-(x)1    U-(x)2 )       or         PN*     ( a(x)n    b(x)n )     with  x  ( SQ1  SQ2 ) \ {1}    
 

NPN*  =  ( U-(x)1    U-(x)2 )  or       NPN*  = (a(x)n    b(x)n )   ;   NPN* =  non-prime-numbers divisible by 2 or 3 
 

 

 

 

 



 

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 

the “base oscillation SQ1 + SQ2” described in Table 2. And the same physical principle 

of the creation of “Undertones” would of course also apply to these two additional 

fundamental oscillations, whose highest mode frequencies could be named f2 and f3.  
 

Accordingly the highest mode frequency of the fundamental oscillation SQ1 + SQ2  

would then be named  f1.   
 

The image on the righthand side (FIG. 7)  shall give an idea of the coexistence of the 

described „Three fundamental number oscillations“. 

 

----------------------------------------------------------------------------------------------------- ------------- 

8.3.  Geometrical objects closely conected to prime number 5 ( & sqrt 5 ) are the Pentagon & Dodecahedron 

To the Pentagon :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.2. - There are two more fundamental (   alltogether three ) number oscillations : 

A regular pentagon has five lines of reflectional symmetry, and rotational 
symmetry of order 5 (through 72°, 144°, 216° and 288°). The diagonals of a 
convex regular pentagon are in the golden ratio to its sides. Its height (distance 
from one side to the opposite vertex) and width (distance between two 
farthest separated points, which equals the diagonal length) are given by :  

 

 

 

 

Interesting is the multiple appearance of the golden ratio  

( golden mean ) constant  ϕ  in the pentagon : 

 

 

golden ratio 

constant  ϕ   
 
 

 

The golden ratio also appears if an equal angle 
triangle, a square and a pentagon is inscribed 
in a circle as shown : 
ϕ  in the pentagon : 
 

 

 

https://en.wikipedia.org/wiki/Regular_polygon
https://en.wikipedia.org/wiki/Reflectional_symmetry
https://en.wikipedia.org/wiki/Rotational_symmetry
https://en.wikipedia.org/wiki/Rotational_symmetry
https://en.wikipedia.org/wiki/Diagonal
https://en.wikipedia.org/wiki/Convex_polygon
https://en.wikipedia.org/wiki/Golden_ratio
https://en.wikipedia.org/wiki/Golden_ratio
https://en.wikipedia.org/wiki/Golden_ratio
https://en.wikipedia.org/wiki/Golden_ratio
https://en.wikipedia.org/wiki/Golden_ratio


8.4.  To the Dodecahedron  :  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A regular Dodecahedron  or pentagonal 

dodecahedron is a dodecahedron that is 

regular, which is composed of twelve 

regular pentagonal faces, three meeting at 

each vertex.  

It is one of the five Platonic Solids. And it is 
obviously the most important one ! 
(H.K.Hahn), as the M87 black hole indicates ! 

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

Formulas for 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. 

 

 

The Dodecahedron has geometric relations to all five Platonic Solids  
( see also image above ) : 
  

By connecting select 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. 
 

If the edge length of a regular dodecahedron is    

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 ri (tangent 

to each of the regular dodecahedron's faces) is  : 
 

while the midradius rm, which touches the  

middle of each edge, is : 
 

These quantities can also 
be expressed as :   

 

 

 

The small stellated Dodecahedron contains three powers of Φ (ϕ) 
 

 

Weblink to more formulas which 
describe the dodecahedron  
  

see :   polyhedra_dodecahedron 
 

 

Please also see the following weblink    :  Phi_sacred_Solids 

The golden ratio Phi (ϕ) in Platonic Solids    

https://en.wikipedia.org/wiki/Dodecahedron
https://en.wikipedia.org/wiki/Dodecahedron
https://en.wikipedia.org/wiki/Regular_polyhedron
https://en.wikipedia.org/wiki/Regular_polygon
https://en.wikipedia.org/wiki/Pentagon
https://en.wikipedia.org/wiki/Platonic_solid
https://en.wikipedia.org/wiki/Face_diagonal
https://en.wikipedia.org/wiki/Space_diagonal
https://en.wikipedia.org/wiki/Space_diagonal
https://en.wikipedia.org/wiki/Schl%C3%A4fli_symbol
https://en.wikipedia.org/wiki/Schl%C3%A4fli_symbol
https://en.wikipedia.org/wiki/Platonic_solid
https://en.wikipedia.org/wiki/Radius
https://en.wikipedia.org/wiki/Circumscribed_sphere
https://en.wikipedia.org/wiki/Tangent
http://whistleralley.com/polyhedra/dodecahedron.htm
http://www.sacred-geometry.es/?q=en/content/phi-sacred-solids


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 a certain hormone (auxin) 
is responsible for the pattern. But because phyllotactic patterns defined by the Fibonacci sequence 
also appear outside biology there must be a more profound physical law which is causing these 
extremely precise patterns. The following extracts from 6 selected studies clearly indicate that there 
is a more fundamental universal law at work , responsible for these Fibonacci patterns in nature ! 
 

  Please also have a read through the study :  „An infinite Fibonacci Number Sequence Table“  
 

 

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

 This study shows how phyllotactic patterns appear outside biology on sphe rical or nearly spherical surfaces : 
 

 

  

 

 

 

 

 

 

 

 

 

 
 

ϕ = 

The constant ϕ is the positive solution 

of the following quadratic equation : 

The constant ϕ can be written in terms  

of itself : 

8.5.  The constant ϕ (Φ) is a mathematical constant which appears everywhere in nature        

The following most simple periodic continued fraction describes  ϕ :  

periodic continued fraction of ϕ  

… 

The asymptotic ratio of successive Fibonacci numbers  leads to the Golden Ratio constant ϕ  ( or Φ )  

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   

The Fibonacci numbers defined by ϕ :  

ϕ
  

 

 

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


 

 

 

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

 

 

 

 

 

 

 

 

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

 Crystalline phases with the cubic symmetry close to the icosahedral one cause Fibonacci Crystals in Al-Mn/-Si  alloys : 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

FIG. 1.  
Fibonacci spiral patterns 

in the sinister form 
grown on Ag-core/SiO2 
shell microstructures:  

(a) 3x5, (b) 5x8, (c) 8x13   
and (d) 13x21.  
Each individual pattern 
is presented in triad, one 

original and two with 
plotted ounterclockwise 
and clockwise spirals to 
guide the eyes. 

 
 

  

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.  

Aperiodic tilings were discovered by mathematicians in the early 1960s, and, some twenty years later, they were found to 
apply to the study of natural quasicrystals. The discovery of these aperiodic forms in nature has produced a paradigm shift 
in the fields of crystallography. Roughly, an ordering is 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 – 1 linearly 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.  
 

Atomic model of a Al-Pd-Mn 
Quasicrystal 

Ho-Mg-Zn Quasicrystal with a 
dodecahedral shape 

https://hal.archives-ouvertes.fr/jpa-00212565/document
https://hal.archives-ouvertes.fr/jpa-00212565/document
https://en.wikipedia.org/wiki/Quasiperiodicity
https://en.wikipedia.org/wiki/Crystal
https://en.wikipedia.org/wiki/Quasicrystal
https://en.wikipedia.org/wiki/Structure
https://en.wikipedia.org/wiki/Order_and_disorder_(physics)
https://en.wikipedia.org/wiki/Bravais_lattice
https://en.wikipedia.org/wiki/Translational_symmetry
https://en.wikipedia.org/wiki/Crystallographic_restriction_theorem
https://en.wikipedia.org/wiki/Rotational_symmetries
https://en.wikipedia.org/wiki/Rotational_symmetries
https://en.wikipedia.org/wiki/Bragg_diffraction
https://en.wikipedia.org/wiki/Symmetry
https://en.wikipedia.org/wiki/Aperiodic_tiling
https://en.wikipedia.org/wiki/Paradigm_shift
https://en.wikipedia.org/wiki/Crystallography
https://en.wikipedia.org/wiki/Translational_symmetry
https://en.wikipedia.org/wiki/Linear_independence
https://en.wikipedia.org/wiki/Long-range_order


Study 3 :   252736598_Fibonacci_order_in_the_period-doubling_cascade_to_chaos 

    The Fibonacci number sequence (ϕ) appears in the Feigenbaum scaling of the period-doublin cascade to chaos. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

   The pendulum (P1) orbit with the winding number W= g2=0.3820 ( g= ϕ -1 ) can resist longest to the chaos 

 

 
  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

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

 

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 ϕ1 of Pend. 1 (P1) 
  

y-axis = angular momentum P1  

 

P1  

(P1) (P2) 

P2 

 

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


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

If  W = g, G(ϕ)  or  g2 ( golden ratio numbers, see above ),  and p, q ( 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= g2=0.3820 ( g = ϕ -1 ) can resist longest to the chaos ! 
          

    This behaviour indicates that ϕ somehow must be connected to gravitation ! ( H.K. Hahn ) 
 

 

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.   

 

 

Figure 7 shows details from 
Images of Figure 5   

 

 

 

 

 

Study 5 :       Ratios of orbital periods clearly show a preference for Fibonacci-Number ratios     Another indication for  

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

 

Ratios of orbital periods in exoplanetary systems : 
Fibonacci Number ratios : 
1/2 (135 cases),  2/3 (66 cases),  3/5 (~35 cases),     
3/8  (~40 cases),   5/8  (~35 cases),   3/8  (~35 cases), 
Lucas Number ratios : 
1/3 (~45 cases),   3/7 (84 cases)  ,  4/7 (~60 cases)  

a link between the constant ϕ and gravitation ! 

 

https://arxiv.org/pdf/1803.02828


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

 

Title :  “Changes in phyllotactic pattern structure ( Fibonacci Sequences ) in Pinus mugo due to changes in altitude “ 
 

from the book „Symmetry in Plants“ by Roger V. Jean and Denis Barabe, Universities of Quebec and Montreal, Canada  

( Part I. – Chapter 9 , pages 213 – 229 ) 
 

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 Ria mountain, and test specimens were collected 

from the following altitudes : 1900, 2200 and 2500 m. Test specimens were also collected from 

the city of Sofia ( at 550 m ) where Pinus mugo is grown as decorative plant.  

The research was carried out over a period of 12 years (  except of altitude 550m where research 

was carried out only around 6 years ).   The initation of leaf primordia in the 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.   
 

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.   
 
 

  

 

F1 

F3 

F2 

F4 

F1 

F3 

F2 

F4 

 

 

Table 1 :   Data on the frequency and relative frequency of the different phyllotactic patterns for Pinus mugo twigs at different altitudes. 
                   Specimen formed during the period 1982-1994 have been tested for all  sites except for the one at 550 m where the period  
                   covers the years 1989 – 1993.  

Fig :   Pinus mugo  

 

Note :  The number of 
Fibonacci-Sequences   i s  
increasing with a ltitude !  

 

https://en.wikipedia.org/wiki/Meristem


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

There are clear spatial interdependencies noticable between the different Fibonacci -Sequences, which are connected by 

the golden ratio ϕ .   There is a complex network visible between the numbers of all Sequences.  This  table of Fibonacci-

Number Sequences 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 ϕ for the further progressing Fibonacci-Number Sequences towards infinity            

( downwards in the table ). 
 

„Main Bow-Structures“ are also  

linked by the „golden ratio“ ϕ ! 
   

lim              =  ϕ 

FIBONACCI – Number Sequences No. 1 to 14   ( F1 - F14 )        see extended table in the Appendix !  

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

 

13  

8  

5  

3  



 

  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-lines in the table), is approaching the golden ratio for the number sequences progressing 
towards infinity. 
    

For the examples we look at the Fibonacci Sequences F1, F2 and F3    (  F2 is the Lucas-Sequence,  F3 = F1 x 2  ) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 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 !  
- This is not the case for all other Fibonacci-Sequences where certain prime factors are missing !  ( see Appendix ) 
- And all prime factors appear periodic in defined “number-distances“ in the sequence ( see left side of table ) 

- This is the case for all Fibonacci-Sequences !    (  These mentioned properties must be analysed in more detail ! ) 
- And all prime factors appear periodic in defined “number-distances“ in the sequence ( see left side of table ) 

 

F1 

18 - 13 

18 

13 

21 

29 

21 

34 

42 

34 

47 

26 

21 

29 

F2 F1 F2 F3 

21 - 18 
=   

5 

3 
=   1,666  

34 - 29 
=   

5 
=   1,6  

29 - 21 8 42 - 34 

47 - 42 
=   

8 

5 
=   1,6  

26 - 21 5 

29 - 26 3 
1,666  =   =   

 
 ϕ ϕ 

Note :  The di fferences  

correspond to numbers   
of the  F1– main sequence 

Note :  The di fferences  

correspond to numbers   
of the  F1– main sequence 

A general rule is visible which connects numbers of different Fibonacci-Sequences by the golden ratio ϕ 



8.9.   The square root spiral may represent ( partly ) a two-dimensional projection of the universal theory 

 

 

 

 

 

 

 

 

 

 

 

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 the constant Pi (π), 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.  It is not the opposite 

way, that the square root of 2 is developing out of π !   ( By the way a perfect circle does’t exist. This is just an illusion ! )  

Pi ( π ) is developing out of square root of 2 !     Therefore square root of 2 must be considered as a more fundamental  

constant than π !     Note that in the square root spiral all other irrational numbers develop out of this base triangle !  

The importance (simplicity) of square root of 2 is also indicated by a comparison of the Continued fraction of square 

root of 2  and  π   :     see also weblink to :  „Periodic Continued Fraction“  ,  from :  mathworld.wolfram. com   

 

 

 

 

 

and by Viete's formula from 1593 :  

 

 

 

 

 

However the most important mathematical constant is Phi (ϕ) 

This is already indicated by the continued fraction of ϕ : 

 

Note :   ϕ  Is the most irrational number and therefore  
                      logically the most important constant ! 

 

 

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

 

π 

It is also possible to derive from Viète's formula a related formula for π  
that still involves nested square roots of two, but uses only one multiplication : 
 

 
 

 

 

 

 

ϕ 
 

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 Distribution of Prime Numbers on the Square Root Spiral  
http://front.math.ucdavis.edu/0801.1441   
PDF :  http://arxiv.org/pdf/0801.1441 
 

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


8.10.   The constant Pi (π) can also be expressed only by using the constant ϕ and 1  ! 

 

Again to Viete's formula from 1593 :  

 

 

 

 

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

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

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

 

 

 

It becomes clear that the irrationality of Pi (π) is also only based on the constant ϕ and 1, in the same way as the 

irrationality of all irrational square roots, is only based on constant ϕ & 1  !   Numbers don’t exist !   Only ϕ & 1  exist !    

Constant Pi (π) can now be expressed in this way, by only using constant ϕ and 1 : 

 

 

 

 

It becomes clear that the irrationality of Pi (π) is also only based on the constant ϕ and 1, in the same way as the 

irrationality of all irrational square roots, is only based on constant ϕ & 1  !    

Numbers don’t seem to exist !  Natural Numbers, their square roots and irrational transcendental constants like Pi (π) 

can be expressed by only using constant ϕ and 1  !! 

This is an interesting discovery because it allows to describe most ( maybe all ) geometrical objects only with ϕ & 1 ! 
 
The result of this discovery may lead to a new base of number theory.  Not numbers like 1, 2, 3,….. and constants like 

Pi (π) etc.  are the base of number theory !  Only the constant ϕ 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 ϕ and the base unit 1 must be considered as the fundamental „space structure constants“ of the real 

physical world !    With constant ϕ and 1 all geometrical objects including the Platonic Solids can be expressed ! 

There probably isn’t something like a base unit if we consider a „wave model“ as the base of physics and if we see the 

universe as one oscillating unit. In the universe everyting is connected with everything.  see : Quantum Entanglement 

 

  2   =    
ϕ

4  +   1

          
ϕ

2  

 

         

-  1                2   =                            ( 5 )   and       2   =                    ( 6 )        
ϕ

4  -   ϕ
2
  +   1      

ϕ
2  

 
         

ϕ
4  -   ϕ

2
  +   1      

ϕ
2  

 

         

  It is also possible to derive from Viète's formula a related formula for π  
that still involves nested square roots of two, but uses only one multiplication : 
 

 
 

 

 

 

 

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


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

 
Webside of the Event Horizon Telescope Organization 
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 : 
 
 

 
 

 

Movie about the EHT-Project (in german language)  

  Image Calculation process_live in action in the movie at around 39:40 to 41:00 minutes in the movie.     

See weblink :  Black Hole Hunters   If this doesn’t work anymore , then alternatively you can also find the movie on  

YouTube.com :      Title  „Black Hole Hunters“  :   https://www.youtube.com/watch?v=o_F3KVAPMpo 
 

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

        Jean-Pierre Luminet, Jeffrey R. Weeks, Alain Riazuelo, Roland Lehoucq & Jean-Philippe Uzan 

Weblink 1 :   http://ceadserv1.nku.edu/longa//classes/2004fall/mat115/days/luminet-nat.pdf 

Weblink 2 :   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       Weblink to 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 

 

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/ 
see also :  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 : 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 

 

 

Paper I:  The Shadow of the Supermassive Black Hole 
Paper II:  Array and Instrumentation 
Paper III: Data processing and Calibration 
Paper IV: Imaging the Central Supermassive Black Hole 
Paper V:  Physical Origin of the Asymmetric Ring 
Paper VI: The Shadow and Mass of the Central Black Hole 
 
 

https://eventhorizontelescope.org/
https://en.wikipedia.org/wiki/Event_Horizon_Telescope
https://www.welt.de/mediathek/dokumentation/technik-und-wissen/sendung192427725/Black-Hole-Hunters-Jaeger-des-Schwarzen-Lochs.html?wtrid=onsite.onsitesearch
https://www.youtube.com/watch?v=o_F3KVAPMpo
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
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
file:///C:/000_Prime%20Number%20Spiral/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
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


 

other  References :     Regarding a universal physical theory supporting a Poincare Dodecahedral Space universe 
 
 

 

PHASE SPACES IN SPECIAL RELATIVITY :     TOWARDS ELIMINATING GRAVITATIONAL SINGULARITIES  
   

from  PETER DANENHOWER     see weblink :   https://arxiv.org/pdf/0706.2043.pdf 

 
 

A Unified Field Theory   :    https://en.wikipedia.org/wiki/Unified_field_theory 

Number Theory as the Ultimate Physical Theory    

by  I. V. Volovich / Steklov Mathematical Institute  -  Study : http://cdsweb.cern.ch/record/179558/files/198708102.pdf 
 

Space-Time-Matter – by Gerald E. Marsh  :    https://arxiv.org/ftp/arxiv/papers/1304/1304.7766.pdf 
 

Letters of Albert Einstein, including his letter to natural constants from 13th October 1945 in german language : 
http://docplayer.org/69639849-Ilse-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 
 

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

Looking_for_Those_Natural_Numbers_Dimensionless_Constants_&_the_Idea_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 
 

About the logic of the prime number distribution  -  by harry K. Hahn   :  https://arxiv.org/abs/0801.4049     

The golden ratio Phi (ϕ) in Platonic Solids :  http://www.sacred-geometry.es/?q=en/content/phi-sacred-solids 

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 -  by Peter H. Richter & Hans-Joachim-Scholz 
http://www.itp.uni-bremen.de/prichter/download/DoppelpendelIWF.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 Vladimir Pletser -  weblink :    https://arxiv.org/pdf/1803.02828 

Changes in phyllotactic pattern structure ( Fibonacci Sequences ) in Pinus mugo due to changes in al titude 

Longterm botanical research study by Dr. Iliya Iv. Vakarelov,  University of Forestry, Bulgaria ( 1982-1994 ) 
 

From the book „Symmetry in Plants“ by Roger V. Jean and Denis Barabe, Universities of Quebec and Montreal, Canada 

( Part I. – Chapter 9 , pages 213 – 229 ) – 1998 by World Scientific Publishing ,  ISBN : 981-02-2621-7  

 

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 
 

https://arxiv.org/pdf/0706.2043.pdf
https://en.wikipedia.org/wiki/Unified_field_theory
http://cdsweb.cern.ch/record/179558/files/198708102.pdf
http://cdsweb.cern.ch/record/179558/files/198708102.pdf
https://arxiv.org/ftp/arxiv/papers/1304/1304.7766.pdf
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://www.rxiv.org/pdf/1205.0050v1.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://deref-web-02.de/mail/client/AOJBkZhnajU/dereferrer/?redirectUrl=https%3A%2F%2Farxiv.org%2Fpdf%2F1809.05355.pdf
https://arxiv.org/abs/0801.4049
http://www.sacred-geometry.es/?q=en/content/phi-sacred-solids
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
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 images : 

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 

 

 

 

 

 

 

 

 

 

 

 

The image below is just the inverted color image of the above shown image : 



 

 

 

  

 

 

 

 

 

 

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

 

 

 

 

 

 

 

Now we use the following right triangle :  

 

 

 

 

 

Now we insert equation ( 3 )  in equation ( 2 )  :  

 

 

 

 

Now we use the following right triangle :  

 

 

 

 

 

     4ϕ
2  -  8   =   2         -  2     ;     we square both sides and transform  

  ϕ
2  -  2    =                                  ;     we equate the two algebraic terms which represent the same constant ! 

5  2        -  2  

2  

(        )2
   =  (        )2

  +   1
2
       ;    application of the Pythagorean theorem 

5  

5 

                                      +  3        ;     ( 1 )    we solve for ϕ
2  5 

2 
ϕ

2   = 

                            =   2ϕ
2  -  3       ;     ( 2 )     we solve for 

              +  3        ;     we solve for ϕ
2  

5  

5  

6  

6   =  (2ϕ
2 - 3)2

  +   1         ;    we replace         by equation ( 2 ) and transform  5  

  3   =    
ϕ

4  +   1

          
ϕ

2  

 

         

( 3 )         3   =            ( 4 )       ;  square root 3 expressed by ϕ and 1 
ϕ

4  +   1

          
ϕ

2  

 

         

(        )2
   =  (        )2

  +   1
2
       ;    application of the Pythagorean theorem & inserting equation ( 3 ) 2  3  

  2   =    
ϕ

4  +   1

          
ϕ

2  

 

         

-  1                2   =                            ( 5 )   and       2   =                    ( 6 )        
ϕ

4  -   ϕ
2
  +   1      

ϕ
2  

 

         

ϕ
4  -   ϕ

2
  +   1      

ϕ
2  

 

         

                      5    =   2ϕ
2  -            5    =               ;     ( 7 )  ;  square root 5 expressed by ϕ and 1 
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ϕ

2  

 

         

ϕ
4  -   1          

ϕ
2  

 

         

(        )2
   =  (        )2

  +   1
2
       ;    application of the Pythagorean theorem & inserting equation ( 7 ) 5  6  

  6   =    
ϕ

4  -   1           

ϕ
2  

 

         

      +   1             6   =                            ( 8 )   and       6   =                    ( 9 )        
ϕ

8  -   ϕ
4
  +   1      

ϕ
4  

 

         

ϕ
8  -   ϕ

4
  +   1      

ϕ
4  

 

         

 (         ) 
2  

Appendix 2  :   With the algebraic term of constant u we can calculate all square roots of all natural numbers 

expressed only by  constant ϕ and 1 : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



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

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

From the above shown formulas ( equations ) 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 ) 

 

 

 

 

 

  

(        )2
   =  (        )2

  +   1
2
       ;    application of the Pythagorean theorem & inserting equation ( 8 ) 6

6 

7  

ϕ
8  +   1

          
ϕ

4  

 

         

     7   =           ( 10 )                  7  =        ( 11 )     
ϕ

8  +   1

          
ϕ

4  

 

         

      8   =                           ( 12 )   and       8   =                         ( 13 )        
ϕ

8  +   ϕ
4
  +   1      

ϕ
4  

 

         

ϕ
8  +   ϕ

4
  +   1      

ϕ
4  

 

         

      10   =               ( 14 )   and       10   =                           ( 15 )        
ϕ

8  +   3ϕ
4
  +   1      

ϕ
4  

 
         

ϕ
8  +   3ϕ

4
  +   1      

ϕ
4  

 

         

      11   =               ( 16 )   and       11   =                           ( 17 )        
ϕ

8  +   4ϕ
4
  +   1      

ϕ
4  

 
         

ϕ
8  +   4ϕ

4
  +   1      

ϕ
4  

 

         

      12   =               ( 18 )   and       12   =                           ( 19 )        
ϕ

8  +   5ϕ
4
  +   1      

ϕ
4  

 

         

ϕ
8  +   5ϕ

4
  +   1      

ϕ
4  

 

         

    ( 10 + n )   =                         ( 20 )  and        ( 10 + n )  =                              ( 30 )        
ϕ

8  +   (3+n)ϕ
4
  +   1      

ϕ
4  

 

         

ϕ
8  +   (3+n)ϕ

4
  +   1      

ϕ
4  

 

         

For n     

   

 

With this formulas we can express all natural numbers and their square roots only with ϕ and 1 !  This is an interesting 

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

 



 

 

 

 

 

 

 

 

 

 

 

Appendix 3  :   Additional information to the described study 6 in the main document ( carried out by myself ) 
 Extended version of the Fibonacci-Number Sequence Table up to sequence F20  : 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abstract of  my study  :  “An infinite Fibonacci-Number Sequence Table”    -   by Harry K. Hahn 
 
 

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 three 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. Temperature ( in a wider sense ) must be the main factor which defines which Fibonnacci -
Patterns appear in which frequency.    The developed ( natural ) Fibonacci-Sequence-Table shows interesting spatial 
dependencies between the numbers of different Fibonacci-Sequences, which are connected to each other, defined by the 
golden ratio.  Interesting periodic recurrences of the prime factors of factorized Fibbonacci-Numbers of the same sequence 
were found ( see Appendix ). 
With the help of another study with title: Phase spaces in Special Relativity : Towards eliminating gravitational singularities   -  
a way was found to express (calculate) all natural numbers and their square roots only by using the constant Phi ( ϕ) and 
number 1.  An algebraic term found by Mr Peter Danenhower in this study made this possibe.  
With the formulas which I have found it‘s possible to express all natural numbers and their square roots only with ϕ & 1 !  
This is an interesting discovery because it also allows to describe most ( maybe all  ) geometrical objects only with ϕ & 1.    
 

 



 

 

 

 

 

 

 

 

Appendix 3  :   Additional information to the described study 6 in the main document 
 To the periodicity of the prime factors of the Fibonacci-Numbers of selected Sequences 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 


