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Abstract 

We derive the word average value of interaction coupling constant ������ from the observed 

maximum galactic rotation velocity ��	� = ����

  by the simple relation ������ = ����

�� ∙ �� =
0.117005223, where �� = √�

�  is the velocity, at which the difference between galactic 

rotation velocity and Thomas precession is equal, and α is Sommerfeld’s constant. The result 
is in excellent agreement with the value of �� = 0.1170 ± 0.0019, recently measured and 
verified via QCE analysis by CERN researchers. One can formulate a reciprocity relation, 

connecting �� with the circle constant:  ∙ �� ≈ �
"∙��. It  is the merit of Preston Guynn to 

derive the Milky Way maximum value of the galactic rotation velocity �	, pointing to its 

‘extremely important role in all physics’.  
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1. Introduction 

Recently, significant experimental as well as theoretical advances have been made in relation 
to coupling constants that determine the strength of forces exerted in a physical interaction. In 
relation to the strength of the forces one usually decides strong coupling constant αs, 
electromagnetic Sommerfeld constant α, weak coupling constant αw, and gravitational constant 
αg. In this contribution we relate the strong coupling constant αs(mz), responsible for nuclear 

stability and taken at the Z-bosom mass scale mz, to the galactic rotation velocity ��	� = ����

   

and to Sommefeld’s constant α [1], thereby using results of Guynn’s excellent structure of 
matter and space approach [2]. Our numerical result can be compared with αs recently 
measured and verivied by QCE analysis given by CERN researchers [3]. These results were 
compared to Mozafari’s extended coupling constant approach [4] and to the unification 
attempt given by Pellis [5] [6]. Last but not least, the intrinsically local IRT theory of 
Suleiman in its application to disk galaxies can deliver comparable results for the strong 
coupling constant [7]. We are dealing with very simple mathematical relationships as already 



 

2 

 

given in a recent publications [8] [9]. As a summary, it can be seen that we are on the rigth 
route towards a unification of physical science without the nonsence of complex physical 
theories like QED [7]. The simplicity in the scaling of interacting rotating entities from 
particles to galaxies shows the beauty of our cosmos. The given approach should be applied 
also to the gravitational coupling constant, thereby continuing the work of Pellis [5] [6] 
respectively Maruani [10]. 
This contribution pursues and upgrades a recently given one [8] and prearranges an upcoming 
contribution incorporating discoveries of the past. 
 

2. Galactic Route to the Strong Coupling Constant 
 

In the following we apply the new structure of matter and space approach of Preston Guynn 
[2], based on the seminal idea to consider the action of Thomas precession [11] in difference 
to the rotation velocity � = #/% of moving bodies (entities) from particle scale to galactic 
one. His result for the difference velocity �& is given by the equation 
 

                                                  �& = � '2 − �
)�*�+, = ��2 − -�                                           (1) 

 
where - is the Lorentz factor. Figure 1 depicts the difference velocity curve with its 

maximum ßm and the fundamental velocity 	�� =	 √�� , where �& becomes zero. The maximum 

at �� = 0.6083087004577 has the value 
  

                                                  �0 = √31√22 − 13 = 0.450196459                                     (2) 

 
 

 
 

Figure 1. Difference velocity ßd versus rotation velocity ß after Guynn [2] 
The red arrow points to the value of the golden mean φ near ��. 
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For upcoming calculations we point to the vicinity of �� to the golden mean 6 = √7*�
� =

0.6180339887. 
The maximum galactic rotation velocity �	 of spiral galaxies like the Milky Way star system 

was given by Guynn in terms of the Lorentz transform, taken over the electron cyclotron 
rotation between �� and a slightly adapted ��9  (see Figure 1) [2]  
 

                                      �	 = �
" '1 − �

�):;<, ≈ −0.000739437964740                                 (3) 

 

where                             =>
 = ? �
)�*�+

�+@
�� A� = 0.11059667926806                                    (4) 

  
For sake of upcoming use we share the interesting integration of  �& between zero and �� 
giving exactly 

                                                      ? ��2 − �
)�*�+

��
� �A� = �

B                                                    (5) 

 
Now we use Sommerfeld’s constant α as well as ßm, �� and �	 to develop simple relations 

between coupling constants like the world average value of the strong interaction coupling 
constant ������. A first relation is 
 

                                                ������ ≈ �C+
√� =	

�C+
��� = 0.117055                                            (6) 

 
One can formulate another numerical relation for the strong coupling constant ������  
 

                                            ������ ≈ �
√�"+ =

�
"+∙�� = 0.1169956                                         (7) 

 
Using this result, the galactic velocity �	 can be rewritten into [3] 

 

                                    ��	� ≈ √�
� ∙ � ∙ �� = �� ∙ � ∙ �� = 0.000739403                                (8) 

or vice versa 

                                            ������ = ����
�� ∙ �� = 0.117005223                                            (9) 

 
This may serve as a determination equation for the strong coupling constant at the Z-boson 
mass scale, because the Milky Way maximum galactic rotation velocity is obviously accurate 
to eight decimal places [2]. This value for ������ was precisely confirmed by measurement 
besides QCD analysis at CERN [3]:  
 
                                                     ������ = 0.1170 ± 0.0019                                            (10) 
 
with uncertainties   ±0.0014�DEF� ± 0.0007��GAHI� ± 0.0008�J%KIH� ± 0.0001�LKMK��.  
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As in the case of Sommerfeld’s constant [1] [8], one can formulate a reciprocity relation by 
connecting �� with π. Both reciprocity relations may be compared in the following [9] 
 

                                                                ∙ ��	� ≈ �
"∙�NO                                                        (11) 

 

                                                                  ∙ �� ≈ �
"∙��                                                           (12) 

 
3. Alternative Approaches for ������ 

 
Mozafari recently published an interesting conjecture about the existence of fifth and 
subsequent forces beyond the known four ones (strong, electromagnetic, weak, and 
gravitational) [4]. His approach for the strong coupling constant �� leads to the relation 

 

                                                ������ = √"
��∙)PQ���� = 0.1168065                                       (13) 

 
Turning to results of the IRT theory and matter – dark matter coupling in disk galaxies [7], 
one can give a further relation for ��   
 

                                           �� ≈ �
7 	 ∙ R<RS =

�
7 TUV

���
UV��� − 1W = 0.1169925                                   (14) 

 
where rc is the core radius of the galaxy, representing the distance from the galaxy center to 
the core where matter density is one half of the central matter density, and rs is the half-
velocity radius. 
A golden mean based geometrical suggestion for the value of �� used a simple reciprocity 
relation already applied in [12]. One can split this relation delivering a term that represents the 

inverse circumsphere radius 
�

R<XY< =
�

)�Z[ of a regular icosahedron of unit edge length 

 

                                             
�

7	\+
]	*	]+

= �
7\[

� ∙ �
)�Z[ = 0.116900                                           (15) 

 
Importantly, the structure of the electron was recently described as an icosahedral Moebius 
ball [13].  

4. Gravitational Invariant �	 

The hierarchy of coupling constants could be continued with the given ��	� approach. 

However, first the previous work of Pellis [5] [6] and that of Maruani [10] should be quoted 
here. For �	 we have the known relation 

                                                                   �	 = ^∙0;+
_̀∙
                                                              (16) 
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where G is the gravitational constant, me the electron mass, ℎb the reduced Planck constant, 
and c the speed of light. Some years ago, Pellis contributed an elaborated unification of 
coupling constants and dimensionless physical constants [5] [6]. In this work he linked, for 
instance, Sommerfeld’s constant � with the Planck length IcP and the electron radius re to the 
relation 

                                                                �	 =	 �� Pde
R; ��                                                          (17) 

Maruani has derived an impressive reciprocity relation between gravitational force Fg, 
electromagnetic force Fe, and Planck force FP [10] 

                                                          f = K	 = �
�
g;
gd = � g�

g;                                                   (18) 

The reader may study the original work of Pellis respectively Maruani to learn more about 
details of their work.  
 

5. Reciprocity Relation between Cosmic Mass Constituents 
 
Whereas we have completed the coupling constant formulas with reciprocity relations (11) 
respectively (18), there are further such relations, with which the present author has described, 
for instance, the fifth power of the golden mean based mass respectively energy constituents 
of the cosmos [14] [15] [16]. Such quantum gravity formulas were obtained by a probabilistic 
quantum entanglement calculation [17] [18].  
Recasting the matter amount Hh respectively the dark matter amount  Hih  giving  
 

                 Hh = �
�� 567 = 0.04508,                      Hih = �

�� �567�*� = 0.22180               (19)                                        

 
a reciprocity relation was confirmed between eM and eDM  indicating a persuasive result for 
the pure dark energy Hci	 [3] 
 

                               Hci	 = 1 − �
�� 	�567 + �567�*�� = 0.73311	�73.31%�                        (20) 

 
In an upcoming contribution we will link all these results to a common picture [19]. In this 
way, the unification of physics is steadily progessing, because the basis of our world is 
simpler than expected. 
 

6. Conclusion 
 

If we want to follow the path of a unification of physics, then a holistic approach always 
provides examples for the conjecture that things are simpler than assumed. The present work 
describes simple reciprocity relationships of coupling constants determining the strength of 
forces exerted in physical interactions. Such relationships exist for Sommerfeld’s constant �, 
the strong coupling constant ������, and also for the gravitational coupling constant �	. The 

present work based on the new structure of matter and space approach of Guynn. It underlines 
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the importance of his galactic difference rotation velocity �	 indicating ones more its impact 

on modern physics. 
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