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Preface

Theoretical  physics  has  'blank  spots'  because  there  are  simple
questions without physical answers.
The question of whether the planetary system is structured or built
randomly cannot be answered. The question of whether it is possible
to  unite  the  four  basic  forces  of  physics  and  if  how,  that  is,  the
connection  between quantum physics  and  general  relativity  is  not
available is also open. Also, the principle of correspondence between
quantum theory and mechanics can only be satisfied in one direction
by setting limits. There is also no approach to the dark energy found
by astronomy. Does Feynman’s question about the meaning of the
fine structure constants still apply? ...

The new theory derived and presented in this work is intended to
change that.
The  aim  of  the  theory  is  to  bridge  the  gap  between  Newtonian
mechanics  and  general  relativity  on  the  one  hand  and  quantum
physics on the other. It can be expected that this theory will either
answer  many  unresolved  questions  in  physics,  astrophysics  and
astronomy either in the first place or anew. With answers it should
gain legitimacy and enrich theoretical physics.
Therefore, as a physical novelty, their solutions to orbital parameters
(apsidal data and eccentricities) of planets and their moons, which
cannot be found with Kepler laws in Newtonian mechanics and also
not with general relativity theory, are examined in detail as a physical
novelty. Furthermore, the effects of the theory should be discussed
taking  into  account  basic  physical  requirements  (correspondence
principle,  adaptation  to  the  special  relativity  theory,  conservation
laws)  and  it  is  required  that  it  does  not  contradict  any  of  the
established  theories  of  the  natural  sciences,  but  rather  creates
connections and builds bridges where there are currently gaps.

2



The  requirement  that  the  new theory  must  be  compatible  with  other
theories of physics gives rise to new conclusions that affect, solve all the
questions and problems identified at the beginning or point out ways to
proceed further.

The considerations on the fine structure constants are supplementary.

July 2021   
                                                                                      Uwe J. M. Reichelt
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PART I Introduction

For an overview, the procedure for deriving the system of equations
of macroquantum theory,  its solution approaches and the resulting
consequences are outlined in this introduction.

The  system  of  equations  is  mathematically  derived  from  purely
geometric and physical aspects of classical mechanics, independently
of other theories. Only the fact that orbits of celestial bodies ideally
follow the laws of Newtonian mechanics and Hamiltonian principles
and resemble conic sections is used in polar coordinates.
The result is two equations with the peculiarity that instead of the
reduced quantum of action, the amount of the usual orbital angular
momentum  is  used,  but  these  equations  otherwise  completely
resemble the system of quantum physics (Schroedinger).
The correspondence principle requires that all further conditions of
quantum  physics  (energy  and  momentum  relationship,  probability
statements,  etc.)  must  then  also  apply  to  this  derived  system  of
equations.
So for every constant value of the orbital angular momentum there is
also a complete system of solving the values, but this has no practical
significance for any variable orbital angular momentum.
A plane wave as a solution approach initially only leads to special
solutions, two diametrical points, which, however, are sufficient to
describe conic sections. Only with the help of the general theory of
relativity can it be understood that plane waves represent a complete
solution, because there it is shown that the gravitational potential is
not  in  the  Hamilton  operator  but  in  the  metrics  of  4-dimensional
space  and  is  therefore  actually  a  'force-free'  when  orbiting
astronomical objects 'There is a case.
The squares of the wave solution represent probability densities and
explain the problem of planetary distances (including moon distances
and distances of any objects from their central masses) as well as
apse data and eccentricities.
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If  macroquantum theory meets the requirements of  astronomy and
thus  legitimizes  itself  as  a  usable  theory,  then  it  makes  sense  to
examine all further possibilities that follow from it. The adaptation to
the  special  theory  of  relativity  takes  place  according  to  the
mathematical procedure used by Paul Dirac.
The negative energy that occurs in this process cannot, however, be
interpreted as antimatter as in quantum physics and is equated with
its  repulsive  property  according  to  Newton's  law  of  gravity  to
baryonic  matter  because  of  the  'dark  energy',  which  leads  to
consequences  in  cosmology.  Because  if  the  law  of  energy
conservation  is  viewed  as  fundamentally  valid,  this  leads  to  the
assumption  that  the  Big  Bang  cannot  have  been  the  first.  The
conclusion is that it is the result of a disturbance of the vacuum state
by the gravitationally compressing part of (negative) dark energy that
existed  before  the  Big  Bang,  releasing  baryonic  matter  (including
dark matter) as well as the same amount new dark energy.
Furthermore,  the  correspondence  principle  leads  to  an  exact
mathematical  relationship  between the  reduced  quantum of  action
and orbital  angular  momentum and shows that  the orbital  angular
momentum as the smallest value corresponds to a reduced quantum
of action, but can only change by twice its value. This corresponds to
the spin value of the graviton postulated by the general theory of
relativity and allows the orbital angular momentum to be expressed
mathematically in terms of quanta and thus, for example, to introduce
the quantum in Schwarzschild metrics and, in this case, to discuss the
interrelationships of quantum gravity. One statement is that arbitrary
mass  concentrations  cannot  be  singularities  and  that  the  smallest
masses that can orbit one another by gravity are related to the Planck
units.
In addition, a consideration of the fine structure constants is made. It
is shown as the ratio between the Coulomb force of two elementary
charges  and  a  maximum  possible  elementary  force,  which
corresponds to the force between two Planck charges or two Planck
masses, and justifies that the
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Periodic  table  of  chemical  elements can  have a  maximum of  136
elements.

The validity of the macroquantum theory allows the statement that all
astronomical  objects  formed  from  dust  clouds  also  form  satellite
systems, provided that sufficient material is available and no major
disturbances  occur.  It  is  therefore  to  be  expected  that  planetary
systems around stars in the universe are the norm and, as the studies
show, elliptical orbits that cross circular orbits are not isolated cases,
but  are  relatively frequent.  If  crossing orbits  have the same mean
distance to the central object, capture scenarios are easy to explain, as
can be reasonably assumed based on the example of the Earth's moon
and  Pluto's  moon  Charon.  Furthermore,  the  question  is  answered
physically whether Pluto should be viewed as a planet or, as recently,
as a dwarf planet. Collisions, which explain the noticeably different
axis position of Uranus, are also possible. It can also be shown that
such events lead to disturbances in the system, especially when the
Earth's moon is captured, systematic disturbances in the neighboring
planets  can  be  demonstrated.  A  clear  structure  of  the  planetary
arrangement in the solar system results from the application of the
theory in relation to astronomical data. The theoretical solutions can
also be well confirmed in investigations of the Jupiter moon data and
ultimately  the  results  of  all  planetary  moon  data  lead  to  an
empirically  determined relationship to  the  respective central  mass,
which obviously also has something to do with the radial beginnings
of ring systems and is linked to the former connection.

9



PART  II  Mathematical  considerations  and
results on vestibule data of celestial bodies

0.  Preliminary  considerations  and  derivation  of  the
equations for Chapter 1

The considerations (from 1981) are based on the assumption that a
central  force  field  (gravitation)  ideally  leads  to  exact  conic
trajectories and, because the consideration is limited to the case of a
plane, is limited to polar coordinates.
The path representation has the general form:

r =  r0  mit  als Exzentrizität und r0 als kleinstem Radius 


 
1

1


  

cos   
               (1)

For constant eccentricity (or constant value r0) this results in a family
of trajectories with the properties that each individual trajectory has
constant values  for angular momentum and energy and the gradient
of this family is proportional to the trajectory momentum, but rotated
by 90 degrees in the direction. The momentum on each path results
from  a  radial  and  a  perpendicular  part  that  depends  only  on  the
angle:

p e er=  m r  +  r 





 
 

             (2)
With the time derivative of  (1) 

 
   

r  =  r
  sin

 cos
  =  r

 sin

 cos
 0




 


 




1

1 12

  

 


 
 



(3)

(2) passes into

10



p e e =  mr   sin
1+  cos

r  
 





















            (4)
and results with the angular momentum
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On  the  other  hand,  the  gradient  applied  to  (1)  yields  in  polar
coordinates
d
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where opposite (6) the direction vectors are exchanged except for the
sign.

Note: If the operator is applied to equation (1), it yields 4 possible
gradients,  because  a  gradient  points  in  the  direction  of  variable
values,  but  equation (1)  represents  both  the  locations  of  constant
angular momentum and constant energy and the angular momentum
in  the  radial  direction  increases,  but  the  energy  decreases.  In
addition, no statement is made about eccentricity, but this can also
be negative with the same amount and then describes a congruently
reduced  ellipse  rotated  by  180  degrees,  the  apoapsis  of  which
corresponds to the periapsis of the ellipse with positive eccentricity.

If you square both equations it doesn't matter and you get
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From the  identity  of  the momentum square  with  the product of  a
complex momentum with its conjugate complex it follows that the
momentum can be viewed as a complex operator and can therefore
also be applied to complex functions.
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Note: The complex functions represent a family of scalar functions
that run parallel to the gradient lines and each mark locations with
the same pulse phase and thus define the pulse as a wave.

In the following only the first part of (10) is used, since derivatives of
the conjugate complexes are analogous.
 
The time derivative of the impulse is identical to the acting force and
this is equal to the gradient of its potential.

p
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Since the force only acts radially in the central field, equation (11)
changes under special conditions into:
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Equation  (11)  corresponds  to  Newton's  formulation  for  potential
forces, (12) is identical to the second Hamiltonian equation and if the
Hamilton operator is independent of time, it is identical to the energy.

The Hamilton equation reads for all components "k":

p  =  -  
dH

dq
k

k



According to equation (10) results
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and it follows in comparison
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and after rearranging the relationships of the second equal sign (1st +
4th and 2nd + 3rd):
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and in reverse of the product rule
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This relationship is valid if the expression in brackets is arbitrarily
constant. If it is set equal to "zero", it arises
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Equations  (17),  like  relationships  (10),  are  identical  to  the
Schroedinger  equation  of  older  quantum  physics  except  for  the
amount of angular momentum. If the energy is independent of time,
it is identical to the Hamilton operator and the same conditions apply
to the functions of the differential equations as in quantum physics.
For every constant angular momentum value, these are the complete
eigenvalue  solutions.  If  the  angular  momentum  were  an  analog
quantity, relations (17) would make little sense and a mathematically
correct transition to the Schroedinger equation would not be possible.
A seamless transition is only possible if he himself can exclusively
assume  discrete  values;  however,  the  corresponding  solutions,
analogous to quantum physics, do not play a role. Another approach
is chosen in Chapter 1.

1.  Mathematical  consideration  and  derivation  of  the
solution functions and their discussion for the planets of
the solar system

The starting point of the considerations are the wave equations 
0. (10) and 0. (17) and a solution approach (3) (vectors are marked in
bold).
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By applying equations (1) and (2) to approach (3), it is possible to
examine the conditions under which it fulfills (1) and (2) and still
describes a plane wave.
For equation (1) this means that the Hamilton operator “H” must be
independent  of  time,  as  well  as  the  position  and  momentum
coordinates “q” and “p”.
If "H" is independent of time, it corresponds to the energy (E).
Equation (1) follows directly from (3) if these conditions are met.

Equation (2) is applied to (3) after the solution approach (3) has been
transformed:
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Equation (4) is only compatible with (2) if the three gradient terms on
the right-hand side vanish. Gradients become zero vectors when they
are applied to constants or in places where extreme values prevail.
Overall it follows that equation (3) is the solution of (1) and (2),

1. when the energy is independent of time and constant.
2. In places where the momentum (and the momentum components)

take on an extreme value.
3. when time is irrelevant when describing geometric locations

If  one applies  this  to  a  system that  has  a  spherically  symmetrical
central force potential like the Newtonian gravitational field,  there
are only solutions (however, any number and arbitrarily distributed in
space) for any two related points in space that are on a line lying
through the center. If these are the apses of ellipses, the entire ellipse
is clearly described as the geometric location of all points that satisfy
equations  (1)  to  (3)  and  the  requirements  are  in  accordance  with
Kepler's laws.

16



That  this  is  also  generally  valid  can  only  be  given  under  the
conditions  described  in  Chap.  III.4  described  conditions  of  the
general  relativity  theory  are  understood  physically,  according  to
which  the  gravitational  influence  is  not  located  in  the  Hamilton
operator but only in the space metrics.

From the solution (3) it is sufficient to consider only the part “R” in
the following, since here it is not the movements, but only the places
where they take place that are of interest.
This means that the solution approach is reduced to:

    
  



0

i

Le
pq

                                             (5)

The position coordinate “q” becomes a radial component, which lies
in  the  direction  of  the  main  axis  of  the  ellipse,  the  tangential
momentum  has  an  extreme  value  at  the  apses  and  the  radial
momentum component disappears (and also has an extreme value).
Since the spatial orientation is arbitrary, spherical shells are actually
described, but  a  one-dimensional  approach is  sufficient  for further
investigations.  In  the  following,  only  the  positive  sign  of  the
exponent is  considered and the amplitude is  arbitrarily  set  to  "1".
This gives the simplified approach:

   
p r 

i

Le


                         (6)
   
Here it is to be discussed which statement this equation makes. The
striking  identity  of  equations  (1)  and  (2)  with  the  Schroedinger
equation of  older  quantum physics,  the only  difference  being  that
instead  of  the  quantum  of  action,  the  amount  of  an  angular
momentum occurs, should encourage us to keep the interpretations
from quantum physics. According to this, (6) is to be understood as a
probability  function  (amplitude)  and  the  probability  density
corresponds  to  the  square  (in  complex  solutions  the  product  of
complexes  and  their  conjugate  complexes)  of  the  amount.  The
following assumptions are possible - the "wave function" provides
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1. the probability of encountering something in the distance "r"

2. the likelihood that something will develop there (possibly further
probability statements)

In analogy to quantum physics, the relationships for energy (E) and
momentum (P)

                     

E  L     P  
L

;  P  
L

und        
 


                  (7)

are valid.
The second relation of (7) relates the momentum to a wavelength.
Since only the tangential component of the impulse occurs in (6) and
this must have extreme values at the two apsidal points, this can only
be guaranteed if the wavelength has the following properties:

                                
 
  

 

m
    m  1,  2,... 

r 0

                  (8)
Since at the places where the tangential momentum has an extreme
value, the radial momentum must also have an extreme value (in the
case of bound conic sections it is equal to zero at the apses) "r0" can
be replaced by a typical value (here called "sigma") used as a unit.
Sigma values that are directly related to “” should then also play a
role, since the extreme demands are also met in this way. In general, 

the approach "Sigma (zero) times   to the power of 'l'" is made for
"r0" and the relationship (8) can be represented in the form:

 

  
 =  

m

l
0

            (9)
Note on approach:
From the  assumption  made  in  Chap.  III.3  it  is  justified  that  the
orbital angular momentum is a quantized quantity, it follows that its
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components, i.e. the radius "r" and the momentum "p", must also be
quantized.  Equation  (7)  then  means  that  it  must  also  be  the
wavelength and equation (8) can only fulfill  this if  it  is also “r0”
multiplied  by  “”.  The  circle  number  is  preferred  among  the
irrational  numbers  by  the  circumference  (orbit)  and  forms  a
complete  system  of  "quantized"  irrational  quantities  with  any
positive or negative exponent from integers that includes zero. The
size  “0"  is  then  only  a  dimensioning  factor,  since  the  system of
(anyway 'quantized') rational numbers is included by allowing the
zero exponent.
Approach  (9)  thus  includes  all  possible  “quantum  numbers”  for
objects  circulating  in  Kepler  orbits,  whereby,  results  in  the  other
chapters show, smaller numerical values dominate.

Relationship (7) with (9) inserted into (6) gives:

  i m    
0, m = e r l

l
 


0  ,           (10)

The solution is thus in a different notation:

         0, m =  cos m      i sin m    l r l r l, 0 0  
  (11)

The  real  part  and  the  imaginary  part  are  mutually  independent
solutions and have the form of simplified probability amplitudes

                                                 i C S 

As in quantum physics, the probability is formed as the product of an
amplitude with its conjugate complexes.
The  extreme  values  of  (11)  and  thus  also  the  maxima  for  the
probability are therefore included for the real part

   m     =  n   =  
n

m

 
     r l r l    0 0 1

           (12)
or.
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       m     =  n + 1
2   =  n + 1

2 m
+1     r l r l  


0

0
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for the imaginary part. Here n = 0, 1,…, m = 1, 2,… and
"l" is an integer that can also be negative and zero. The wavelengths
(Wl as  the  distance between two maximum values  of  the  squared
cosine or sine solution (11)) are equal for (12) and (13):

   

 Wellenlänge( ) =  -   =  
m

 
n + 1 nWl r r l


0 1

      (14)
The ratio of wavelengths to one another is interesting because it is
only  determined  by  the  values  of  “l”  and  “m”.  "m"  is  a  wave
parameter that describes harmonics or their opposite, and "l" varies
the wavelength independently of "m". The assumption for this is that
the  “0”  are  the  same  for  several  waves  in  a  system.  Under  this
condition, the following applies:

     
Wl l Wl l l l k( ( (m , ) / m , ) =  

m

m
 =  

m

m
1 1 2 2

1

2

  ) 1

2

1 2  
     (15)

“k” can have any positive or negative values, with small values being
preferred.
Whether this assumption is justified for “” is discussed in Chap.
2.2.3 examined.

For the solar system “ = 1 AU” is set because for the outer planets
the Saturn maximum then corresponds very well with (12) for “m, n
= 1” and “l = 1”.

Equation (12) provides the following values for the planets of the sun
as central mass with m = 1 and n = 0, 1,… 5 and l = 1, equation (13)
with m = 1 and n = 0 and l = 1 more:
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Table 1 (m = 1, n = 0.1,… 5, l = 1) of the extreme value positions in 
astronomical units compared to real values and absolute probability 
values of the wave solutions (11) for real values

Celestial bodies       n     r  to (12)     astron. Value        C

-----------------------------------------------------------------------------------
SONNE 0 0.00       0.00                1.000000
Saturn 1 9.87       9.58   0.995754
Uranus           2      19.74         19.20   0.985306
Neptun           3      29.61       30.04   0.990595
Pluto (Periapsis)           3      29.61      29.66   0.999867
Pluto           4      39.48      39.48   0.999999
Pluto (Apoapsis)             5      49.35      49.31   0.999926

Celestial bodies       n     r  to (13)     astron. Value        C

-----------------------------------------------------------------------------------
Jupiter (Periapsis) 0         4.93           4.95   0.999988
Jupiter              0             4.93           5.20               0.996439

Interestingly, the occurring wavelength of ~ 9.87 AU with (12) does
not provide any useful distance values  for the inner planets, but it
defines  an  area  of  relatively  high  probability  in  which  all  inner
planets are represented and obviously follow their own (harmonic)
wave there.

Table 2 (m = 1,  n  = 0,  l  = 1)  of  the extreme value positions in
astronomical units compared to real values and absolute probability
values of the wave solutions (12) at the wavelength of ~ 9.87 AU for
the inner planets

Celestial bodies       n     r  to (12)     astron. Value         C

-----------------------------------------------------------------------------------
Merkur (Periapsis) 0      0.00                   0.3074               0.9952
Merkur (Apoapsis) 0      0.00                   0.4667               0.9890
Venus 0      0.00                   0.7233               0.9736
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Erde 0      0.00                   1.0000               0.9498
Mars (Periapsis) 0      0.00                   1.3815               0.9049
Mars 0      0.00                   1.5240               0.8846
Mars (Apoapsis) 0      0.00                   1.6667               0.8625

If one uses “m = 59, l = 1” as harmonic in (12), then the 6th extreme
value of this wave is 1.0037 AU, it itself has a wavelength of 0.16728
AU and deviates from 0.16666 ... by less than 0.4 % off. according to
(12) the values “m, n = 6, l = -1” deliver exactly the value “1”.

Table 3 (m = 59, n = 1,2,3,…, l = 1) of the extreme value positions in
astronomical units compared to real values and absolute probability
values of the wave solutions (12) for real values of inner planets

Celestial bodies       n     r  to (12)     astron. Value         C

-----------------------------------------------------------------------------------
Merkur (Periapsis) 2      0.3346               0.3074               0.9975
Merkur (Apoapsis) 3      0.5018               0.4667               0.9760
Venus 4      0.6691               0.7233               0.9678
Erde 6      1.0037               1.0000               0.9999
Mars (Periapsis) 8      1.3383               1.3815               0.9949
Mars 9      1.5055               1.5240               0.9993
Mars (Apoapsis)           10    1.6728               1.6667               0.9999

The discussion about n = 1, 5 and 7 is given in Chap. 2.1.2.2.
Interestingly, one can conclude from the deviations of the theoretical
apsidal positions from the astronomically determined ones that there
is  a  disturbance  acting  in  common  for  all  inner  planets,  as  the
following tables show.
Table of apsidal positions n/6 AU with n=1...10:

Maximum shaft value/AU  assigned/AU      difference/AU          %   
    1                0.1666                -                           -                        -
    2                0.3333                0.3075                -0.0258             8.4
    3                0.5000                0.4667                -0.03331           7.1
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    4                0.6666                0.7233                 0.0566             7.8
    5                0.8333                -                           -                        -
    6                1.0                      0.9833                -0.0167             1.7
    6                1.0                      1.0                       0                      0.0
    6                1.0                      1.0167                 0.0167             1.7
    7                1.1666                -                           -                        -
    8                1.3333                1.3815                 0.482               3.5
    9                1.5                      1.524                   0.024               1.6
  10                1.6666                1.6665                 0.00016        ~ 0.0 

Table of vestibule positions n/6 + m/60 AU with n = 1...10 and
m = -2 ... +3:

No.  astr.value/AU     corr.shaftw./AU     Difference/AU             %    
    1    -                    1/6                                       -                          -       
    2   0.3075            2/6-2/60 = 0.3                     0.0075              2.4
    3   0.4667            3/6-2/60 = 0.46666             0.00003         ~ 0
    4   0.7233            4/6+3/60= 0.71667           -0.0066              0.9
    5   -                      5/6                                       -                         -
    6    0.9833            6/6-1/60 = 0.9833            - 0.00003          ~ 0      
    6    1.0                  6/6                                       0                        0.0   
    6    1.0167            6/6+1/60= 1.01667          +0.00003         ~ 0      
    7    -                     7/6                                        -                         -      
    8    1.3815            8/6+3/60= 1.3833              0.0018               0.1   
    9    1.524              9/6+1/60= 1.5167              0.0073               0.5
  10    1.6665           10/6         = 1.6666              0.0001           ~ 0.0 

2. results for astronomical objects

2.1 Solar system

2.1.1 The outer planets

2.1.1.1 Wave representation
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Fig.2.1.1.1

The  orbits  of  Jupiter  to  Neptune  and  the  minor  planet  Pluto  are
shown in the upper half of the image with the apoapside on the left
and the periapside on the right. The central orbital radii are shown in
dotted lines. The first line in the lower half shows the astronomical
values,  the second line the extreme positions of  the drawn cosine
wave near the apsides. The 5th part of Pluto's apsides (9.86102 AU)
was taken as the wavelength here in contrast to the value determined
empirically  in  chapter  2.2.1  (19.54/2  =  9.77  in  AU).  The
corresponding theoretical value given in chapter 1.1 as the square of
Ludolph's number is 9.8696 AU.
In the third line the deviations in AU are named and below that what
a correction by whole values of a wave of 0.1333... AU would cause.

 2.1.1.2 Conclusions
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The apsidal  positions of  the outer  planets  (including Pluto)  are  in
acceptable  agreement with the maxima of the wave function.  The
small difference between the theoretical longitude of the worlds and
that of the 5th part of the Pluto apsid in Fig. 2.1.1.1 is so minimal
(about  0.1  %  deviation)  that  the  probability  values  of  the  wave
function of Table 1 from Chapter 1.1 can be used for the considered
planets.
It is remarkable that orbit-relevant points (apsides or mean distances)
are present at all maxima, which can be interpreted in such a way that
the probability wave with its maxima determines where orbits can
occur.  As  the  Pluto  orbit  shows,  orbits  also  occur  that  oscillate
between  different  maxima.  In  the  case  of  larger  celestial  bodies,
however, stable orbits of other bodies should hardly be able to exist
in the long term. Only if such bodies have the same orbital period as
the oscillating object can this function over a longer period of time
without encountering each other.  The period is  determined by the
apsidal rotation of the bodies. Within the Pluto orbit (between the 3rd
and 5th maximum), an object at the 4th maximum could therefore
have orbited with the same orbital period, and since Charon has about
12% of Pluto's mass and is many times heavier than all  the other
Pluto moons ( Mcharon/Mandere > 8000), the question arises as to
whether  it  was  perhaps  an  object  at  the  4th  maximum  and  was
captured by Pluto, especially since, as will be shown later in Chap.
2.2.2.6, it does not belong to the wave function of the other 4 moons,
but has a special position in the Pluto system.
According to the above considerations, celestial bodies that run on
orbits determined by probability waves must have eccentricities that
correspond  to  fractions  of  integers,  since  the  eccentricity  is
determined  from  the  positive  apsidal  difference  divided  by  the
apsidal sum, e.g. in the case of Pluto, which oscillates between the
maxima 3 and 5, the value 2/8 = 0.25 results. The astronomical value
is 0.2488 (relative deviation 0.48%).
Orbits  resulting  from  perturbations  (gravitational  influence  or
collisions) should only have random eccentricity values, which can
be represented by simple fractions of integers.
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Thesis II.1
Charon  is  an  original  dwarf  planet  that  orbited  at  a  distance  of
about 39.5 AU from the Sun on a roughly circular orbit that was at
the 4th maximum of a cosine wave of wavelength ~9.86 AU and was
captured by the approximately 8 times larger dwarf planet Pluto. Or
Charon was, as explained in 2.1.5, a minor planet of the sine wave of
the  same  wavelength  and  oscillated  between  its  4th  and  5th
maximum.

2.1.2 The inner planets without asteroids and without 
Jupiter

2.1.2.1 Wave representation
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Fig. 2.1.2.1 Orbits of inner planets

2.1.2.1 Conclusions

The type of representation corresponds to that in Chapter 2.1.1.1. The
cosine wave drawn in with a wavelength of 1/6 astronomical units
(AU)  covers  with  its  extrema  only  approximately  the  apsidal
positions  of  the  planets  considered,  the  Mars  apsid  is  hit  very
precisely. The additionally drawn hypothetical orbit of a "primeval
moon" is not to be taken into account. However, a sine wave (weak
with low amplitude) entered as the 5th harmonic (1/30 AU) shows
predominantly  very  good  agreement  between  extreme  values  and
apsidal  or  mean  orbital  values.  It  is  particularly  striking  that  the
Earth's orbit is thus very well captured, which is also to be expected
with an eccentricity of 0.0167. It is now interesting that with simple
ratio values of 1/30 AU, which corresponds to the apsidal difference
of the Earth's orbit, corrections at the orbital apsides for all planets
lead to an almost exact agreement between wave maxima (1/6 AU)
and apsidal positions, and the mean deviations become marginal in
relation to  the  wavelength.  From this  point  of  view, all  (original)
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apsidal  values  lie  on  maxima  of  the  cosine  wave  (1/6  AU
wavelength) and except for 3, 10 of the wave maxima are occupied.
The 1st, 5th and 7th maxima remain free. For the 1st maximum it can
be assumed that the proximity to the sun prevented the formation of a
planet. Things get interesting at the 5th and 7th maxima. There is no
evidence for objects orbiting at maxima 5 and 7, only maximum 6 is
documented  by  the  Earth.  What  remains  is  the  assumption  of  a
celestial  body  oscillating  between  maxima  5  and  7,  which  must
inevitably have come close to the Earth as an orbital cruiser due to its
perihelion rotation (apsidal rotation) despite having the same orbital
period as the Earth, and which was captured by the Earth or collided
with it in some way. In the absence of matter at Lagrange points 4
and  5  of  the  Earth-Moon  system,  this  speaks  for  a  non-contact
capture  and  this  object  orbits  the  Earth  today  as  the  Moon.  Its
original orbit is shown in Fig. 2.1.2.1.

Thesis II.2 
The Earth's moon is a captured original small planet with apsides at
~0.8333 AU and ~1.1666 AU with two crossing points to the Earth's
orbit.  The capture  was  at  the crossing  point  that  the  "primordial
moon" approached from the outside with the same direction of orbit
around the Sun, since its present sense of orbit around the Earth is in
the same direction.

Thesis II.3 
The  impact  of  the  Earth's  moon  must  have  caused  a  strong
disturbance  in  the  interior  of  the  solar  system  and  transferred
momentum  and  energy  through  the  resulting  gravitational  wave,
depending on the point of impact, the mass of the object hit and the
distance  of  the  point  of  impact  from  the  point  of  origin  of  the
gravitational  wave....  In  the process,  inner planets  can  be slowed
down or accelerated, depending on the point of impact. The outer
planets can only be 'lifted', i.e. accelerated. The momentum of this
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gravitational wave led to the deviations from the original orbit for
the inner planets.

2.1.3 The inner planets with asteroids, without 
Jupiter

2.1.3.1  Distribution  view  of  the  asteroids  (according  to
Wikipedia)
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The distribution shown in the figure has been divided (arbitrarily) at
the ordinate value '60' and at the minima of the plot into areas of
'very frequent occurrence', 'normal occurrence' and 'low occurrence'.
In  Figure  2.1.3.2  this  is  then  represented  by  corresponding  line
widths. The values of the ranges are graphically taken from 
Fig. 2.1.3.1 and are accordingly accurate.

Fig. 2.1.3.1 Asteroid distribution according to Wikipedia
The used values of the ranges (in AU):

very often   normal low

Insite 2.2  -  2.46            2.1   - 2.2 2.1, 2.5
  2.46 – 2.5
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Middle 2.55 - 2.7   2.5   - 2.55 2.5
2.74 - 2.8   2.7   - 2.74

  2.8   - 2.83 2.83
Outside 3.0   - 3.03   2.83 - 3.0 2.83

3.12 – 3.22   3.03 - 3.12        
  3.22 – 3.3   3.3

In  the  wave  diagram  (2.1.3.2),  the  ranges  of  these  values  are
represented  by  staggered  lines  of  varying  line  thickness,  and  the
wave extrema (1/6 AU wavelength) are  indicated on the left-hand
side. In addition, values for Mars and Earth are entered which are
identical to section 2.1.2.1.

Fig.2.1.3.2 Asteroid frequency and probability 1/6 AU

2.1.3.2  Conclusions

Qualitatively, the density distribution seems to fit well into a wave
scheme  with  a  wavelength  of  1/6  AU.  For  a  more  detailed
investigation,  however,  it  would  be  necessary  to  examine  the
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individual apsid data of all asteroids together, which is not done here
due to the lack of data material.

Thesis II.4 
The wave of the inner planets (1/6 AU wavelength) has an effect up
to the asteroid belt and the disturbance (lunar capture) has only a
negligible effect,  due to the smallness of the asteroid objects. For
somewhat more massive asteroids like Ceres, an effect is noticeable.
Their apsidal difference corresponds to 2.508 times the wavelength
1/6 AU (0.3% deviation from 2.5) and means that Ceres originally
oscillated between the 16th maximum of the sine² wave (wavelength
1/6  AU) and the  18th  maximum of  the  cosine²  wave  of  the  same
wavelength  (original  eccentricity  0.0746),  but  now appears  to  be
shifted 'outwards' and has an eccentricity (0.0755) that deviates by
about 1% from this.

2.1.4 The inner planets with Jupiter and asteroids

2.1.4.1 Wave representation
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Fig. 2.1.4.1 Inner planets with asteroid distribution and Jupiter's orbit

2.1.4.2 Conclusions

A wave of wavelength 5/6 AU detects both Jupiter and the asteroids
qualitatively quite well and also the Mars asteroids. A correction with
whole values of a wavelength of 1/30 AU even leads to exceptionally
good  agreement.  Jupiter's  apsidal  difference  (0.5037  AU)  can  be
divided by 1/6 AU (wavelength) and results in 3.022, a value that
deviates from 3 by only 0.7%. Its periapsid is shifted outwards by
0.1178 AU, which corresponds to 3.533 times the correction value
1/30 AU.

Before the arrival of the disturbance wave, Jupiter's periapsis should
therefore  have  been  at  the  29th  and  the  apoapsis  at  the  32nd
maximum of the cosine² wave with a wavelength of 1/6 AU, which
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would have corresponded to an original orbital eccentricity of 0.0492
(astronomical value 0.0484).
If one checks whether Saturn's apsidal difference is also to be divided
by 1/6 AU in whole or half numbers, this is confirmed with 6.495
(0.08% deviation  from 6.5).  The  periapsis  is  shifted  outwards  by
0.0413 AU, about 3 times less than for Jupiter despite  its  smaller
mass.  Originally,  Saturn's  periapsis  should  have  been  at  the  54th
maximum and the apoapsis at the 60th minimum of the same cosine²
wave, which would correspond to an eccentricity of 0.0568 (actual
value: 0.0565).
In  the  apsidal  difference  of  Uranus,  the  effect  of  a  wave  of
wavelength  1/6  AU is  no  longer  discernible,  because  the  apsidal
difference divided by the wavelength gives neither an approximate
integer nor a half-integer value (10.88). This can only be attributed to
another disturbance, since Neptune's apsidal difference divided by 4
yields the value 0.17 AU, i.e. it deviates from 1/6 AU by only ~1.9 %
and  is  obviously  still  influenced  by  the  "inner"  wave  despite  its
greater distance, while its apsides appear to be shifted outwards by
0.24 or 0.32 AU.

Thesis II.5
The effect of the inner wave of 1/6 AU extends into the Jupiter and
Saturn region. Also the disturbance due to the lunar capture. The
latter decreases towards the outside. The 1/6 AU wave is also visible
at  Neptune,  but  the  disturbance  is  larger,  suggesting  another
disturbance.

2.1.5 Summary considerations
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The  orbital  positions  of  the  outer  planets,  including  Pluto,  can
obviously be described quite well, except for Jupiter, by the real part
of  the  wave  solution  (cosine²  wave  with  wavelength  ~9.87  AU,
according to (12) with n, m and l = 1), it is the wave dominated by
Saturn.
For the inner planets, this is also done by a cosine² wave with the
wavelength  ~  0.1673  AU (9.8696/59  as  the  harmonic)  or  exactly
related  to  the  astronomical  unit  with  the  wavelength  1/6  AU
(according to (12) with n, m = 6 and l = -1).
In both waves it is noticeable that almost all maxima are occupied.
The wave of the inner planets leads to the assumption that the moon
originally occupied the unoccupied maxima 5 and 7, but was then
captured by the crossing Earth.  The peculiarity of the Pluto moon
Charon (large mass, wavelength different from the rest of the Pluto
moons) also leads to the assumption that it was captured by Pluto and
originally either orbited in the 4th maximum of Saturn's wave or its
apsides were symmetrical to Pluto's mean distance.
The  question  arises  why  the  imaginary  part  of  the  wave  solution
describes only the position of Jupiter quite well, but nothing can be
found at its other maxima? As a solution, the sine² wave (wavelength
~  9.87  AU)  should  be  equivalent  to  the  cosine²  wave,  because
mathematically speaking, sine and cosine are independent functions
(orthogonal to each other).
Charon  could  therefore  also  have  originally  oscillated  between
maxima 4 and 5 of the sine² wave and would then be a Pluto orbital
cruiser with the same specific energy and ideally suited for capture or
crash.
This would mean that maxima 1, 4 and 5 of the sine solution would
also have been originally occupied. But what about maxima 2 and 3?
They are symmetrical to the orbit of Uranus. The occupation of the
sine² wave would be complete if an object had once circled between
them as a Uranus orbital crosser, whose encounter with Uranus must
have  left  traces.  Astronomers  indeed  suspect  that  the  abnormal
rotation axis of Uranus could only have been caused by a collision
with another larger object. In Fig. 2.1.5 this assumed sine wave is
added to the original wave scheme (cf. Fig. 2.1.1.1) to illustrate the
theses II.6 and II.7
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Fig.  2.1.5 Jupiter  wave (sine² wave in  grey) and possible  original
orbital paths of Charon and Uranus cruiser in addition to Fig. 2.1.1.1

Thesis II.6
Uranus  has collided with an object  of  the  apsides  ~14.8  AU and
~24.7 AU, which has led to a tilting of the rotation axis.

Thesis II.7
The sine solution of wavelength ~9.87 AU was originally occupied by
orbiting  objects  at  the  first  5  maxima  and was  equivalent  to  the
cosine solution.

2.2 Moons of the planets
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2.2.1 Method of investigation

If the solutions (12) and (13) from chapter 1.1 are to be physically
meaningful, then one can expect that they also work for the moon
orbits of the planets. The lunar orbit data are used in astronomical
units and, because of their diversity and possible disturbances, are
examined with a variation method (thus the determined wavelengths
are also partly to be regarded as disturbed).
Wavelengths are varied in small steps, which lie between the largest
and smallest value of the apsides of all jointly considered satellites.
The probability  value  of  all  satellite  positions  is  calculated.  Since
only  the  cosine  wave  is  considered,  namely  both  extremes,  the
absolute  difference  to  the  value  plus/minus  one  is  considered.
Another arbitrary condition is that both apsidal values of a satellite
must exceed the threshold value of 96 % probability on the wave at
the wavelength considered. They then provide for a scoring function
50 shares  each multiplied  by the  determined  probability  value.  In
addition,  the  mean  orbital  distance  of  each  satellite  is  counted
according to the same procedure with equal weighting if the cosine
values of the apsidal positions are either both greater than 0.5 or both
less than 0.5. The eccentricity, if greater than zero, is added with 15
parts  according  to  the  percentage  agreement  between  the
astronomical value and that resulting from the positions of the nearest
extreme values of the cosine wave under examination. The scoring
function sums these contributions over all satellites that exceed the
96% threshold for both apses and assigns the corresponding satellites
to  the  wavelength  whose  score  is  highest  after  variation  over  the
wavelength range, and the wave variation continues for the rest of the
satellites not yet included until each satellite has been assigned its
wavelength.  It  should be noted that  inner and outer  orbits  are  not
examined together because, for example, the Saturn wave, as can be
seen  from Table  2  in  Chapter  1.1,  also  shows  probability  values
greater than 96% for inner planets.
In  the  following  tables  in  Chapter  2.2.2,  the  values  obtained  are
given.  Here,  "WS  %"  means  the  probability  value  of  the
corresponding wave function in percent for the apsidal positions (also
mean orbital distances).
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The  mathematical  procedure  for  investigating  whether  probability
waves  also  determine  the  orbital  positions  of  the  corresponding
satellites  for  celestial  bodies  other  than  the  Sun is  shown here  in
individual steps using the example of Uranus and its moons.

Fig. 2.2.1.1 shows the overall view of the (investigated) orbits of the
Uranus moon as displayed by the calculation program used (own
program written in the computer language PERL).
In the upper half of the image, the orbits are drawn in such a way
that the periapsids lie to the right of the centre and the apoapsids to
the left.  In the lower half,  the apsidal values are broken down as
lines. On these lines, small horizontal lines indicate the inclination of
the orbits (selection criteria, marked as buttons in the image header,
divide the orbits into retrograde [inclination angle > 90 degrees],
regular with inclination angles close to 0 degrees and irregular with
inclinations greater than 5 degrees but < 90 degrees) and, with their
altitude, the approximate mass (scale on the right) of the respective
moons. 
The mass distribution, the inclination angles as a function of mass
and the correlation between inclination and mass of  the satellites
under consideration are shown in the three smaller diagrams in the
right half of the image.

The clustering of central moons is clearly visible, all of which are
regular and some of which are also more massive. For the analysis,
this  means  that  the  central  moons  must  be  examined  separately,
because  otherwise  they would  all  be at  the  zero maximum of  the
determined waves.
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Fig. 2.2.1.1 Overall view of 27 Uranus lunar orbits

In a first step, the scale is enlarged so that only all circular orbits
(innermost moons) are examined for their waves at the same time. In
Fig.  2.2.1.2 these 12 moons are shown after  analysis.  The values
obtained are given in the table in the upper left part of the image. In
the centre of the image, the waves can be seen in a band at the right
edge  of  which  a  small  grey  square  gives  information  about  the
calculated eccentricities to real values, which in the case of circular
orbits, however, does not contain any information.  In the centre of
the image, the size of the planet Uranus is shown as a grey disc, and
the thickly marked semicircle does not belong to a lunar orbit, but
indicates  the  point  in  the  Uranus  system  where  the  ring  system
begins.
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Fig. 2.2.1.2 Analysis result of the 12 innermost Uranus lunar orbits

The innermost circular orbits are thus determined. However, there
are other orbits lying in the centre, which are also to be analysed
separately from the remaining outer orbits. Together with the orbits
already  analysed  in  the  first  step  in  Fig.  2.2.1.2,  six  more  are
determined in Fig. 2.2.1.3.
If the 18 paths (central and circular paths) are analysed together,
slightly different wavelengths result from this examination method.
The total mean value of the wavelengths of all 27 moons, given in
Fig. 2.2.1.5, is then 0.003515 AU instead of 0.003279 AU.
To show the effect on the determined wavelengths of examining true
circular  orbits  and  central  orbits  together  instead  of  separately,
Figures 2.2.1.5 and 2.2.1.6 are attached.

40



Fig. 2.2.1.3 Investigation of another 6 inner Uranus lunar orbits

In  a  third  step,  the  wavelengths  of  the  remaining  moons  are
evaluated and result in the complete scheme of 27 Uranus moons
shown in Fig. 2.2.1.4. In the diagram, the values of 7 moons are no
longer entered in the table for reasons of space, but are included in
the mean value.
In  the  calculation  of  the  mean  value,  the  wavelength  of  each
individual  moon  is  taken  into  account,  i.e.  27  instead  of  the  8
different wavelength values are used.

41



Thesis II.8
The distances of all satellites can be explained by the wave scheme.
The  orbital  structures  apply  universally,  which  means  that  all
celestial bodies should have satellites, provided there was sufficient
initial matter at the time of formation and no extreme disturbance
has destroyed existing systems.

Fig. 2.2.1.4 Result after consideration of the remaining Uranus lunar
orbits (procedure 1).
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Fig.  2.2.1.5  Result  when  the  17  inner  Uranus  lunar  orbits  are
examined together

Fig. 2.2.1.6 Overall result (procedure 2), cf. fig. 2.2.1.4
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The individual wavelength differences of the determined wavelengths
of  both  methods  (1st  method:  strictly  circular,  central  as  well  as
remainder; 2nd method: central and remainder) are to be compared
in a table.

Wavelengths in AU  1st method 2nd method
0.00001794
0.00002329
0.0006489 0.0006489

0.0009056
0.001772 0.0011496
0.004778 0.004778
0.006030 0.006030
0.008172 0.008172
0.016081 0.016081

-----------------------------------------------------------------------------------
Weighted average 0.003279 0.003515

If, as intended, one wants to compare wavelengths of the moons of
different planets, the difference is insignificant.  The first method is
preferred.
If the considerations of chapter 2.1.5 are correct, then there would
hardly have been disturbances with Pluto but with Uranus, which
had to have an influence on the orbits of their moons.

What is the situation with the planet Jupiter?
In Fig. 2.2.1.7 the orbits of Jupiter's moons are shown according to
the same scheme, in Fig. 2.2.1.8 all retrograde (inclination angle > 90
degrees) and all  irregular (inclination angle  < 90 degrees and > 5
degrees)  Jupiter's  moons  and  in  Fig.  2.2.1.9  only  the  retrograde
Jupiter's moons.
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Fig.   2.2.1.7  51 Jupiter's moons   Fig. 2.2.1.8      43 Jupiter's moons

Fig. 2.2.1.9  36 retrograde moons of Jupiter

Two bundles are clearly visible in the retrograde orbits of the moon,
all  of  which  have  intersections  with  an  irregularly  orbiting  moon
(Carpo),  which  in  turn  has  intersections  with  all  but  one  of  the
irregularly orbiting moons.  Also 5 of these moons form a bundle.
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Here  it  is  justified  to  assume  a  collision  or  close  fly-by  with
'disintegration' of the bodies, which has caused these orbits and they
are not independent moons but debris remains of at least two original
moons. The question remains, are there Jupiter's moons that remained
essentially undisturbed by such a process?
There are four moons of Jupiter (the "Galilean" moons), the smallest
of which has about 13000 times more mass than the most massive of
the  other  47.  The  above-mentioned  disturbance  should  have  had
virtually no influence on these four moons.
The wavelengths of only these four are determined separately from
the procedure for Jupiter, which is given in Table 2.2.2.2, according
to the same principle in a common analysis run:

Moon Wavelength              Tab. 2.2.2.2 
           in AU    Cf.

----------------------------------------------------------------
Io  0.00563956  0.0027728
Europa   0.00179609  0.0017950
Ganimed  0.00179609  0.0017950
Kallisto   0.00179609  0.0017950

The comparative value for the moon Io corresponds to about half the
value,  which  is  due  to  the  fact  that  in  2.2.2.2  other  moons  were
included  in  the  determination  that  may  have  experienced  a
disturbance. The investigation carried out only with the 4 Galilean
moons should provide an undisturbed value.
The ratio of the two wavelengths is 3.13990947.
Divided by "" this results in 0.99946, i.e. a deviation of less than
0.054% and is a practical proof for the formula Chap. 1. (15).
In chapter  2.2.3,  using Jupiter  as  an example, all  the wavelengths
determined for its moons (listed in the tables in chapter 2.2.2) are
examined to see to what extent their ratios to each other correspond
to the formula (15) from chapter 1.
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2.2.2 Tables of determined data (wavelengths,
apsides, eccentricities) of satellites (planets, moons)

2.2.2.1 Planets of Son

Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Erde______a  1.016700  1.015726  0.06771507   99.80  0.0167 0.0169  1.20
          m  1.000000  0.998797  0.06771507
          p  0.983300  0.981869  0.06771507   99.56
Mars______a  1.666494  1.664662  0.11097748   99.73  0.0935 0.0909  2.78
          m  1.524000  1.525940  0.11097748
          p  1.381506  1.387218  0.11097748   97.41
Urmond?___a  1.166700  1.165264  0.11097748   99.83  0.1667 0.1667  0.00
          m  1.000000  0.998797  0.11097748   99.88
          p  0.833300  0.832331  0.11097748   99.92
Venus_____a  0.728146  0.721354  0.11097748   96.35  0.0067 0.0000  ----
          m  0.723300  0.721354  0.11097748   99.70
          p  0.718454  0.721354  0.11097748   99.33
Jupiter___a  5.454825  5.444010  0.32023586   98.88  0.0484 0.0462  4.55
          m  5.203000  5.203833  0.32023586
          p  4.951175  4.963656  0.32023586   98.51
Merkur____a  0.466686  0.480354  0.32023586   98.21  0.2056 0.2000  2.72
          m  0.387099  0.400295  0.32023586
          p  0.307511  0.320236  0.32023586   98.45
Neptun____a  30.38653  29.31530  19.5435301   97.06  0.0113 0.0000  ----
          m  30.04700  29.31530  19.5435301   98.62
          p  29.70747  29.31530  19.5435301   99.60
Pluto_____a  49.30512  48.85883  19.5435301   99.49  0.2488 0.2500  0.48
          m  39.48200  39.08706  19.5435301   99.60
          p  29.65888  29.31530  19.5435301   99.70
Saturn____a  10.12402  9.771765  19.5435301   99.68  0.0565 0.0000  ----
          m  9.582600  9.771765  19.5435301   99.91
          p  9.041183  9.771765  19.5435301   98.63
Uranus____a  20.10729  19.54353  19.5435301   99.18  0.0472 0.0000  ----
          m  19.20100  19.54353  19.5435301   99.70
          p  18.29471  19.54353  19.5435301   96.02

2.2.2.2 Monde des Jupiter

Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Adrastea__a  0.000863  0.000897  0.00179500   99.64  0.0020 0.0000  ----
          m  0.000862  0.000897  0.00179500   99.61
          p  0.000860  0.000897  0.00179500   99.57
Europa____a  0.004526  0.004488  0.00179500   99.54  0.0090 0.0000  ----
          m  0.004486  0.004488  0.00179500  100.00
          p  0.004446  0.004488  0.00179500   99.46
Ganymed___a  0.007162  0.007180  0.00179500   99.90  0.0010 0.0000  ----
          m  0.007155  0.007180  0.00179500   99.81
          p  0.007148  0.007180  0.00179500   99.69
!!!!!
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Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated  in AU               astron. appr. dev.%   
------------------------------------------------------------------------
Kallisto__a  0.012673  0.012565  0.00179500   96.46  0.0070 0.0000  ----
          m  0.012585  0.012565  0.00179500   99.88
          p  0.012497  0.012565  0.00179500   98.59
Metis_____a  0.000857  0.000897  0.00179500   99.50  0.0010 0.0000  ----
          m  0.000856  0.000897  0.00179500   99.48
          p  0.000855  0.000897  0.00179500   99.46
Eurydome__a  0.195028  0.195017  0.00228090   99.98  0.2760 0.2761  0.04
          m  0.152843  0.152820  0.00228090   99.90
          p  0.110658  0.110624  0.00228090   99.77
Amalthea__a  0.001216  0.001386  0.00277280   96.33  0.0030 0.0000  ----
          m  0.001213  0.001386  0.00277280   96.17
          p  0.001209  0.001386  0.00277280   96.01
Io________a  0.002831  0.002773  0.00277280   99.57  0.0040 0.0000  ----
          m  0.002820  0.002773  0.00277280   99.72
          p  0.002808  0.002773  0.00277280   99.84
Thebe_____a  0.001510  0.001386  0.00277280   98.05  0.0180 0.0000  ----
          m  0.001483  0.001386  0.00277280   98.80
          p  0.001457  0.001386  0.00277280   99.37
Herse_____a  0.176068  0.176021  0.00800097   99.97  0.1900 0.1892  0.42
          m  0.147957  0.148018  0.00800097   99.94
          p  0.119845  0.120015  0.00800097   99.56
Sinope____a  0.200028  0.200024  0.00800097  100.00  0.2500 0.2500  0.00
          m  0.160022  0.160019  0.00800097  100.00
          p  0.120017  0.120015  0.00800097  100.00
Orthosie__a  0.177433  0.177536  0.00866029   99.86  0.2810 0.2812  0.07
          m  0.138511  0.138565  0.00866029   99.96
          p  0.099590  0.099593  0.00866029  100.00
Arche_____a  0.192985  0.192920  0.01134821   99.97  0.2590 0.2593  0.12
          m  0.153284  0.153201  0.01134821   99.95
          p  0.113584  0.113482  0.01134821   99.92
Ananke____a  0.176923  0.176877  0.01263405   99.99  0.2440 0.2444  0.16
          m  0.142221  0.142133  0.01263405
          p  0.107519  0.107389  0.01263405   99.90
Helike____a  0.164307  0.164243  0.01263405   99.97  0.1560 0.1556  0.26
          m  0.142134  0.142133  0.01263405
          p  0.119961  0.120023  0.01263405   99.98
Pasiphae__a  0.222505  0.222380  0.01434713   99.93  0.4090 0.4091  0.02
          m  0.157917  0.157818  0.01434713   99.95
          p  0.093329  0.093256  0.01434713   99.97
Hermippe__a  0.170915  0.170907  0.01486149  100.00  0.2100 0.2105  0.24
          m  0.141252  0.141184  0.01486149   99.98
          p  0.111589  0.111461  0.01486149   99.93
Kallichor_a  0.203147  0.203007  0.01691724   99.93  0.2640 0.2632  0.30
          m  0.160718  0.160714  0.01691724  100.00
          p  0.118288  0.118421  0.01691724   99.94
Lysithea__a  0.087096  0.087008  0.01740170   99.98  0.1120 0.1111  0.80
          m  0.078323  0.078308  0.01740170  100.00
          p  0.069551  0.069607  0.01740170   99.99
Euporie___a  0.147606  0.147866  0.02464442   99.89  0.1440 0.1429  0.76
          m  0.129026  0.129383  0.02464442
          p  0.110446  0.110900  0.02464442   99.67
Iocaste___a  0.172884  0.172511  0.02464442   99.77  0.2160 0.2174  0.65
          m  0.142174  0.141705  0.02464442
          p  0.111465  0.110900  0.02464442   99.48
Thelxinoe_a  0.172722  0.172511  0.02464442   99.93  0.2210 0.2174  1.63
          m  0.141459  0.141705  0.02464442
          p  0.110197  0.110900  0.02464442   99.20
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Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Himalia___a  0.089023  0.088100  0.02517156   98.68  0.1620 0.1667  2.90
          m  0.076612  0.075515  0.02517156   98.14
          p  0.064201  0.062929  0.02517156   97.50
Leda______a  0.086873  0.088100  0.02517156   97.67  0.1640 0.1667  1.65
          m  0.074633  0.075515  0.02517156   98.80
          p  0.062394  0.062929  0.02517156   99.55
Themisto__a  0.062325  0.062929  0.02517156   99.43  0.2420 0.2500  3.31
          m  0.050181  0.050343  0.02517156   99.96
          p  0.038037  0.037757  0.02517156   99.88
Eukelade__a  0.201185  0.201291  0.02875580   99.99  0.2720 0.2727  0.26
          m  0.158164  0.158157  0.02875580  100.00
          p  0.115143  0.115023  0.02875580   99.98
Euanthe___a  0.171288  0.172636  0.04315891   99.04  0.2320 0.2308  0.52
          m  0.139033  0.140266  0.04315891
          p  0.106777  0.107897  0.04315891   99.34
Harpalyke_a  0.172962  0.172636  0.04315891   99.94  0.2260 0.2308  2.12
          m  0.141078  0.140266  0.04315891
          p  0.109195  0.107897  0.04315891   99.11
Mneme_____a  0.172808  0.172636  0.04315891   99.98  0.2270 0.2308  1.67
          m  0.140838  0.140266  0.04315891
          p  0.108867  0.107897  0.04315891   99.50
Praxidike_a  0.173872  0.172636  0.04315891   99.19  0.2300 0.2308  0.35
          m  0.141359  0.140266  0.04315891
          p  0.108846  0.107897  0.04315891   99.52
Thyone____a  0.172030  0.172636  0.04315891   99.81  0.2290 0.2308  0.79
          m  0.139975  0.140266  0.04315891
          p  0.107921  0.107897  0.04315891  100.00
Callirrho_a  0.206707  0.206965  0.04599222   99.97  0.2830 0.2857  0.95
          m  0.161112  0.160973  0.04599222   99.99
          p  0.115517  0.114981  0.04599222   99.87
Erinome___a  0.197003  0.196939  0.05626820  100.00  0.2660 0.2727  2.52
          m  0.155611  0.154738  0.05626820
          p  0.114218  0.112536  0.05626820   99.12
Pasithee__a  0.195609  0.196939  0.05626820   99.45  0.2670 0.2727  2.13
          m  0.154387  0.154738  0.05626820
          p  0.113166  0.112536  0.05626820   99.88
Carpo_____a  0.162397  0.161417  0.06456687   99.77  0.4300 0.4286  0.33
          m  0.113564  0.112992  0.06456687
          p  0.064732  0.064567  0.06456687   99.99
Dia_______a  0.098549  0.096850  0.06456687   99.32  0.2110 0.2000  5.21
          m  0.081378  0.080709  0.06456687
          p  0.064207  0.064567  0.06456687   99.97
Elara_____a  0.095515  0.096850  0.06456687   99.58  0.2170 0.2000  7.83
          m  0.078484  0.080709  0.06456687
          p  0.061453  0.064567  0.06456687   97.72
Aitne_____a  0.196286  0.194610  0.07784381   99.54  0.2640 0.2500  5.30
          m  0.155290  0.155688  0.07784381   99.97
          p  0.114293  0.116766  0.07784381   99.01
Carme_____a  0.196027  0.194610  0.07784381   99.67  0.2530 0.2500  1.19
          m  0.156446  0.155688  0.07784381   99.91
          p  0.116865  0.116766  0.07784381  100.00
Chaldene__a  0.193832  0.194610  0.07784381   99.90  0.2510 0.2500  0.40
          m  0.154942  0.155688  0.07784381   99.91
          p  0.116052  0.116766  0.07784381   99.92
Isonoe____a  0.193374  0.194610  0.07784381   99.75  0.2460 0.2500  1.63
          m  0.155196  0.155688  0.07784381   99.96
          p  0.117018  0.116766  0.07784381   99.99
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Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Kale______a  0.195547  0.194610  0.07784381   99.86  0.2600 0.2500  3.85
          m  0.155196  0.155688  0.07784381   99.96
          p  0.114845  0.116766  0.07784381   99.40
Kalyke____a  0.196265  0.194610  0.07784381   99.55  0.2450 0.2500  2.04
          m  0.157643  0.155688  0.07784381   99.38
          p  0.119020  0.116766  0.07784381   99.17
Taygete___a  0.195502  0.194610  0.07784381   99.87  0.2520 0.2500  0.79
          m  0.156152  0.155688  0.07784381   99.96
          p  0.116802  0.116766  0.07784381  100.00
Aoede_____a  0.229554  0.228020  0.09120814   99.72  0.4320 0.4286  0.79
          m  0.160303  0.159614  0.09120814
          p  0.091052  0.091208  0.09120814  100.00
Megaclite_a  0.226128  0.228020  0.09120814   99.58  0.4210 0.4286  1.81
          m  0.159133  0.159614  0.09120814
          p  0.092138  0.091208  0.09120814   99.90
Autonoe___a  0.205444  0.212199  0.21219894   99.00  0.3340 0.3333  0.21
          m  0.154006  0.159149  0.21219894
          p  0.102568  0.106099  0.21219894   99.73
Cyllene___a  0.214684  0.212199  0.21219894   99.86  0.3190 0.3333  4.48
          m  0.162763  0.159149  0.21219894
          p  0.110842  0.106099  0.21219894   99.51
Hegemone__a  0.212581  0.212199  0.21219894  100.00  0.3280 0.3333  1.62
          m  0.160076  0.159149  0.21219894
          p  0.107571  0.106099  0.21219894   99.95
Kore______a  0.217379  0.212199  0.21219894   99.41  0.3250 0.3333  2.55
          m  0.164060  0.159149  0.21219894
          p  0.110740  0.106099  0.21219894   99.53
Sponde____a  0.205985  0.212199  0.21219894   99.16  0.3120 0.3333  6.83
          m  0.157001  0.159149  0.21219894
          p  0.108017  0.106099  0.21219894   99.92

2.2.2.3 Moons of Saturn

Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Mimas_____a  0.001267  0.001266  0.00005169   99.96  0.0210 0.0208  0.95
          m  0.001241  0.001241  0.00005169   99.99
          p  0.001215  0.001215  0.00005169  100.00
Calypso___a  0.001972  0.001973  0.00009395   99.88  0.0010 0.0000  ----
          m  0.001970  0.001973  0.00009395   98.98
          p  0.001968  0.001973  0.00009395   97.23
Epimetheu_a  0.001033  0.001033  0.00009395  100.00  0.0210 0.0233 10.95
          m  0.001012  0.001010  0.00009395
          p  0.000991  0.000986  0.00009395   97.94
Pallene___a  0.001410  0.001409  0.00009395   99.84  0.0000 0.0000  ----
          m  0.001410  0.001409  0.00009395   99.84
          p  0.001410  0.001409  0.00009395   99.84
Pan_______a  0.000893  0.000893  0.00009395   99.97  0.0000 0.0000  ----
          m  0.000893  0.000893  0.00009395   99.97
          p  0.000893  0.000893  0.00009395   99.97
Telesto___a  0.001972  0.001973  0.00009395   99.88  0.0010 0.0000  ----
          m  0.001970  0.001973  0.00009395   98.98
          p  0.001968  0.001973  0.00009395   97.23
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Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Tethys____a  0.001970  0.001973  0.00009395   98.98  0.0000 0.0000  ----
          m  0.001970  0.001973  0.00009395   98.98
          p  0.001970  0.001973  0.00009395   98.98
Hyperion__a  0.009963  0.009956  0.00023705   99.17  0.0180 0.0182  1.11
          m  0.009787  0.009778  0.00023705
          p  0.009611  0.009601  0.00023705   98.21
Titan_____a  0.008405  0.008415  0.00023705   98.05  0.0290 0.0290  0.00
          m  0.008168  0.008178  0.00023705   98.11
          p  0.007931  0.007941  0.00023705   98.18
Atlas_____a  0.000920  0.000951  0.00063394   97.74  0.0000 0.0000  ----
          m  0.000920  0.000951  0.00063394   97.74
          p  0.000920  0.000951  0.00063394   97.74
Daphnis___a  0.000912  0.000951  0.00063394   96.41  0.0000 0.0000  ----
          m  0.000912  0.000951  0.00063394   96.41
          p  0.000912  0.000951  0.00063394   96.41
Dione_____a  0.002523  0.002536  0.00063394   99.58  0.0000 0.0000  ----
          m  0.002523  0.002536  0.00063394   99.58
          p  0.002523  0.002536  0.00063394   99.58
Enceladus_a  0.001593  0.001585  0.00063394   99.83  0.0010 0.0000  ----
          m  0.001592  0.001585  0.00063394   99.89
          p  0.001590  0.001585  0.00063394   99.93
Helene____a  0.002523  0.002536  0.00063394   99.58  0.0000 0.0000  ----
          m  0.002523  0.002536  0.00063394   99.58
          p  0.002523  0.002536  0.00063394   99.58
Methone___a  0.001297  0.001268  0.00063394   97.96  0.0000 0.0000  ----
          m  0.001297  0.001268  0.00063394   97.96
          p  0.001297  0.001268  0.00063394   97.96
Pandora___a  0.000951  0.000951  0.00063394  100.00  0.0040 0.0000  ----
          m  0.000947  0.000951  0.00063394   99.97
          p  0.000943  0.000951  0.00063394   99.86
Polydeuce_a  0.002523  0.002536  0.00063394   99.58  0.0000 0.0000  ----
          m  0.002523  0.002536  0.00063394   99.58
          p  0.002523  0.002536  0.00063394   99.58
Prometheu_a  0.000934  0.000951  0.00063394   99.27  0.0020 0.0000  ----
          m  0.000932  0.000951  0.00063394   99.11
          p  0.000930  0.000951  0.00063394   98.93
Rhea______a  0.003527  0.003487  0.00063394   96.07  0.0010 0.0000  ----
          m  0.003523  0.003487  0.00063394   96.72
          p  0.003520  0.003487  0.00063394   97.31
Phoebe____a  0.100715  0.100553  0.00329681   97.61  0.1640 0.1619  1.28
          m  0.086525  0.086541  0.00329681
          p  0.072335  0.072530  0.00329681   96.60
Skathi____a  0.131934  0.131872  0.00329681   99.65  0.2700 0.2698  0.07
          m  0.103885  0.103849  0.00329681   99.88
          p  0.075836  0.075827  0.00329681   99.99
Suttungr__a  0.144904  0.145059  0.00329681   97.82  0.1140 0.1139  0.09
          m  0.130075  0.130224  0.00329681   98.01
          p  0.115247  0.115388  0.00329681   98.20
Thrymr____a  0.201185  0.201105  0.00329681   99.43  0.4700 0.4699  0.02
          m  0.136860  0.136817  0.00329681   99.83
          p  0.072536  0.072530  0.00329681  100.00
Mundilfar_a  0.151131  0.151042  0.00437802   99.59  0.2100 0.2105  0.24
          m  0.124902  0.124773  0.00437802   99.16
          p  0.098672  0.098505  0.00437802   98.57
Narvi_____a  0.181814  0.181688  0.00437802   99.18  0.4310 0.4310  0.00
          m  0.127054  0.126962  0.00437802   99.57
          p  0.072294  0.072237  0.00437802   99.84
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Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Albiorix__a  0.159875  0.160257  0.00866257   98.09  0.4780 0.4800  0.42
          m  0.108170  0.108282  0.00866257   99.83
          p  0.056465  0.056307  0.00866257   99.67
Paaliaq___a  0.138590  0.138601  0.00866257  100.00  0.3640 0.3617  0.63
          m  0.101606  0.101785  0.00866257
          p  0.064621  0.064969  0.00866257   98.42
Siarnaq___a  0.151758  0.151595  0.00866257   99.65  0.2950 0.2963  0.44
          m  0.117188  0.116945  0.00866257   99.23
          p  0.082617  0.082294  0.00866257   98.64
Iapetus___a  0.024469  0.024671  0.04934172   99.98  0.0280 0.0000  ----
          m  0.023802  0.024671  0.04934172   99.69
          p  0.023136  0.024671  0.04934172   99.05
Ijiraq____a  0.097857  0.098683  0.04934172   99.72  0.3160 0.3333  5.47
          m  0.074359  0.074013  0.04934172   99.95
          p  0.050862  0.049342  0.04934172   99.07
Kiviuq____a  0.099079  0.098683  0.04934172   99.94  0.3340 0.3333  0.21
          m  0.074272  0.074013  0.04934172   99.97
          p  0.049465  0.049342  0.04934172   99.99
Ymir______a  0.205607  0.205465  0.10273271  100.00  0.3350 0.3333  0.51
          m  0.154013  0.154099  0.10273271  100.00
          p  0.102419  0.102733  0.10273271   99.99
Erriapus__a  0.170882  0.177559  0.11837254   96.89  0.4740 0.5000  5.49
          m  0.115931  0.118373  0.11837254   99.58
          p  0.060980  0.059186  0.11837254   99.77
Tarvos____a  0.184040  0.177559  0.11837254   97.07  0.5310 0.5000  5.84
          m  0.120209  0.118373  0.11837254   99.76
          p  0.056378  0.059186  0.11837254   99.45

2.2.2.4 Moons of Uranus

Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------

Belinda___a  0.000503  0.000502  0.00001794   98.48  0.0000 0.0000  0.00
          m  0.000503  0.000502  0.00001794   98.48
          p  0.000503  0.000502  0.00001794   98.48
Bianca____a  0.000395  0.000395  0.00001794   98.09  0.0000 0.0000  0.00
          m  0.000395  0.000395  0.00001794   98.09
          p  0.000395  0.000395  0.00001794   98.09
Cordelia__a  0.000333  0.000332  0.00001794   98.65  0.0000 0.0000  0.00
          m  0.000333  0.000332  0.00001794   98.65
          p  0.000333  0.000332  0.00001794   98.65
Cressida__a  0.000413  0.000413  0.00001794   99.81  0.0000 0.0000  0.00
          m  0.000413  0.000413  0.00001794   99.81
          p  0.000413  0.000413  0.00001794   99.81
Juliet____a  0.000430  0.000431  0.00001794   99.58  0.0000 0.0000  0.00
          m  0.000430  0.000431  0.00001794   99.58
          p  0.000430  0.000431  0.00001794   99.58
Ophelia___a  0.000359  0.000359  0.00001794   99.00  0.0000 0.0000  0.00
          m  0.000359  0.000359  0.00001794   99.00
          p  0.000359  0.000359  0.00001794   99.00
Perdita___a  0.000511  0.000511  0.00001794   99.31  0.0000 0.0000  0.00
          m  0.000511  0.000511  0.00001794   99.31
          p  0.000511  0.000511  0.00001794   99.31
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Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Puck______a  0.000575  0.000574  0.00001794   98.08  0.0000 0.0000  0.00
          m  0.000575  0.000574  0.00001794   98.08
          p  0.000575  0.000574  0.00001794   98.08
Rosalind__a  0.000467  0.000466  0.00001794   97.15  0.0000 0.0000  0.00
          m  0.000467  0.000466  0.00001794   97.15
          p  0.000467  0.000466  0.00001794   97.15
Cupid_____a  0.000500  0.000501  0.00002329   98.85  0.0000 0.0000  0.00
          m  0.000500  0.000501  0.00002329   98.85
          p  0.000500  0.000501  0.00002329   98.85
Desdemona_a  0.000419  0.000419  0.00002329   99.66  0.0000 0.0000  0.00
          m  0.000419  0.000419  0.00002329   99.66
          p  0.000419  0.000419  0.00002329   99.66
Portia____a  0.000442  0.000443  0.00002329   99.00  0.0000 0.0000  0.00
          m  0.000442  0.000443  0.00002329   99.00
          p  0.000442  0.000443  0.00002329   99.00
Ariel_____a  0.001278  0.001298  0.00064893   99.09  0.0010 0.0000  0.00
          m  0.001277  0.001298  0.00064893   98.97
          p  0.001276  0.001298  0.00064893   98.85
Mab_______a  0.000653  0.000649  0.00064893   99.96  0.0000 0.0000  0.00
          m  0.000653  0.000649  0.00064893   99.96
          p  0.000653  0.000649  0.00064893   99.96
Oberon____a  0.003908  0.003894  0.00064893   99.49  0.0020 0.0000  0.00
          m  0.003901  0.003894  0.00064893   99.88
          p  0.003893  0.003894  0.00064893  100.00
Titania___a  0.002922  0.002920  0.00064893   99.99  0.0020 0.0000  0.00
          m  0.002916  0.002920  0.00064893   99.97
          p  0.002911  0.002920  0.00064893   99.79
Miranda___a  0.000869  0.000886  0.00177157   99.91  0.0010 0.0000  0.00
          m  0.000868  0.000886  0.00177157   99.90
          p  0.000867  0.000886  0.00177157   99.89
Umbriel___a  0.001787  0.001772  0.00177157   99.92  0.0040 0.0000  0.00
          m  0.001780  0.001772  0.00177157   99.98
          p  0.001773  0.001772  0.00177157  100.00
Ferdinand_a  0.191130  0.191130  0.00477824  100.00  0.3680 0.3675  0.14
          m  0.139715  0.139763  0.00477824
          p  0.088300  0.088397  0.00477824   99.59
Setebos___a  0.186126  0.186351  0.00477824   97.83  0.5910 0.5918  0.14
          m  0.116987  0.117067  0.00477824   99.72
          p  0.047848  0.047782  0.00477824   99.82
Prospero__a  0.156895  0.156792  0.00603047   99.71  0.4450 0.4444  0.13
          m  0.108578  0.108548  0.00603047   99.98
          p  0.060261  0.060305  0.00603047   99.95
Sycorax___a  0.123908  0.123625  0.00603047   97.83  0.5220 0.5185  0.67
          m  0.081412  0.081411  0.00603047  100.00
          p  0.038915  0.039198  0.00603047   97.84
Francisco_a  0.032756  0.032690  0.00817243   99.93  0.1460 0.1429  2.12
          m  0.028583  0.028604  0.00817243   99.99
          p  0.024410  0.024517  0.00817243   99.83
Margaret__a  0.159274  0.159362  0.00817243   99.88  0.6610 0.6596  0.21
          m  0.095890  0.096026  0.00817243
          p  0.032507  0.032690  0.00817243   99.51
Stephano__a  0.065739  0.065379  0.00817243   98.10  0.2290 0.2308  0.79
          m  0.053490  0.053121  0.00817243   98.00
          p  0.041241  0.040862  0.00817243   97.90
Trinculo__a  0.069211  0.069466  0.00817243   99.04  0.2080 0.2143  3.03
          m  0.057294  0.057207  0.00817243   99.89
          p  0.045377  0.044948  0.00817243   97.32
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Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Caliban___a  0.056022  0.056284  0.01608124   99.74  0.1590 0.1667  4.84
          m  0.048336  0.048244  0.01608124   99.97
          p  0.040651  0.040203  0.01608124   99.24

2.2.2.5 Moons of Neptun

Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Despina___a  0.000351  0.000353  0.00003927   96.72  0.0002 0.0000  ----
          m  0.000351  0.000353  0.00003927   96.52
          p  0.000351  0.000353  0.00003927   96.31
Galatea___a  0.000414  0.000412  0.00003927   98.02  0.0000 0.0000  ----
          m  0.000414  0.000412  0.00003927   98.02
          p  0.000414  0.000412  0.00003927   98.02
Larissa___a  0.000492  0.000491  0.00003927   98.72  0.0014 0.0000  ----
          m  0.000492  0.000491  0.00003927   99.66
          p  0.000491  0.000491  0.00003927  100.00
Proteus___a  0.000787  0.000785  0.00003927   98.83  0.0005 0.0000  ----
          m  0.000786  0.000785  0.00003927   99.41
          p  0.000786  0.000785  0.00003927   99.79
Thalassa__a  0.000335  0.000334  0.00003927   99.39  0.0002 0.0000  ----
          m  0.000335  0.000334  0.00003927   99.47
          p  0.000335  0.000334  0.00003927   99.54
Naiad_____a  0.000323  0.000322  0.00064478  100.00  0.0004 0.0000  ----
          m  0.000322  0.000322  0.00064478  100.00
          p  0.000322  0.000322  0.00064478  100.00
Halimede__a  0.165178  0.165171  0.00158058   99.98  0.5711 0.5714  0.05
          m  0.105135  0.105109  0.00158058   99.72
          p  0.045092  0.045047  0.00158058   99.17
Triton____a  0.002372  0.002371  0.00158058  100.00  0.0000 0.0000  ----
          m  0.002372  0.002371  0.00158058  100.00
          p  0.002372  0.002371  0.00158058  100.00
Laomedeia_a  0.224322  0.224457  0.00307475   98.10  0.4237 0.4244  0.17
          m  0.157562  0.157581  0.00307475
          p  0.090803  0.090705  0.00307475   99.00
Nereid____a  0.064540  0.064570  0.00307475   99.91  0.7512 0.7500  0.16
          m  0.036855  0.036897  0.00307475   99.81
          p  0.009169  0.009224  0.00307475   99.69
Sao_______a  0.193812  0.193709  0.00307475   98.90  0.2931 0.2923  0.27
          m  0.149882  0.149894  0.00307475
          p  0.105951  0.106079  0.00307475   98.31
Neso______a  0.483392  0.483142  0.01558522   99.75  0.4945 0.4940  0.10
          m  0.323447  0.323393  0.01558522
          p  0.163503  0.163645  0.01558522   99.92
Psamathe__a  0.452567  0.451971  0.01558522   98.56  0.4499 0.4500  0.02
          m  0.312137  0.311704  0.01558522   99.24
          p  0.171706  0.171437  0.01558522   99.71
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2.2.2.6 Moons of Pluto

Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Charon____a  0.000117  0.000117  0.00000117  100.00  0.0022 0.0025 11.61
          m  0.000117  0.000117  0.00000117
          p  0.000117  0.000117  0.00000117   99.92
Hydra_____a  0.000435  0.000435  0.00000465   97.71  0.0055 0.0054  2.53
          m  0.000433  0.000432  0.00000465   98.97
          p  0.000430  0.000430  0.00000465   99.70
Kerberos__a  0.000386  0.000386  0.00000465   99.85  0.0000 0.0000  ----
          m  0.000386  0.000386  0.00000465   99.87
          p  0.000386  0.000386  0.00000465   99.85
Nix_______a  0.000325  0.000326  0.00000465   99.89  0.0000 0.0000  ----
          m  0.000325  0.000326  0.00000465   99.87
          p  0.000325  0.000326  0.00000465   99.89
Styx______a  0.000284  0.000284  0.00000465   98.93  0.0000 0.0000  ----
          m  0.000284  0.000284  0.00000465   98.84
          p  0.000284  0.000284  0.00000465   98.85

2.2.2.7 Moons of Mars

Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Deimos____a  0.000157  0.000157  0.00006272  100.00  0.0003 0.0000  ----
          m  0.000157  0.000157  0.00006272  100.00
          p  0.000157  0.000157  0.00006272  100.00
Phobos____a  0.000064  0.000063  0.00006272   99.79  0.0151 0.0000  ----
          m  0.000063  0.000063  0.00006272  100.00
          p  0.000062  0.000063  0.00006272   99.76

2.2.2.8 Earth Moon

Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%
-------------------------------------------------------------------------
Mond______a  0.002711  0.002713  0.00028555   99.95  0.0549 0.0556  1.28
          m  0.002570  0.002570  0.00028555  100.00
          p  0.002428  0.002427  0.00028555   99.98

2.2.2.9 Inner Moons of Trappist 1 A
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Satellite    Apsidal values [AU] Wavelength   WS %   Eccentricity values
             astron. calculated in AU         astron. appr. dev.%

-------------------------------------------------------------------------
1_b_______a  0.011891  0.011935  0.00183621   99.43  0.0810 0.0833  2.84
          m  0.011000  0.011017  0.00183621   99.91
          p  0.010109  0.010099  0.00183621   99.97
1_g_______a  0.047745  0.047741  0.00183621  100.00  0.0610 0.0612  0.33
          m  0.045000  0.044987  0.00183621   99.95
          p  0.042255  0.042233  0.00183621   99.86
1_d_______a  0.022470  0.022500  0.00300000   99.90  0.0700 0.0714  2.00
          m  0.021000  0.021000  0.00300000  100.00
          p  0.019530  0.019500  0.00300000   99.90
1_c_______a  0.016245  0.016203  0.00462931   99.92  0.0830 0.0769  7.35
          m  0.015000  0.015045  0.00462931
          p  0.013755  0.013888  0.00462931   99.19
1_e_______a  0.030380  0.030091  0.00462931   96.19  0.0850 0.0833  2.00
          m  0.028000  0.027776  0.00462931   97.70
          p  0.025620  0.025461  0.00462931   98.84
1_f_______a  0.039331  0.039349  0.00462931   99.98  0.0630 0.0625  0.79
          m  0.037000  0.037034  0.00462931   99.95
          p  0.034669  0.034720  0.00462931   99.88
1_h_______a  0.060000  0.060181  0.00462931   98.50  0.0000 0.0000  ----
          m  0.060000  0.060181  0.00462931   98.50
          p  0.060000  0.060181  0.00462931   98.50

2.2.2.10 Summary results
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From the table values, a mean wavelength was calculated with one
value from each satellite. The values for the initial distance of the
ring systems (RA = ring beginnings) are taken from Wikipedia  II.2.
Both  sets  of  numbers  are  the  basis  for  the  investigation  of  their
relationship  to  the  respective  central  mass,  which  was  carried  out
with the help of linear regressions on a double logarithmic scale as
described in Part I and reproduced in Part II, Chapter 2.3.

Wavelength averages and ring beginnings (RA)
Central body Satellite                 Wavelength in AU             RA in 
km-------------------------------------------------------------------------------
---
Sonne        10      7.90328685  (690956)
Jupiter            51        0.05252795   92000
Saturn                34      0.01596655   67000
Uranus           27       0.00284291   38000
Neptun         13       0.00341515   41900
Erde                     1       0.00028555   (17951)
Mars                     2       6.272e-005    9378*

Pluto                     5       3.954e-006    (3141)

Trappist-1a           7       0.00359852   (338240)

The values in brackets are calculated from the regression function of
the other central bodies. 
*) The (Phobos) distance for Mars was evaluated as the 'beginning of
the ring' in the regression.

It  is  interesting  that  only  the  correlation  of  mean  weighted
wavelength to central mass can be verified with good certainty (cf.
Fig. 2.3.2).

 
II.2) Wikipedia/Jupiter rings (Saturn rings, etc.) As of 01.08.2017
One  might  assume  that  the  averaged  path  distances  provide  an
equivalent result. This is not the case. Figure 2.2.2.10.1 shows this. 
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The coefficient of determination is significantly worse at about 89%
and the slope coefficient is just slightly greater than zero at 99.9%
confidence.
Even if the individual values of the orbital radii of all satellites are
used for the analysis, there is no well-established correlation (Fig.
2.2.2.10.2), although there are 140 values instead of 8. Although it is
now certain  (99.9%)  that  the  increase  is  greater  than  zero,  i.e.  a
correlation is not rejected, the coefficient  of determination is  very
low at approx. 47%.

Fig. 2.2.2.10.1 Relationship between averaged satellite radii and 
central mass
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Fig. 2.2.2.10.2 Relationship between satellite radii (all values) and 
central mass
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2.2.3 Examine the ratios of wavelengths (from 2.2.2.2) for their
agreement with formula (15) from chapter 1.

Formula  (15)  from Chapter  1  says  something  about  the  ratios  of
wavelengths of a central body among each other under the condition
that  "0"  from  (14)  is  partly  constant  within  a  system  for  lunar
groups.  Which  wavelength  (Wl[AU])  is  compared  with  which  is
arbitrary here, any other wavelength then results from formula 

Wl Wlber bezug =  
m

m
n1

2
 

    1. (15)
This is examined below using the example of the planet "Jupiter".
Table 2.2.3.1 compares with the shortest wavelength (from 2.2.2.2 in
italics).
Under "Abw %" the relative deviation of the wavelength calculated
according to (15) in percent to the actual one is listed. Under "Type"
the objects belonging to the wave (max. 3) are listed, the number is a
rough order of their size (0-4, small-large) and the letter indicates the
orbital inclination (r-regular, i-irregular, t-retrograde). The last line
contains mean values for the existing and calculated wavelengths and
for the deviations.

Table 2.2.3.1 of Jupiter's wave ratios (ref: smallest wavelength)

WL[AU]     m1  m2 m1/m2   n  WLappr/AU Abw[%] Type
-------------------------------------------------------
0.0022809   4   1  4.00  -1  0.0022854 0.200  1t
0.0017950   1   1  1.00   0  0.0017950 0.000  1r 2r
0.0017960   1   1  1.00   0  0.0017950 0.061  3r 4r 3r
0.0126340   7   1  7.00   0  0.0125650 0.547  1t 1t
0.0056395   1   1  1.00   1  0.0056391 0.007  3r
0.0113482   2   1  2.00   1  0.0112783 0.616  1t
0.0169172   3   1  3.00   1  0.0169174 0.001  0t
0.0287558   5   1  5.00   1  0.0281957 1.947  1t
0.0027728   1   2  0.50   1  0.0028195 1.687  2r 2r
0.0080009   3   2  1.50   1  0.0084587 5.721  0t 2t
0.0143471   5   2  2.50   1  0.0140978 1.737  2t
0.0174017   1   1  1.00   2  0.0177159 1.806  2i
0.0562682   3   1  3.00   2  0.0531478 5.546  1t 0t
0.0912081   5   1  5.00   2  0.0885796 2.882  1t 1t
0.2121989  12   1 12.00   2  0.2125912 0.185  1t 0t 1t...

WL[AU]     m1  m2 m1/m2   n  WLappr/AU Abw[%] Type
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---------------------------------------------------------
0.0086602   1   2  0.50   2  0.0088579 2.283  0t
0.0251715   3   2  1.50   2  0.0265739 5.571  2i 1i 1i
0.0431589   5   2  2.50   2  0.0442898 2.620  1t 1t 0t...
0.0459922   5   2  2.50   2  0.0442898 3.701  1t
0.0645668   7   2  3.50   2  0.0620057 3.967  1i 1i 2i
0.0778438   9   2  4.50   2  0.0797217 2.412  1t 2t 1t...
0.0246444   4   3  1.33   2  0.0236212 4.152  0t 1t 0t
0.0148614   5   6  0.83   2  0.0147632 0.661  1t
----------------------------------------------------------
0.0342723                    0.0340002 2.195

2.2.3.2 Full wavelength comparison for Jupiter's moons

In the comparison of all waves from chapter 2.2.2.2, the wavelength
"0.00179609" is omitted because of its proximity to "0.0017950" and
instead  of  "0.0027728"  the  value  "0.0056395"  determined  in  the
direct joint analysis of the 4 Galilean moons is taken, a large number
of agreements with formula 1. (15) is shown.
For the Galilean moons, the ratio here results in the value "3.1418",
which  deviates  only  0.006  %  from  "".  The  22  wavelengths  of
Jupiter's  moons  allow  231  comparisons.  All  comparisons  have
relative deviations of less than 6 % for single-number values. The
distribution of the deviations is plotted in Fig. 2.2.3.2.1. 61.4 % of
the comparative values of 231 deviate by less than 1 %. 44.1 % have
relations  with   and 17.3  % are  integer  relations.  Table  2.2.3.2.1
presents  the  results  in  matrix  form,  above  the  diagonals  the
coefficients  in  equation 1.(15)  "l",  "m1" and "m2" and below the
relative deviations in percent, the distribution of which is shown as a
frequency  diagram  in  the  lower  part  of  the  figure.  Fig.  2.2.3.2.2
shows all waves ratios whose deviation is lt. 1%. 
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2.2.3.3 Conclusions

Despite  the  presumed  disturbance  in  the  Jupiter  system,  an
astonishingly high proportion exists in the investigated waves, which
confirms formula (15) Chap.1. (small values for m1, m2; where less
than  1  %  deviation  occurs)  and  at  the  same  time  with  it  the
assumption  that  "0"  must  be  a  constant  quantity  related  to  the
central  body.  However,  it  is  also  possible  that  there  are  several
different  values  of  "0"  that  apply  to  groups  of  wavelengths.  A
distinction as to whether this is the case or whether the deviations are
due to disturbances is not made here.
If one compares the satellites assigned to the waves (section 2.2.2), it
can be seen that the higher deviations in table 2.2.3.1 occur mainly
with retrograde or irregularly orbiting satellites, which usually have
considerably lower masses. The deviations could also be a measure
of the perturbation size of these satellites.

In  chapter  2.3.1  the  empirically  determined  correlation  of  mean
wavelength  to  central  mass  is  described  and  shows  the  direct
influence on "0".  The fact  that  it  is  still  not  suitable  for  a  clear
mathematical description of the apsidal positions indicates that there
must  be other  influences.  The  deviation in  the  Trappist  system is
already  too  large  to  be  explained  solely  by  the  peculiarity  of  the
exopla¬ne¬tence determination.

In the case of Jupiter (2.2.3.1), formula (15) from Chapter 1 is often
well confirmed. Most clearly in the case of the Galilean moons, but
also in the case of the retrograde orbiting moons, wavelengths with
deviations of less than 1 % are found, which differ only by powers or
integer values of 

The wavelength comparisons for Saturn, Uranus and Neptune show
similar results (approx. 20 - 30 % agreement with equation (15) with
deviation  <  1  %),  but  seem  to  be  more  strongly  affected  by
disturbances.
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2.3 Interrelationships: Empirically determined relations 
              between mean wavelengths and the corresponding  

central mass and of inner ring beginnings (rA) to the  
central mass.

2.3.1 |Mean wavelength(mWl) / km| = f(|Central mass(M) / kg|)

Empirically, as already indicated in Chapter 2.2.2.10, the following
correlation  was  found  by  means  of  linear  regression  between  the
logarithmic  values  of  the  determined  mean  weighted  wavelengths
(mWL)  of  the  investigated  central  bodies  (planets,  sun)  and  their
masses, also on a logarithmic scale (cf. Fig. 2.3.2):

ln (|mWL / km|) = 0.788913 ln(|central mass / kg|) - 34.04069 (1)

Although  only  a  small  amount  of  data  (n=8)  is  available,  the
coefficient  of  determination  of  99.74%  is  high,  which  delimits  a
significance  range  of  99.9%  statistical  certainty  for  the  increase
coefficient of 0.69 ... 0.89.II.1
The value 0.788913 deviates by less than 0.5% from a quarter of the
circular  number  but  in  the  following  conversions  it  is  not  only
brought into connection with the circular number for this reason. In
the  further  explanation,  a  reference  to  it  is  also  found  in  the
examination  of  the  Rinan  beginnings.  If  /4  is  assumed  for  the
regression coefficient, the constant must be adjusted.
Resolved according to mean wavelength and central mass results in
(1):
mWl / km = 1.6456 x 10-15 (M / kg) 0.788913

bzw.
mWl / AE = 1.10002 x 10-23 (M / kg ) 0.788913                     (2)

II.1)    R.Storm, Wahrscheinlichkeitsrechnung etc., VEB Fachbuchverlag Leipzig 1967,  
 Kap.13.5.2 ff.

2.3.2 |Start of a ring system(rA)/km|=
              f (|central mass(M)/kg|)
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The logarithmic values of the ring beginnings, also set in relation to
the logarithmic mass values of associated central bodies (in this case
only planets) with the aid of linear regression, result in the following
relationship (cf. Fig. 2.3.1):

ln (|ra / km|) = 0.287215  ln(|Zentralmasse / kg|) – 6.591640           (3)

Here the data size is smaller (n=5, including Mars (Phobos)). The
coefficient of determination is 99.92% and the signifi¬cance range
for 99.9% reliability of the slope coefficient is 0.22 ... 0.35.
Thus, the increase of this correlation is significantly different from
that  of  the  wavelength.  Interesting,  however,  is  the  fact  that  the
difference  of  both  slope  factors  results  in  the  value  0.501682
(deviation from 0.5 is 0.34 %), which means that the relation of the
functions is not proportional to the mass directly, but to its root.
Solved, equation (3) reads:

rA / km = 1.3718 x 10-3 (M / kg) 0.287215

resp.

rA / AE = 9.1699 x 10-12 (M / kg) 0.287215              (4)
            

The ratio of (2) to (4) is

mWl / rA = 1.1996 x 10-12 (M / kg ) 0.501698                     (5)
Thus, the mean wavelengths and ring beginnings would be the same
for  a  central  mass  of  approx.  5.771*1023  kg.  This  corresponds
approximately  to  the  mass  of  Mars  (6.419*1023  kg).  From (3)  it
follows for the actual Martian mass a ring beginning at ~9444 km,
Phobos has an average distance of 9378 km, to regard it as the rest of
a ring beginning does not seem absurd.
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Fig. 2.3.2 Relationship between weighted average wavelengths and
central mass as well as ring beginnings and central mass

Fig.  2.3.2  shows  the  logarithmic  values  of  the  mean  weighted
wavelengths  (in  km) plotted  against  the  logarithmic  values  of  the
masses (in kg) of the Sun, Trappist_1a and the planets of the Sun,
and the corresponding data of a linear regression (this one without
Trappist-1a), the results of which were explained in this chapter and
in  chapter  2.3.1.  For  Pluto,  Charon's  "Ownwave"  was  taken  into
account.
The same regression procedure is used for the inner beginnings of the
ring  systems  in  relation  to  their  central  bodies  and  shown in  the
diagram.
Compared to Figures 2.2.2.10.1/2, it is clear that the regression has a
significantly  higher  coefficient  of  determination  (and  thus  also  a
higher correlation coefficient). 
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The  increase  value  (regression  coefficient)  of  the  regression  is
remarkable.  Its  fourfold  value  corresponds  relatively  exactly  to
Ludolph's number "" with a small deviation (~0.45%). This could
be  regarded  as  a  coincidence  if  the  regression  coefficient  of  the
correlation  of  ring  beginnings  to  central  masses  did  not  have  the
value  0.287215  and  the  difference  between  the  two  coefficients
would not be 0.501698. This value is close to 0.5.
Furthermore, it is striking that the value 0.287215 corresponds to the
modulo of twice the value of "" with only a deviation of 1.4%.
Geometrically,  this  characterises  the  difference  between  the
circumference of a circle and the circumference of a hexagon whose
edge lengths correspond to the radius of the circle. (If one sets up the
equation from this:
2  - 6 =  / 4 - 0.5, we get the well known approximate value of 22 /
7 for "").

Thesis II.9
There is a statistically proven correlation between the central mass
and the mean wavelength of its satellites.

Thesis II.10
The  wavelengths  provide  a  better  result  than  simple  distance
observations.  They  play  the  decisive  role  for  satellite  orbital
distances.

Thesis II.11
The  beginnings  of  ring  systems  are  certainly  connected  with  the
associated central masses.
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Thesis II.12
Ring systems are general in nature as long as disturbances do not
prevent them and the central mass is greater than the mass of Mars,
for  example.  The  inner  beginnings  of  the  ring  system are  clearly
related to the central mass. The ratio of the mean wavelength to the
beginning of the ring is also directly related to the central mass.

Thesis II.13
The clearly better evidence of a relationship between wavelengths
and  central  masses  (Fig.  2.3.1  compared  to  Fig.  2.2.2.10.1/2)
confirms the wave theory in general. The relation to the connection
between  ring  beginnings  and  central  mass  strengthens  this  even
more and confirms Thesis II.8.

Thesis II.14
In the double-logarithmic system, the slope of the line of correlation
between central mass and mean wavelength is about a quarter of
Ludolph's number Pi and thus becomes the exponent of the central
mass in the linear correlation.
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PART III Further  mathematical  derivations  of  physical
relationships

1. Relativistic  extension  of  part  II-1.  Equation  (1)  and
conclusion therefrom

1.1 Extension of the equation according to Dirac

The equations from Part II-1. (1) and (2) solve problems as long as
the velocities are small compared to the speed of light. However, this
means  that  the equations do not  conform to  the  special  theory  of
relativity.  The Schroedinger equation of  the older  quantum theory
already faced the same problem. Since the equivalence between them
and the  latter  is  now given,  the  path  to  adaptation  to  the  special
theory of relativity is to be followed as Paul Dirac did in 1928. The
mathematical procedure presented by Wilhelm Macke in his textbook
of theoretical physics "Quantum and Relativity" III.1 is used.
Equation II.1 (1)


L

 i
  =  H 

d

dt
 

      II.1 (1)
contains the Hamiltonian operator "H" (is identical to the energy "E"
if time is independent), in which the momentum occurs with a spatial
coordinate in the second degree, but the time is linear. However, the
special theory of relativity requires the equivalence of time and place.
Therefore,  an  approach  is  made  for  "H"  that  also  contains  the
location coordinate in the momentum only linearly:       

H =  mc c² 
 
 p                              (2)

III.1)  W.  Macke,  Quanten  und  Relativität,  Leipzig  1963  Akademische
Verlagsgesellschaft, Geest & Portig  K.-G.; Kapitel 131.

The Impulse
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p
r

  
L

i
 

d

d


            (3)

is an operator just as in the non-relativistic form of equation (1), "c"
is the speed of light, "m" the (rest) mass. The adjustment must be
made via the remaining quantities, whereby it cannot be assumed that
"alpha"  and  "beta"  are  simple  factors,  which  is  indicated  by  the
arrow. 
Einstein's  energy-mass  relationship  is  E=Mc².  Its  other  forms  of
representation are derived III.2 

 
 E  M       


 c

mc

v
c

c mc²
²

²
1

2

2
p

       (4)
“M" is the motion-dependent mass and "m" its motion-independent
part, also called rest mass. "v" is the relative velocity.
The third term of (4) is now related to (2), since time independence is
required and therefore H = E applies. Relation (2) is squared and (4)
likewise in order to resolve the root in (4).
This results from (2)

 H²   

2

  
 

mc c²   p

resp.

 H² =   
2

mc c mc mc² ² ² ³ ³     
      
  p p p p

          (5)
and from (4):

 E² =  H² =  
2

mc c² ² ² p
                         (6)

III.2)  W. Macke, Wellen, Leipzig 1963 Akademische Verlagsgesellschaft,  Geest &
Portig  K.-G.; Kapitel 836 (15), (16), (18).
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Only if "Alpha" and "Beta" matrices with the following properties

        ² ) )
   

   = 1   (    (i k k i ik2 0           (7)

(5) can be identical with (6). The following applies to the Kronecker
symbol

   =  ik 0 für i k
 1 für i=k  ,

The beta matrix cannot be a unit matrix, otherwise the third property
of (7) would not be fulfilled.
Equation (5) thus simplifies to

 E² =  H² =  mc c² ² ² ²( )² 
 
 p

            (8)

The two matrices are retained in order to make it clear that
equation  (1)  has  now  become  a  matrix  equation,  i.e.  a  multi-
component wave equation, when it is changed to "H" by taking the
root. However, the energy then becomes the relation

E =  c
  

 m c² ² ² ( )²  p
            (9)

and  itself  has  matrix  form  and  one  must  take  the  negative  sign
seriously. Accordingly, the relativistic form of equation (1) describes
both the positive energy known to us 

E =  c




 

m c² ² ² ( )²  p
          (10)

as well as a negative form of energy

E =  - c




 

m c² ² ² ( )²  p
          (11)
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and the sum of both "compensates" each other with equal values of
"m" and "p":

 E E 0+ -     
 

 


          (12)
 
Since equations (1) and (3) contain the classical angular momentum
value,  it  is  not  possible  in  the  interpretation,  as  Dirac  did,  to
reinterpret  the  negative  sign  of  energy  as charge  and spin,  which
would  open  the  way  to  the  description  of  antimatter,  but  the
interpretation can only go in the direction that "negative" energy is an
independent form of energy, but in no case that "positive" energy
can take on negative values. Furthermore, in both cases, energy is to
be understood as a matrix whose dimension has not yet had to be
disposed of. A four-dimensional form (three space components and
one  time  component)  in  accordance  with  the  special  theory  of
relativity makes sense.
Symbolically, the "zero" is also understood as a zero matrix, which
states  that  two  completely  compensating  things  can  no  longer  be
perceived  from the  outside  and  no  statements  can  be made about
them. According to this interpretation, both forms of energy remain,
even if they are no longer perceptible when united, and the law of
conservation of energy applies universally.

Thesis III.1
There  exists  an  independent  form of  energy  that  is  negative  and
independent of the energy we know.

Thesis III.2
The law of conservation of energy (1st law of thermodynamics) is
fundamentally and universally valid.
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1.2  Consequence of negative energy

The  first  relationship  of  equation  1.1  (4)  establishes  the  direct
connection between energy and mass. This is also maintained in the
derivation of 1.1 (11) and leads to the definition of a "negative mass".

E- = M- c²  with  M- = - M+              (1)
When applied to Newton's law of gravity

                           
F   G

M M

r²
G

1 2




            (2)
means that:

- Positive mass (positive energy) attracts positive mass
- Negative mass (negative energy) attracts negative mass
- Positive and negative masses (energies) repel each other

Thesis III.3
Negative energy (mass) repels all matter belonging to the standard
model,  bosons, fermions and their  antiparticles (dark matter must
also be included). 

Thesis III.4
Negative energy (mass) is identical with dark energy. 

Thesis III.5
If there is an unequal amount of both types of energy in the universe,
the  difference  must  have existed  before  the  Big  Bang (conclusion
from III.2).
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Thesis III.6
According to Newton's law of gravitation, this differential quantity of
one  type  of  energy  contracted,  collapsed  to  the  smallest  possible
radius and caused the Big Bang.

Thesis III.7
For the difference quantity (before the Big Bang), the other type of
energy must have existed either in  equal or unequal quantity and
must lie outside our horizon of observation because of the repulsion
between the two types.
In  the  case  of  equal  quantity  (the  cause  of  the  trigger  for  its
formation is unclear, perhaps a fluctuation) before the big bang, our
big bang is the second, in the case of unequal quantity the (n+1)th.
"n"  is  then  greater  than  1  but  indeterminable.  It  is  also
indeterminable whether the partner to the difference set was larger
or smaller than itself.

2 The fine structure constant
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2.1 Derivation of the fine structure constant

The fine structure constant is designated by the Greek letter "alpha"
and is not to be confused with the matrix from chapter 1.1.
It  was  discovered  by  Arnold  Sommerfeld  in  1916  and  is  a
dimensionless  number  and  is  called  the  coupling  constant  of  the
electromagnetic interaction.

Their valueIII.3 is

 3

107.2973525664
It is related to other physical constants:




  
e²

2 hc0 


            (1)

"e" is the electric elementary charge, Planck's quantum of action "h"
is not used here in a reduced form, the other two constants are the
dielectric constant and the speed of light "c".
A  derivation  of  the  fine  structure  constants  can  be  found  e.g.  in
volume  II  "Atomic  structure  and  spectral  lines"  by  Arnold
Sommerfeld in
Chap. 7.III.4

Here, a derivation is carried out which should contribute to further
clarification of the meaning of the fine structure constants.

III.3)  Wikipedia/Feinstrukturkonstante 05.12.2018
III.4)  A. Sommerfeld, Atombau und Spektrallinien, Friedr.Vieweg & Sohn Braunschweig
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A mass "M" may be forced into a circular path by an unknown force,
even if it is moving very close to the speed of light in the limiting
case. Then it imposes on this force the centrifugal force

F lim 
v

M(v)v²

r
Z  







c             (2)

against.  The  energy  of  this  "mass"  is  E  =  M(v)  c².  Dissolved
according to M(v), (2) changes into

F lim 
v

Ev²

c²r
Z  







c             (3)

When the limiting case v = c is reached, "E" can be replaced by

E h 
hc

     
             (4)

and (2) becomes

F
h c

 r
Z  

              (5)
if the wavelength is identical to the circumference of the orbit

   2  r             (6)

to the radius "r", then (5) can be transformed into

F
hc

2  r²
Z  

             (7)
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The assumption (6) is analogous to the description of matter waves
formulated by De BroglieIII.5 at the time. 
The reason that only a special wavelength was taken here and not
integer  shorter  ones,  which  would  also  fulfil  the  condition  of
stationary waves on an orbit and thus represent stationary processes,
is that an integer increase of the mass "M(v)" was then made in (2),
which would only result in a kind of multiplication of equation (9) on
both  sides  and  would  not  change  anything  in  the  outcome of  the
overall consideration.
The unknown force, which must be equal to (7), is determined by a
comparison  with  the  known  elementary  force  of  the  electrostatic
attraction of two elementary charges, also called the Coulomb force.
The Coulomb force is known as

F   
e²

4  r²
C

0 


               (8)
The unknown force is applied as follows

F   f F   f
e²

4  r²
? C

0 
   

              (9)
with an initially unknown factor "f".
Since "FZ" must be equal to "F?", "f" can be determined from (7) and
(9).

f  
hc

2  r

 r²

e²
  

2hc

e²

0 
  


  

²

4 0

          (10)

The comparison of (10) with (1) yields for the factor "f"

f  
1

           (11)

III.5)  W. Macke, Wellen, Leipzig 1962 Akademische Verlagsgesellschaft,  Geest &
Portig K.-G.; Kapitel 311.
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and means that the (elementary) force sought is approx. 137 times
stronger than the electrostatic force between two elementary charges
and thus represents a kind of force limit because higher speeds than
the speed of light are not possible for matter. Then, however, the fine
structure constant is the ratio of the (elementary) Coulomb force to
the boundary force and this is always in the amount of

F   F   
1 e²

4  r²
  

1
 F? GRENZ

0 
C    

      (12)

Thesis III.8
There is an elementary force limit that can also be represented as a
centrifugal force (actio = reactio).

Thesis III.9
The fine structure constant corresponds to the ratio of the elementary
Coulomb force to a force limit. This boundary force is 137.0359991
times stronger than the electrostatic force between two elementary
charges.
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2.2 Relationship to Planck units

In  his  1906  publication  on  the  theory  of  thermal  radiation,  Max
Planck  defined  a  form  of  representation  for  the  basic  physical
quantities  in  which  the  basic  quantities  are  traced back to  natural
constants such as the speed of light, the gravitational constant and
Planck's quantum of action, in the case of electromagnetic quantities
to  the  dielectric  constant  and  in  the  case  of  thermal  quantities  to
Boltzmann's constant.
The boundary force described in Chapter 2.1 (12) is identical with the
gravitational  force  between  two  Planck  massesIII.6 and  the
electrostatic force of two Planck charges, because one Planck charge

corresponds to
Q   

e
P 

  
            (1)

and the limit force 2.1 (12) can thus be formally defined as

                   

   
F   

Q

4  r²
  

G M

r²
  

hc

 r²
GRENZ

2
P

 

P

 0

 



  

2

2   (2)

“G" is the gravitational constant and "MP" is the Planck mass.
The Planck force (see III.6) is defined by

F   c
G

P

4


            (3)

Newton's law of gravitation (Chapter 1.2 (2)) reads as follows 

F   G
M M

r²
G

1 2




            (4)

III.6)  Wikipedia/Planck-Einheiten 06.12.2018
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and passes with the first relation 1.1 (4) into

                   

F   G
E

c r
  

1

F

E

r

E

r
G

1 2

4 2
P

1 2



  

E

.          (5)

Equation (5) can be interpreted as follows: the sought (Newtonian)
gravitational attraction of two energies multiplied by the Planck force
is  equal  to  the  product  of  two  gravitational  attraction  forces
associated with these energies, both acting on each other at a distance
"r".

Thesis III.10
The  boundary  force  described  in  Chapter  1.1  is  identical  in
magnitude to the electrostatic Coulomb force that prevails between
two Planck charges and also to the Newtonian gravitational force
between two Planck masses. The gravitational constant "G" has no
connection with the other natural constants.
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2.3 Limiting the periodic table of chemical elements

From the relationship 2.1. (12) it follows, since the boundary force is
by its  nature and derivation a  centrifugal  force,  that  if  one of  the
charges  in  Coulomb's  law  reaches  the  value  of  137  times  the
elementary charge, forms the centre and has an attractive effect on
the second (here elementary charge), the latter would have to revolve
with  almost  the  speed  of  light  in  order  to  compensate  for  the
attraction.
In  the  case  of  atoms,  this  would  mean  that  there  would  be  137
protons  (137  positive  elementary  charges)  in  the  nucleus  and  the
innermost orbiting electron would have to have almost the speed of
light in order not to crash into the nucleus. Since this is unlikely or
almost  impossible,  it  will  crash  into  the  nucleus  and  neutralise  a
positive charge by a reaction as described in particle physicsIII.7. But
then there are only 136 positive charges left in the nucleus and this
atom would be an isotope of the 136th chemical element.

From this consideration it  follows that theoretically there can be a
maximum  of  136  chemically  different  elements  and  that  the
periodensystem is limited upwards.
So far, 118 elements have been detectedIII.8 and thus exactly 18 new
ones, i.e. a number still to be detected, would be possible.
Thesis III.11
The periodic table of the chemical elements consists of a maximum of
136 different elements.

III.7)  Wikipedia/Betastrahlung/Elektroneneinfang 14.12.2018
III.8)  Wikipedia/Periodensystem 08.12.2018

3. non-singularity at extremely high mass concentrations.
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Equation II.1 (1) reads


L

 i
  =  H 

d

dt
 

            (1)

The Schrödinger equation of the older quantum theory has the form


h

2  i
  =  H 


d

dt
 

            (2)

If it is now to be fulfilled for (1) that it merges exactly into equation
(2) in the limiting case of decreasing angular momentum and that
equation  (2)  is  the  equation  for  the  smallest  possible  angular
momentum (correspondence principle), then this can only be fulfilled
if for the angular momentum

 L  =  n + 1
2  

h

 
    für  -  <  n <  


 

           (3)

applies, because then equation (2) follows from (1) for "n = 0", where
"n" is an integer. For "n = 0" and "n = -1" the smallest value of the
angular momentum goes in

L   =   
h

 
min 

2             (4)
via.

Equation  (3)  establishes  a  simple,  mathematically  defined
correspondence between the value of  the 'classical'  orbital  angular
momentum and the reduced Planck quantum of action, which will be
of  importance  in  considerations  of  ART  (General  Theory  of
Relativity).
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It  is  particularly  noteworthy  that  the  angular  momentum  as  a
mechanicphysical  quantity  can  itself  only  change  by  twice the
reduced Planck's quantum of action and is a quantised quantity (cf.
Chap. II.1).

 L =  2n  Lmin1             (5)

Thesis III.12
The  magnitude  of  the  classical  angular  momentum  is  not  an
analogous physical quantity, but corresponds to an odd quantity of
reduced Planckian effective quanta.

Thesis III.13
The magnitude of the classical angular momentum is always greater
than "zero".

Thesis III.14
The  smallest  possible  change  of  the  classical  angular  momentum
corresponds to the spin value of a graviton (postulated by the ART).

From equation  (4)  it  further  follows that  the  reduced  quantum of
action can be considered as an angular  momentum value formally
composed of "mass (energy)", "rotational speed" and "distance from
the centre of rotation (radius)" just like the angular momentum itself

|Lmin | = M(v) v r             (5)

and thus passes into the relationship 

|h| =  2  L   =  M(v) v 2 rmin   
            (6)

in the limiting case 
Since  the  mass  cannot  become  "infinitely"  large  and  the  velocity
must remain smaller than the speed of light for any given mass, the
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radius is always larger than "zero" for all matter that is in contact
with the quantum of action...

Thesis III.15
Black holes and elementary particles with spin and rest mass values
are not singularities.

Thesis III.16
All  elementary particles that  have a spin and do not move at the
speed of light must have mass (energy) that is independent of the
speed.
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4 A path to quantum gravity

4.1 The Schwarzschild metric in general relativity
             Theory of Relativity (GTR)

In GTR, the influence of gravity is understood as a space- and time-
curving property of barionic matter. Curved spaces are described 
mathematically with the help of differential geometry and the line 
(path) element is expressed there by:


 ds = g dx dx²  

   
(1)
The indices indicate the coordinates of the space under consideration
and its dimension, depending on how far they run. In general, their
counting starts at "1", in GTR at "0", in order to delimit time as a
zero coordinate from the usual space coordinates.
"g"  is  a  matrix,  more  precisely  a  tensor  (also  called  mass  tensor,
metric), in which the properties of space are contained.
In order to fulfil the above-mentioned requirement, the potential of
gravity must therefore be integrated into this matrix.
This  is  done  using  the  method  of  path  variation  known  from
mechanics,  which  leads  to  the  Euler-Lagrange  equation  and,  for
Lagrange  functions,  not  only  to  the  shortest  "path"  between  any
points, but also offers the possibility of integrating gravity into the
metric  via  the  Lagrange  function  that  applies  specifically  in
mechanics:

L = T – V           (2)

it says in mechanics.
The geodesic equation in arbitrarily curved space is derived from (1) 
according to the following procedure:
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ds ! =  0 =  g  dx dx  =  g  dx

ds
dx
ds

ds 
       (3)

From (3) it can be seen that the root expression in the last equation is
equal to "1" and, on the other hand, a Lagrange function that must
satisfy the Euler-Lagrange equation. This is generally:

d

ds

d
dx
ds

d

dx

L L















  0

            (4)

Carrying  out  the  differentiations  and  introducing  the  Christoffel
symbols  leads  to  the  geodesic  equation  (see  for  example  I.11
Chap.2.1):

d² x
ds²

dx
ds

dx
ds






 

  0
            (5)

If we succeed in integrating gravity exclusively into the metric, all
movements  will  take  place  on  geodesics  in  the  absence  of  other
forces.

Hamilton's principle is again used to integrate gravity. III.9

 Ldt ! =  0
            (6)

III.9)  Skript zur Vorlesung ART von Apl. Prof. Dr. rer. Nat. Jörg
          Main /Script von Michael Klas, Kap.5.3.1
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As the Lagrangian function "L" (not to be confused with the angular
momentum!), (2) is now used with the approach:

  L = T – V – mc²                       (7)

"mc²" is the velocity-independent energy, constant and with Newton's
gravitational potential for "V" it becomes:

L  
















mc² -1+
2c²

GM

r c²
x²

            (8)
resp:

L  



-mc² 1-
c²

2GM

r c²
x²

            (9)
Note: Since the terms with "c²" in the denominator are very small, 
the root development applies. 

(9) is inserted into (6):

 Ldt ! =  0 mc c²dt² - x² dt² -
2GM

r
dt²   



  (10)
The comparison with the second part of (3) shows:

ds² = c²dt² 1-
2GM

rc²
dx² - dy² - dz²






    (11)
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That gives the metric:

g  =  

1-
2GM

rc²
  0    0    0

      0     -1    0    0

      0       0  -1    0

      0       0    0  -1





















          (12)

and one realises that the first term "goo" contains a singularity that 
comes into play in the transition to spherically symmetric 
coor¬dinates:

00g  =  0 für  r  =  
2GM

c²
 S

        (13)
This  radius  is  called  the  event  horizon  or  also  the  Schwarzschild
radius, because below it no more statements are possible and even
electromagnetic radiation from the interior cannot escape it. It is the
mathematical  reason  for  "black  holes".  Incidentally,  for  a  Planck
mass "MP" it is identical with twice the Planck length "LP":

r  =  
2GM

c²
 ! =  2 S LP

        (14)
There

M ! =  =  
hc

2  G
 MP

         (15)
and

LP = 
G h

2  c³           (16)
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follows assertion (14).
If one passes from (Cartesian) coordinates to spherical coordinates, 
which is necessary for resting, weakly rotating or non-rotating central
masses, then it can be seen, since gravity then only acts radially, that 
only the time component and the radially changing term are 
influenced.
The static metric outside the mass (in a vacuum) is therefore sought.
With the approach for the line element in symmetrical spherical 
coordinates
ds² =  r) c²dt² -  (r) dr² -  r² d ² -  r² sin²  d ²f g(    ,   (17)

the resulting metric and Einstein's field equations

R -  
1

2
R g  =   T  =  

8 G

c
 T   

4
    

,           (18)

to be conducted in a vacuum,

R =  0 
the functions "f(r)" and "g(r)" can be determined by determining the
Christoffel symbols and solving the curvature tensor tapered to the
Ricchi tensor, and one obtains the sought Schwarzschild metric for
the static  curvature field generated by the gravitation of  a resting,
non-rotating central mass:

g =  

1-  
2GM

rc²
       0            0          0

     0        -
1

1-  
2GM

rc²

   0          0

     0                0          - r²         0

     0                0            0    - r²sin²  

 





























      (19)
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Here  the  singularity  in  term  "g11"  becomes  clear.  In  the  actual
Schwarzschild metric, the Schwarzschild radius "rS" is used for the
expression  "2GM/c²"  (13),  but  is  deliberately  not  used  here  with
regard to Chapter 4.2.
The complete procedure of the calculation path, which is only hinted
at  in  this  chapter,  can  be  followed,  for  example,  in  the  given
Literature III.9 Chapter 6.1.
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4.2 The approach to quantum gravity via the Schwarzschild 
metric

From Newtonian mechanics, in the central body problem, the relation
of the orbital angular momentum to the central mass and an orbital
parameter,  the  so-called  half-parameter  (in  polar  coordinates,  the
distance from the centre to the orbital point at an angle of 90 degrees)
is known.
For the spherically symmetric case, this orbital parameter is identical
to the radius and the orbital angular momentumIII.10  can be expressed
by:
L² =  k GM m²           (1)

"k",  the  half-parameter  of  the  elliptical  path,  is  identical  with  the
radius in the spherical symmetry case.

Now there are two possibilities to insert equation (1) into the metric
terms "g00" and "g11" with "k = r" and then to generate a transition to
the quantum of action with equation (5) from chapter 3.

III.10) W.  Macke,  Mechanik  der  Teilchen  Systeme  und  Kontinua,  Leipzig  1962
Akademische  Verlagsgesellschaft, Geest&Portig  K.-G.; Kap. 245
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4.2.1 Eliminate the radius

The further consideration is only carried out with the term "g00", since
the consequences are to be discussed at the "event horizon" occurring
here.
For "g00", the result is initially:

 
g  =  1

GM  m²

c L
 =  

g
oo

11

 
2 1²

² ²             (1)
and with equation (5) from chap. 3. it becomes:

 
 

g  =  1
GM  m² ²

c n +1 ² h
 =  

g
oo

11

 
8

2

1² 
² ²

            (2)
The "event horizon" occurs when

 
Mm =  

c h 2n +1

G 8           (3)
"M" is the (larger) central mass and "m" the orbiting mass, and it
follows from (3) that the two masses in the product can then only
assume discrete values.
If both are equal, it follows that the smallest possible masses "n=0",
which can orbit each other by gravitation, correspond to about 4/5 of
the Planck mass:

M  =  
c h 

G 8
  

1

2
  0.841 min

4
  


 M MPl Pl

       (4)
and there the relationship 

 
M  =  

2n +1

2
n

4
 MPl

             (5)
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should follow. Smaller masses, however, can run around larger ones
on elliptical or circular orbits, but always within the framework of
relation (3).

Thesis III.17
Since  all  particles  of  the  Standard  Model  have  masses  far  below
1019 GeV/c² (Planck mass ~ 1.2*1019 GeV/c²), gravity plays no role
for them and also in atomic regions.
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4.2.1 Eliminate "GM“

In the term "g00" (analogously "g11")  the  gravitational  influence is
replaced by equation (1) from chapter 4.2.1 and the result is:

g  =  1
L²

r c  m
 =  

g
oo

11

 
2 1

² ²²             (1)

Here,  too,  the  angular  momentum  is  used  with  the  help  of  the
relationship (5) chap. 3, from which

             

 
g  =  

2 2n +1  h²

4 ² r² c² m²
 =  

g
oo

11

1
1





²

             (2)
follows.
Obviously, the central mass is replaced by the circulating mass and
provides a set of discrete values for each radius at the singular point.
Note: If one eliminates only "G" instead of "GM", the central mass
remains with "M² " in the denominator next to "m² " and the radius
for equation 4.2.1 (3) can be determined.

On the other hand, in analogy to the Schwarzschild radius, an "event
horizon" results for each mass value, if the counting factor "n" is zero
and  thus  the  smallest  possible  value  for  the  orbital  angular
momentum is reached. In contrast to the Schwarzschild radius, which
becomes larger with increasing mass, this "event horizon" (referred
to as "rG") tends towards smaller and smaller values with increasing
mass, without, however, being able to become zero itself. Except for
a numerical factor (due to GTR), this statement is identical to the one
made in Chapter 3.

r  =  
h

2  c m
G

             (3)
With increasing counting factor "n", however, it increases again.
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The result (3) leads to the statement that matter is located above the
value (3)  and that  in  the case  of  "black  holes"  the  mass  must  be
located  between  the  Schwarzschild  radius  "rS"  and  "rG",  which
obviously cannot apply to elementary particles and only allows the
conclusion that their existence is not determined by gravitation, but
that  completely  different  "forces"  must  act  on  them,  possibly  the
force limit described in Chapter III.2.1?
If the radius "rG" is larger than the Schwarzschild radius, no black
hole  can  form  through  gravitation.  Thus  the  smallest  possible
gravitationally based black hole is conceivable if both radii are about
the same size and this would then also have to form a spherical shell
or a ring:

r =  
h

2  c m
 ! =  r  =  

2GM

c²
G S

           (4)

If we set "m=M", we obtain a minimum mass that could lead to a
black hole with

M =  
1

2
 M

4
P

the value discussed in Chapter III.4.2.1 (4).
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PART IV Summary of the macro quantum theory

The  theory  of  macro-quantum  physics  can  be  derived  from
Newtonian mechanics using Kepler's laws and Hamilton's formalism
and leads to  a  system of equations analogous to  quantum physics
according  to  Schrödinger,  in  which,  however,  the  classical  orbital
angular momentum takes over the role of the reduced quantum of
action.  Since  this  is  not  a  constant  in  physics,  the  mathematical
solutions of quantum theory are generally not usable. Analyses and
results of the macro-quantum theory in relation to e.g. the structure of
the  planetary  orbits  in  the  solar  system  show that  plane  (spatial)
waves  lead  to  the  solution  and  force  the  assumption  that  the
gravitational potential must not appear in the Hamilton operator, but
must be found in the quantities determining space and time. This is a
demand that is also made by the general theory of relativity (GTR).
Furthermore,  the  results  show  the  complete  equivalence  of  the
macro-quantum  mechanical  interpretation  to  quantum  mechanical
interpretations. In particular, the results clearly reveal the structure of
the  solar  system,  which  is  described  by  two  characteristic
wavelengths for the radial part of the solutions (squares of cosine²
and sine² waves with wavelengths of 1/6 and ² AU).  Accordingly,
Pluto belongs to the cosine² wave Saturn-Uranus-Neptune-Pluto and
has captured the 3rd minor planet of the same wavelength of the sine²
wave Jupiter-Uranus-Charon. All inner planets are described by the
cosine² wave with a wavelength of 1/6 AU, but they clearly show a
uniform  disturbance  magnitude,  which  can  be  explained  by  the
capture of the moon (originally the 3rd planet in this wave) by the
Earth. The abnormal axial position of Uranus can be explained by a
collision  of  the  original  2nd  planet  of  the  sine²  wave,  called  the
"Uranus cruiser".
The  complete  equivalence  of  the  macroquantum  theory  to  the
quantum  theory  according  to  Schrödinger  leads  via  the
correspondence  principle  to  a  mathematically  exact  connection
between orbital angular momentum value and reduced quantum of
action,  with  which  an  access  to  quantum  gravity  can  be  found.
According to this, the angular momentum is a quantised quantity and
its smallest value corresponds to the reduced quantum of action (also
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corresponds to the value of Planck length times Planck momentum),
while it itself can only change by twice this value, which corresponds
to the spin value of the graviton postulated by the GTR.
The introduction of the connection between angular momentum and
quantum  of  action  shows,  especially  in  the  space-time  metric
according  to  Schwarzschild,  what significance the Planck  units  of
mass,  length  and  momentum  have  there.  The  smallest  possible
masses that can gravitationally orbit each other correspond to about
85% of the Planck mass and show that gravitation cannot play any
role in elementary particles. The smallest possible radius corresponds
to 2 Planck lengths.
It also follows that arbitrarily large masses cannot form singularities,
i.e. black holes also have a finite minimum radius, which becomes
smaller  with  increasing  mass,  while  the  Schwarzschild  radius
increases. A mass of (1/2)1/4 Planck masses leads to equal radii (see
above).
The extension of the macroquantum theory to movements close to the
speed  of  light  points  to  a  "negative"  energy,  which  probably
corresponds to dark energy, repels normal matter (positive energy),
but attracts itself and, with the same quantity united, can no longer be
perceived by either form individually.
The  force  necessary  for  this  is  possibly  a  boundary  force
(theoretically the largest  elementary force), which in the presented
derivation of the fine structure constant, defines this as the ratio of
the  Coulomb  force  of  two  elementary  charges  to  this  elementary
force  boundary  and  limits  the  periodic  system  of  the  chemical
elements to 136.
The  recognition  of  a  "negative"  energy  allows  the  law  of
conservation of energy to be regarded as a universally valid physical
law and then requires a somewhat different interpretation of the Big
Bang,  since  normal  energy  (baryonic  and  dark)  and  "negative"
energy seem to exist in unequal quantities.
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