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ABSTRACT

Orbital dynamics with a constrained Minkowski metric are used to calculate time

di latation without Emstemian general relativity. 1lle res ults are consiste nt with the observed

precessional mot ion in the solar system, The lagrangian of special relativity is used to develop

a relativistic force equation for orbital dynamics and to show that the origin ofall orbi ts is

spacetime torsion and curvature described correctly by Carlan geometry.
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1. INTRODUCTION 

Recently in this series of papers { 1 - 10} a method of describing orbital dynamics 

has been deve loped based directly on observation. This is the constrained Minkowski method 

or x theory. The method uses the observed orbit to constrain the infinitesimal line element or 

metric, and the constrained metric is used to construct the torsion and curvature elements of 

ECE theory. In its classical non-relativistic limit the x theory produces all observable orbits 

without the use of dark matter, which does not exist in nature and is a mathematical artifice as 

is well known. The x theory removes the multiple errors in Einsteinian general relativity 

(EGR), a theory that has been severely criticised for nearly a hundred years. In Section 2, the 

x theory is used to calcul ate time dilatation from an observed orbit of any kind, so this is the 

only self consistent method of calculating this phenomenon in cosmology. It cannot be 

calculated in any meaningful way with EGR, and any claim to have verified EGR 

experimentally is meaningless because the theory is incorrect in so many ways {1- 10}. The 

lagrangian of the x theory is used to calculate the relativistic force equation of x theory, 

proving that orbital precession can be explained with a relativistic force equation. The 

concept of fo rce is rej ected in EGR, but that theory has in turn been rejected because of basic 

mathematical errors of many different kinds . In Section 3 a graphical analysis of the results is 

2. TJME DILATATION AND FORCE EQUATION 

Consider the unconstrained Minkowski line element { 11}: 
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and is graphed and discussed in Section 3. It is seen from Eq. ( q ) that in x theory: 
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thc ~ )r\' is well known to be incorrect. and relies on an assumed infinitesimal line element: 
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and the EGR time dilatation is: 
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This result is compatible with specia l relativity only in the limit: 
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which is meaningless , because in this limit there is no gravitational attraction. This is one of 

the many conceptual errors of EGR. The accompanying note 223(3) describes the basic error 

in 1--:GR, its use of an incorrect fo rce law, one that does not produce a precessing ellipse at all. .. 

The correct Ioree law in x theory is obtained directly from observation and the same 

lagrangian dynamics. 

In order to develop a consistent x theory in special relativity note that the lagrangian 

ol.thc theory [ 1 1) is delined as i'ollows. For a single, non-relativistic particle moving in a 

velocity independent potential the relativistic linear momentum is: 
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where 1 is the relativistic lagrangian. The relativistic momentum is: 
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The velocity independent part of' the lagrangian is the potential energy U, and in constructing 

the lagrangian of special relativity this is assumed { 11} to be the same as in classical 

dvnamics. 

Relativistic quantities are distinguished by* . The relativistic lagrangian is: 
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The Euler Lagrange equation gives: 
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Note carefully { 11} that the kinetic energy T* is not the same as the quantity referred to as 

the re lativistic kinetic energy : 
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This is why T* is distinguished from T. This is one of the obscurities of special relativity, and 

i:-; <tc ccpted because the theor: produces good agreement with data. 

The hamiltonia1i of' special relativity is calculated from: 
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where the total energy is: 

So the hamiltonian in special relativity is: 
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These equations have the same structure as the non relativistic theory { 11} w ith: 
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i'i1csc resu lts arc incorporated into the complete x theory as shown in note 223(6) 

acco mpanying this paper. 

The relativistic force ( bS ) may be derived in another way as follows, providing a 

cross chec k on the result ( t S ). Cons ider the velocity and acceleration in cylindrical p~lar 
coordinates: • -
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It fo llows that: 
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The acceleration associated with the ellipse ( 13 ) is therefore: 
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This is the relativistic acceicrat ion clue to Eq . ( t3 ). 

In special relativity the relativistic force is defined { 11} by: 
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In special relativity the Newton law is modified to Eq. ( ~~ ). 

From Eqs. ( ~1 ) and ( ~{, ): 

and this is the same as Eq. ( {,S ). Q.E.D. 

from the classical : 
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3 Graphical illustration of time dilation

In Figs. 1 and 2 the time dilation according to Eq.(19) is shown for three
di�erent x values. The curves are plotted for a strong ellipticity of 0.9. For
α = 1 then the maximum and minimum radius are

rmin =
α√
1 + ε

= 0.725, (90)

rmax =
α√
1− ε

= 3.162. (91)

This means that the strong deviations of the time dilation from unity in Fig. 1
do not lie in the range of the orbit. However for Fig. 2 there are extreme e�ects,
and for x = 3 the time delay is even not de�ned in a broad range. According to
Eq.(19) the squared time dilation is(

dτ

dt

)2

= 1− L2

c2 µ2 r2

(
x2

α2

(
ε2 r2 − (α− r)2

)
+ 1

)
. (92)

Setting this expression to zero delivers two radius values between which the time
dilation is not de�ned because the right hand side of Eq.(92) is negative:

r0 =
±αL

√
(ε2 x4 + (1− ε2) x2) L2 − α2 c2 µ2 x2 + α2 c2 µ2 − αx2 L2

(ε2 − 1) x2 L2 − α2 c2 µ2
(93)

This e�ect is further depicted in Figs. 3 and 4. In Fig. 3 the orbits for the
three x values with parameters the same as for Fig. 2 are shown. In Fig. 4 the
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Figure 1: Time dilation dτ/dt for parameters L = 1, c = 10, µ = 1, α = 1, ε =
.9.

orbit for x = 3 with the two radius values of Eq.(93) is graphed. This means
that the range between the red and blue circle is forbidden. If the particle is
moving on the outer part of the orbit, it approaches the outer limiting radius
asymptotically, since dτ/dt goes to zero here. This can be seen from Fig. 2,
green curve. The limiting radius e�ectively de�ndes an event horizon. Thus this
exotic spacetime behaviour could - at least theoretically - revive in the orbital
dynamics of X Theory.
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Figure 2: Time dilation dτ/dt for parameters L = 3, c = 5, µ = 1, α = 1, ε =
.9.

Figure 3: Orbits for parameters α = 1, ε = 0.9.
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Figure 4: Orbit for x = 3 of Fig. 3 with minimum and maximum radius
indicated.
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SECTION 3: GRAPHICAL ILLUSTRATION OF TIME DILATATION. 

Section by Dr. Horst Eckardt 
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