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ABSTRACT

Orbital dynamics with a constrained Minkowski metric are used to calculate time
dilatation without Einsteinian general relativity. The results are consistent with the observed
precessional motion 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 of all orbits is

spacetime torsion and curvature described correctly by Cartan geometry.
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equation.
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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
different x values. The curves are plotted for a strong ellipticity of 0.9. For
a =1 then the maximum and minimum radius are
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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 effects,
and for x = 3 the time delay is even not defined in a broad range. According to
Eq.(19) the squared time dilation is

Setting this expression to zero delivers two radius values between which the time
dilation is not defined because the right hand side of Eq.(92) is negative:
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This effect 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 dr/dt for parameters L =1, c=10, u=1, a=1, e =
9.

orbit for = 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 d7/dt goes to zero here. This can be seen from Fig. 2,
green curve. The limiting radius effectively defindes 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 d7/dt for parameters L =3, c=5, p=1, a =1, e =
9.
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Figure 3: Orbits for parameters a = 1, ¢ = 0.9.



Figure 4: Orbit for x = 3 of Fig. 3 with minimum and maximum radius
indicated.









