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1_INTRODUCTION
In recent papers of this series the precession of planetary orbits has been
explained in terms of a new universal law of gravitation in the classical limit ofECE theory
and without Einsteinian general relativity (EGR) { 1 - 10}, In this paper the new universal law
of gravitation is used to generalize Kepler's third law of planetary motion, inferred in 1619,
In the solar system it is well known that the precession of the perihelion is very tiny, only a
few arc seconds per century, This precessional angle is defined by 2't{( x- 1) where xis the
precession constant. Kepler's original third law was inferred for the orbit of Mars, which _he
found to be an ellipse (Kepler's first law). Kepler's second law of 1609 shows that the orbit
sweeps out equal areas in equal times. Planetary precession was unknown to astronomers in
Kepler's time and Newtonian dynamics applies only to orbits which are not precessing.
Bernoulli was the first to show that these must be conic sections. Einstein made an attempt to
explain precession using Riemann geometry but in recent papers of this series that theory,
Einsteinian general relativity (EGR), has been shown to be erroneous in many ways. For
example, EGR produces an incorrect force law for a precessing conical section. The correct
force law is found by straightforward lagrangian dynamics as in recent UFT papers.
In section 2 the correct force law and gravitational potential is used to define
correctly the precessing elliptical orbit, and Kepler's third law deduced from the precessing
orbit. The result reduces to the law of 1619 when x is unity, but as x is increased it develops
an intricate structure hitherto unknown to astronomy. Some of these structures are graphed in
Section 3 and cannot be deduced from the erroneous EGR.

2. KEPLER'S THIRD LAW.
The precessing orbit of a mass m such as a planet around the sun of mass M is:
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is the semi right latitude,

is the ellipticity and xi s the precession constant. As xis increased this orbit develops

an intricate structure hitherto unknown to astronomy. It has been shown recently {1- 10} that
the format (

1._ ) can describe all known orbits. It has also been shown that the orbit can be

derived from the lagrangian:

using the gravitational potential:

where L is the constant total angular momentum defined by:
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The reduced mass is defined by:

and ifM >> m the reduced mass is approximately m .
For an y curve in two dimensiOI}S { 11}:

d9
so the area of the precessing ellipse is:
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Kepler's second law is therefore:
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and is the same for the precessing and static ellipses. From this law:
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to obtain:

The time
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taken to transcribe the angle
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can be measured to great accuracy in

modern astronomy.
Now integrate Eg. (

l ) using the change of variable:

The area is therefore:
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As x is increased this develops the intricate structure graphed in Section 3. The static or non
precessing ellipse is given by:
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The area of the static ellipse is:
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where a and bare the semi major and minor axes. Therefore for a static eJJipse:
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and it corresponds {II} to the Newtonian theory in which:
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I !e re 1:: is the total energy and:
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The refore:

\\ hic h is Kepler's third law for a non precessing orbit.
For a precessi ng orb it howeve r Kepler's third law no longer holds, it is replaced
by:

where:
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The orbital obsc rvabl es are
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and
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and it is seen that tbe time taken to cover

radia ns is different for a precessing ellipse. As x is increased it becomes dramatically
different as in Section 3.
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Graphical illustrations

The area of Kepler's third law is a complicated function of the angle θ and is
graphed in Fig. 1 for three values of x. Because the inverse tangens function is
dened in the interval [−π/2, π/2], the result is dened modulo this range and
jumps occur. It can be seen that the area function grows nearly linearly for the
ellipticity of  = 0.3 chosen for the example.
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Figure 1: Area of Kepler's third law for parameters  = 0.3, α = 1.
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3. GRAPHICAL ILLUSTRATIONS
Section by Horst Eckardt.
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