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ABSTRACT
The ECE2 covariant theory is developed of any mass m orbiting any mass m
on the non relativistic and relativistic levels. The relativistic, ECE2 covariant, lagrangian
produces precession of the orbit without the need for Einsteinian general relativity. The
ECE2 covariant theory is applied to the orbit of the S2 star around a massive object near
Sagittarius B, and to the Hulse Taylor (HP) binary pulsar. The Einstein theory is shown to
fail by two orders of magnitude in the HP system and to fail qualitatively to give retrograde
precession in the S2 system.

Keywords: ECE2 relativity, the general two body orbit, S2 star system, Hulse Taylor binary
pulsar.

INTRODUCTION
In recent papers of this series { 1 - 12}, various applications have been developed of
ECE2 relativity, which is special relativity developed in a space with finite torsion and
curvature. In section 2, ECE2 relativity is applied to the general orbit of any mass m \ around
any mass

m~,

the general two body problem in gravitation. ECE2 relativity is applied to the

orbit of the S2 star around a very massive object near Sagittarius B, and to the Hulse Taylor
binary pulsar (HP). It is shown that the Einstein theory fails by eight orders of magnitude in
the S2 star system, and by several orders of magnitude in the HP system. The ECE2 theory
produces reasonable results.
This paper is a short synopsis of detailed calculations in notes accompanying
UFT375 on combined sites (www.aias.us and www.upitec.org). Notes 375(1) and 375(2)
discuss the equivalence of the Cartesian and plane polar coordinate systems in an ellipse.
Note 375(3) discusses the relativistic lagrangian in Cartesian coordinates and is developed in
Section 3 to show that the relativistic angular momentum is a constant of motion. Note 374(4)
adds a term to the potential to produce a shrinking orbit as observed experimentally in HP.
Notes 375(5) and 375(8) are first attempts to describe the final version in Note 375(10) of the
lagrangian ofthe general two body problem. Note 375(10) is the basis of Section 2 ofthis
paper. Note 375(6) defines the halfright latitude and eccentricity of an ellipse. Not(375(7) is a
comparison of experimental HP data from a Stanford site and Wikipedia. There are large
discrepancies in the experimental data. This note shows that the Einstein theory is incorrect
by several orders of magnitude. Note 375(9) gives the relevant experimental data for the S2
star system and shows that the Einstein theory is incorrect by eight orders of magnitude.
Section 3 summarizes computations arid graphics of ECE2 relativity applied to HP
and the S2 star system, and to the general two body gravitational problem.

2. ECE2 COY ARIANCE IN THE GENERAL ORBIT
Consider the orbit of a mass m \
lagrangian is:
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where r is the vector from the centre of mass to mass m
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the centre of mass to m"l. Here G is Newton's constant and:
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The lagrangian can be developed as:
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The Euler Lagrange equation is:
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This equation is valid in any coordinate system in two and three dimensions and can be
solved in Cartesian coordinates as in UFT374.
In the solar system and S2 star system:

and
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but in the HP system:

The centre of mass is defined by:
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From these equations, Note 375(10) shows that there are three equations of motion in the
general two body gravitational problem:
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Eq. ( \

b)gives a Newtonian ellipse with mass:

Eqs. ( \ \ ) and (

which must be solved numerically for any coordinate system, for example the Cartesian
system of Section 3.
The ECE2 covariant lagrangian in its relativistic form is:
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which can be solved with the Euler Lagrange equation (
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b ) to give a precessing orbit

entirely without use of the Einsteinian general relativity (EGR) { 1 - 12}.
Some astronomical data for the HP system are _summarized in Note 375(7) from
Wikipedia and a Stanford University site W"\vw.la.rge.stanford.edu/courses/'"l007 /ph'"l 10/
There is severe self inconsistency of data as summarized in Note 3 75(7). EGR gives the well
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known result:

for the precession of the orbit of the pulsar. Eq. (

)t,.) is derived in the weak gravitational

limit ofEGR as is well known. HereM is the mass ofthe attracting object. G is Newton's
constant, c is the speed of light, a is the semimajor axis. and

f

is the eccentricity. Using

the Stanford data it gives:
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in degrees per earth year. The experimental result form both sites is about 4.2

per earth

year. So EGR is wildly incorrect for weak gravitation, and the two sites give wildly
inconsistent results.

It is unlikely that a small metric adjustment for strong field gravitation can ever give
a precise match to experimental data as so often claimed uncritically by protagonists of EGR.
In order to apply ECE2 gravitational theory the following data are used, taken from
two sites in the literature:

The perisastron is taken to be 1.1 solar radii, a value easily found by Google. This is
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in the required S. I. Units. The orbital velocity with respect to the centre of mass of the two
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neutron stars of the HP system is used as in the literature:
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)can be used as initial conditions for the computations of Section

3. However- there is such wild inconsistency in the astronomical data that the initial velocity
can be used as an input parameter, and the effect on the computed orbits graphed.
s~
As in Note 375(9) Eq. ( )~)can be applied with the followin~data, easily found
by Google and various sites:
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-All these data are given in the obscure, nonS. L units used in astronomy, and are given
above in the required S. I. Units. EGR and Eq. ( ) ..\'t.) give:
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This is converted to degrees per orbital interval T of S2, (i.e. per orbit) using:
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The result is:

-The vague experimental claims vary from about -1 to ~ degrees per orbit. It is known that
the orbit of S2 is nearly a Newtonian ellipse. The semimajor axis of this ellipse is:
\\.t.,
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So the S2 star is about a thousand times more distant from the central mass than the distance
of the earth from the sun. The ratio of the mass of S2 to the central mass is roughly similar to
the ratio of the mass of the earth to the sun.
So it is expected therefore that the weak gravitational limit is an excellent
approximation for S2. Nevertheless EGR fails by an order of magnitude ifthe precession is
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taken to be 2 per orbit, and fails qualitatively if the precession is taken to be -1 per orbit.
ECE2 has been shown { 1 - 12} in many papers to be an acceptable theory of gravitation. In
three hundred and seventy five UFT papers and books to date{ 1 - 12} it has been shown that
EGR is riddled with errors, notably the neglect of torsion. The S2 data show clearly that it
fails completely in that system. It also fails completely in whirlpool galaxies for which ECE
gives an acceptable description.

SECTION 3: COMPUTATION AND GRAPHICS
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