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ABSTRACT 

The existence of precessing elliptical orbits from special relativity is confirmed 

with numerical and theoretical methods used to find the true orbit using equations of special 

relativity based on the Lorentz covariance ofECE2 theory. The true orbit is given by a 

numerical solution using the lagrangian and hamiltonian of special relativity. The results are 

analysed graphically in several ways. The analyitcal methods are based on the hamiltonian, 

lagrangian and infinitesimal line element of special relativity. The analytical problem is in 

general intractable, but the numerical solution clearly shows precession. 
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1. INTRODUCTION 

In recent papers ofthis series of over five hundred papers and books on 

ECE and ECE2 theory in English and Spanish { 1 - 12}, the ECE2 theory has been developed 

from the Jacobi Cartan Evans (JCE) identity ofUF 313. ECE2 is simpler than ECE and 

makes use both of non zero torsion and non zero curvature. From about UFT324 onwards the 

Lorentz covariance of ECE2 special relativity has been used to show that the precession of a 

planar orbit can be described by special relativity. Several further refutations of the 

Einsteinian general theory have been given, notably in UFT327, so the Einstein theory is 

thoroughly obsolete. In ECE and ECE2 new explanations have been found for the claims of 

Einsteinian general relativity (EGR), notably the precession of the perihelion, the subject of 

this paper. 

This paper should be read with its background notes, posted with UFT328 

on \\<'Ww.aias.us. In note 328(1) a general analytical method is developed based on the general 

precessing orbit. In Note 328(2) an initial investigation is made of a key concept in special 

relativity, the ratio pI L of the linear to the angular momentum. In general this ratio is 

relativistic, and the numerical results of Section 3 show that it can be computed from the 

lagrangian and hamiltonian of special relativity to give the true orbit without the intercession 

of any type of additional hypothesis or modelling. The ratio p I L has been investigated in 

several previous UFT papers of recent years using theories of the infinitesimal line element. 

ECE2 special relativity is preferred to all these theories because it is simpler. In note 328(3) 

it is shown how the orbit is related to the ratio p I L, so if the latter can be found the orbit can 

be found. In Note 328(4) a simple analytical approximation is used to develop the ECE2 

theory of orbits, and in Note 328(5) a hamiltonian method is developed. 
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These notes are briefly summarized in Section 2, and the notes should be . 
read with Section 2. In Section 3 various graphical r~sults are given which show that the orbit 

of ECE special relativity is a precessing ellipse. 

2. A SUMMARY OF ANALYTICAL AND COMPUTATIONAL METHODS. 

'Consider the lagrangian and hamiltonian of special relativity, respectively: 
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Here 1 is the Lorentz factor: 
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defined directly from the infinitesimal line element of special relativity { 1 - 12}: 
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In these equations the gravitational potential is: 
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where a mass m orbits a mass M separated by a distance r . The orbit is considered to be -
planar and is described by the plane polar coordinates (r, . e ). In the infinitesimal line 

element r( b; the proper time in a frantmoving with m: and t the time in the frame of an 

observer, with respect to whom the mass m moves with a velocity v. The latter is the classical 
II 



velocity defined by: 
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In the classical limit these equations reduce to the Leibnitz equation: 
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In order to deduce the relativistic orbit the ratio p I L must be computed, and this can be done 

usmg: 
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giving various results graphed in Section 3. 
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The relativistic velocity v is defined by -
-

and the relativistic momentum is: 
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The relativistic angular momentum is defined from the lagrangian analysis by: 

and is a constant of motion. The other constant of motion is the relativistic hamiltonian ( ~ ). 

The relativistic momentum is not a constant of motion and in terms of proper time it is 

defined by: 

The relativistic Leibnitz equation of orbits is: 

which must be solved with: 
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From the infinitesimal line element of special relativity, Eq. ( 4- ), it is found that: 
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where p I L is the relativistic ratio. It is shown graphically in Section 3 that the relativistic 

ratio is not the same as the classical ratio ~ •I L t , and the relativistic ratio must be 



computed from Eqs. ( l ) and ( ~ ) which originate in the lagrangian ( 1. ). 
The hamiltonian ( l ) of special relativity can be written as: 
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In this expression pis the relativistic momentum, so: 

From Eq. ( ): 

so: 

In the limit: 
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Eq. ( J..o ) reduces to the classical hamiltonian: 
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Therefore the transition from classical dynamics to special relativity may be described as 

follows: 



The classical kinetic energy transforms as follows: 
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and the classical hamiltonian transforms as: 
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In general, the Hamilton and Euler Lagrange equations may be applied to the 

problem and in general E depends on the Lorentz factor defined from the metric ( Lt. ) as: 
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In the Dirac approximation it is assumed that: 
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and so E is approximated by the rest energy: 
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This is a rough approximation which is accepted because it works. The accurate results are 

given in Section 3 from the numerical method. These can be applied not only to precessing 

orbits but also to the Dirac and Sommerfeld atoms, and that will be the subject ofUFT329. 

As can be seen from Section 3, the Lorentz factor gamma is defined directly from the 



However the graphics show clearly that the relativistic ratio p I L is not the same as the 

classical ratio p 
6 
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0 

. These considerations are developed in the notes. The true orbit 

is the one obtained from Eqs. ( l ) and ( ~ ). The true orbit can be compared with 

models such as the x theory: - (>4-) 

and a model of the general precessing orbit: 
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and various analytical approximations to the numerical orbit can be obtained as described in 

detail in the notes for UFT328 on www.aias.us. 
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