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ABSTRACT 

A general theory of orbits is developed by using a combination of the orbital, or 

force equation, and the field and potential equations of ECE2 gravitation. The lagrangian and 

hamiltonian formulations are implemented to produce both forward and retrograde 

precessions, a property unique to ECE2 relativity. The initial conditions for the computation 

of the orbit are introduced through the kappa vector of ECE2 relativity, and the theory of zero 

and counter gravitation (UFT318 and UFT319) merged with orbital theory. 
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1. INTRODUCTION 

In immediately preceding papers of this series { 1 - 12} it has been shown that the 

ECE2 lagrangian produces both forward and retrograde precessions, a property unique to 

ECE2 relativity. Retrograde precessions do not occur in Einsteinian general relativity (EGR) 

but are thought to be observable in S2 star systems. In Section 2 the force or orbital equation 

is used together with the field and potential equations (UFT318 and UFT319) relevant to 

gravitostatics, in which there is no gravitomagnetic field. The result is a general theory of 

orbits which can be merged with the theory of zero and counter gravitation. 

This paper is a short synopsis of notes accompanying UFT378 on www.aias.us 

and www.upitec.org (referred to as "combined sites"). Note 378(1) is a derivation of a 

general relation between the kappa vector and the acceleration due to gravity using two 

relevant field equations. Note 378(2) develops the field equations in Cartesian components, 

Note 378(3) introduces the concept of initial conditions being determined by the kappa 

vector, which models the background spacetime or aether. Note 387(4) introduces the 

hamiltonian into the theory, and Note 378(5) introduces the field potential equations ofECE2 

gravitation first developed in UFT318 and UFT319. 

2. THEORETICAL DEVELOPMENT 

In immediately preceding papers it has been shown that the ECE2 lagrangian 

produces both forward and retrograde precessions, and so is preferred experimentally to EGR. 

The acceleration due to gravity in the forward precession is: 
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where is the Lorentz factor and r the position vector joining a mass m orbiting a mass -
M. Here G is the Newton constant. The acceleration due to gravity in the retrograde 

precessiOn 1s: 

-Yh&- - L~) •• 

~ '>- \ ':. \ 

- ----- \'!, - f 
( 

Both Eqs. ( ~ ) and ( ~ ) are derivable from the same ECE2 lagrangian: 
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in a space with finite torsion and curvature { l - 12}. 

The relevant gravitostatic field equations are: 
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where \1( is the kappa vector of the ECE2 field equations of gravitation (UFT318 and -
UFT319). Eq. ( S ) means that \.< - is parallel to g and: 
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has the units of linear velocity. It follows that: 

From Eqs. ( 

'l ). 
'5[_ • ~ -=- '-1 0 '<( 0 -

b ) and ( ( ): 

- • 



For example, for a planar orbit in the non relativistic limit: 
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which is the result fond in UFT3 77 by another method. 
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Note 378(2) gives more examples ofthis method using Cartesian components for 

forward and retrograde precessions using the structure of the kappa vector: 

-
where q is the tetrad vector and - the spin com1ection vector. -

In generaL the field equations show that: 
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an equation which can be used as an initial condition for the numerical solution of Eqs. ( l ) 

and ( ~ ). The final orbit will depend on \'j.. ( 0 and V\.-1 & ) and can be "aether 



engineered" by choice of initial conditions. For retrograde precession and for the non 

relativistic orbit: 
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For forward precession: 
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as described further in Note 378(3). 

Note 3 78( 4) introduces a constant of motion, the hamiltonian, which gives further 

information about the orbit. The non relativistic hamiltonian is: 
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a result that can be used to check that the numerical solution gives a constant H self 

consistently. Using the results: 

(ti) 
y... J. .l,; i "l. 

\ -
J y "') 

K"'" t '-t 

. ') • J - (t'\) and 
J. -\- '/ ~ 

" 
it follows that: 



so the initial velocity can be expressed as: 
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and is defined by H, \<. (,'\and\< /~ . . . . . " ') 7 ~ , Imtlal conditiOns which define tl N . . . . 1e ewtoman 

OI bit a come section, notably the ellipse.defined by th .c . e 10rce equatwns: 
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Retrograde precession is defined by: 
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and the hamiltonian: 

The Lorentz factor is defined by: 
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where ...J o is the Newtonian velocity { 1 - 12}. From Eq. ( 'lL ) the Lorentz factor is: 
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and retrograde precession becomes more and more pronounced as: 

1. e. as: 
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Note carefully that the ECE2 theory of light deflection due to gravitation { 1 - 12} 

imposes an upper bound: 

In the non Newtonian limit the initial velocity is maximized with: 
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under which condition very large precessions can be aether engineered. 

The ECE2 field potential equations of gravitation were first given in UFT318 and 

UFT319: 
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where 'f and C( are the gravitational scalar and vector potentials respectively. Here: -



is the gravitational potential energy in joules. The spin connection four vector is: 

and 
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By the ECE antisymmetry law: 
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In the Newtonian theory there is no gravitational vector potential: 
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so the force equation is: 
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is the Newtonian gravitational potential. As in Note 378(5) the spin com1ection is: 
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with Cartesian components: 
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Using the Cartesian components of the kappa vector: __ y 

the tetrad vector components can be found: 
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for a Newtonian orbit. 

For a non Newtonian orbit, for example a precessing orbit: 
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where p can be interpreted as an aether momentum. So the orbital equations become: 
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By assuming a pm1icular solution ofEq. ( .3>'\ 
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Eqs. ( 50 ), ( S \ ), ( 5 ~ ) and ( 5lt- ) are four equations in four unknowns: X, 

Y. Xcu~nd Y ~ . and any non Newtonian orbit can be found for a given W o . 

The condition for zero gravitation is: 
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and counter gravitation occurs when p in Eq. ( \ '\ ) is negative, so the force F can be --
aether engineered to be positive. In this case two gravitating masses m and M repel. 
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