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A fully relativistic theory of cosmology is suggested on the concept of position 

tetrad. The linear velocity is defined in terms of the position tetrad and the spin com1ection. 

Using a simple antisymmetry law ofECE theory the expression for velocity is simplified into 

one containing one component of spin com1ection. The procedure of special relativity is used 

to define a new type of relativistic kinetic energy which is used in lagrangian theory to 

produce a force equation for any orbit. 
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1. IN TRODUCTION 

In recent papers of this series of one hundred and ninety five papers to date { 1 -

1 0} the Einsteinian general relativity has been refuted directly in several different and very 

simp le ways, and the refutations checked by computer for algebraic correctness. There can be 

no doubt that the era of twentieth century general relativity is over. Every one of its 

conclusions has been shown to be incorrect either by simple refutation as in UFT 194 

(\Y\Y\\ :aias.us_} or by astronomy. It has been known since December 1915 {11} that 

Einstein's theory of the perihelion precession has always been incorrect, and his theory of 

general relativity has been criticised repeatedly by some of the most eminent physicists and 

mathematicians, notably: Schwarzschild, Schroedinger, Eddington, Levi-Civita, Cartan, 

Dirac, Vigier and many others. The astronomical discovery ofthe whirlpool galaxy's velocity 

curve about half a century ago meant that the Einstein theory does not describe cosmology at 

alI. 1 t has persisted in the literature due to careless repetition of error, and has become 

dogm atism. 

In Section 2 a new general relativity is initiated on the basis of Cartan geometry, 

and is based on torsion as is the whole of ECE theory { 1 - 10}. The Cartan tetrad is used to 

dcfi nc the position tetrad, from which the linear velocity is defined using the first structure 

equation of Cart an { 12}. Simple use of an ECE antisymmetry law reduces the expression for 

linear velocity to one in one scalar component of the spin connection. This procedure is 

simil ar to one that t1ses the idea of covariant derivative, and is one that does not use any of 

Einstein's incorrect mathematics. The procedure of special relativity is extended to general 

relativity using a work integral to define the relativistic kinetic energy in terms of a 

ch aracteristic evolution timet i , in terms of the spin connection and its radial derivative. 



Lagrangian dynamics are used to define the force law for any orbit. 

In Section 3 the non - relativistic limit of this theory is evaluated using the 

cylindrical polar coordinates in a plane, and the same result found as in recent papers for the 

force law of a precessing ellipse. The force law is not that claimed in Einsteinian theory to 

produce a precessing ellipse. The Einstein theory uses the same lagrangian method. A direct 

check by computer algebra in UFT 192 and UFT 193 shows that the claimed force law of 

Einsteinian theory produces a very complicated orbit that is not a precessing ellipse at all. 

Therefore Schwarzschild's original and severe criticism of Einstein in December 1915 { 11} 

was correct. Einstein's theory should have been abandoned at that time. Unfortunately 

L:dcli ngton claimed to have verified the theory and it persisted as unscientific dogma even 

after the discovery of the completely non Einsteinian velocity curve of a whirlpool galaxy no 

less than fifty years ago. 

2. TOWARDS A NEW RELATIVITY 

In classical, non relativistic, dynamics the position of a particle is described by 

thl· pos ition vecto r r. ln Cartesian coordinates {13, 14} its linear velocity ( ~ ) and linear -
acceleration ( 0. ) are described by: -

J._, -- -- - C0 
) 

J1 
respectively, and the force F is defined for a particle of mass m as: 

- -
These are the familiar definitions of Newtonian dynamics. In the latter type of dynamics, the 

use of cylindrical polar coordinates means { 13, 14} that the above definitions are changed to: 
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The cylindrical polar coordinate system in this plane is described by ( r, B ). The unit vectors 

or t11 c cylindrical polar system ( 14} are: 
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lih.' reason why the Cartesian and cyli ndrical polar systems look so different {13} is that in 

the latter system the coordinate axes move. ln the description of orbits the cylindrical polar 

system is used to give very simple equations for an ellipse : 
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ami <1 precessing ellipse: 

\ -\- (;; (oS ( ::dJ) 

Here lrL is known as the right latitude (latus rectum), E is the eccentricity, and x the 

precession constant. As shown in Section 3, the force law for an elliptical orbit and for a 

precessing elliptical orbit can be worked out using only Eqs. ( t ) to ( \~).It is shown 

in Section 3 that the result is the same exactly as in the classical lagrangian dynamics of UFT 

193. In seventeenth century language, "the force law of attraction" for a static ellipse is the 

Hooke Newton inverse square IZiw. discovered by Robert Hooke { 15} and not Isaac Newton 

as in the dogma. The force law of attraction for a precessing ellipse is a sum of inverse square 

and inverse cubed terms in r. In the incorrect dogma of Einstein theory { 13} this sum is 

claimed to be that or an inverse square and inverse fourth power terms in r. In the Einstein 

method { 13} an effective potential is defined and the same lagrangian method used as in UFT 

193. Clearly, the Einstein dogn1atists never bothered to check that their work was correct, 

thci1· c!Zi imed sum orterms leads to a very complicated curve that is not a precessing ellipse at 

all (UFT 193 on www.aias.us). This is an astonishing illustration or how dogma can damage 

physics, and how useless a system of physics "administration" can be. Theories can neither be 

<ldmin istercc! nor prociZiimcd. Section 3 shows that even in the very familiar non relativistic 

context, the very concept of force law of attraction is untenable, and this can be shown in a 

very simple way simply by working out v and a with cylindrical polar coordinates in a plane. -
What has been known !or three hundred and fifty years as the force law of attraction is 

. 
another thing altogether. Familiarity breeds contempt in natural philosophy as in other 

contexts. There is always a danger in the unthinking repetition of the familiar. 



ln UFT 143 on \V'vvw.aias.us the position tetrad was -introduced and defined as: 
• 

R '\! ·"' r 
Q. 

where R has the units of metres and where ~ is the Cartan tetrad { 1 - 1 0}. The linear 

velocity was worked out in condensed differential form notation as: 

D 1\ R.r... ( l4-) 

In te nsor notation this becomes : 

~md in vector notatio n: \e, b 
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''here the omega symbol denotes the spin connection. The simplest type of antisymmetry law 
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gi\ in g the simple ex press ion: 
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The concept of proper time r( can be defined as: 
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The de rivative appearing in Eq. ( ) \ ) is the simplest type of covariant derivative in this 

theory. 

There is nothing to guide this new theory in the mathematically incorrect Einstein 

gene ral relativity, but the method of special relativity can still be used and developed. This 

was Einstein's original intention, which we seek to carry out in this paper. 

The method used by Einstein to define the relativistic kinetic energy in special 

relativity { 13} was based on classical dynamics, in which the work done is defined by: 

~ ---\"l- \\ LJ !_.~-(:D) 
where T denotes the kinetic energy. Using the chain rule: 
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If the original kinetic energy is zero the familiar expression for kinetic energy is recovered: 

T \ -l 



In special relati vity { 13} the law of conservation of momentum demands that the momentum 

be defined as the relativistic nwmentum: 

f -
where the Lorentz foetor is tl;welll~nown( \ 

in which vis the constant ve locity of one frame with respect to the other and where cis the 

~pel·d or light i1 1 the vacuum . Despite the fact that the momentum is worked out with the 

proper time, the force in Einstein's method {13} is worked out with the observer timet: 

/JJ: -

The kinetic energy in special relativity is therefore: 

T --

Thl' tota l energy in special relativity is { 13} : 

and the rest energy is: 
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So the relativistic kinetic energy is: 

T --

These ideas are consequences of the Lorentz transformation, and what is really tested 

experimentally is the difference between proper time and the observer time. As shown in 

earli er papers of thi s series, the ideas ofthe de Broglie Einstein theory of particle collisions 

have disintegrated completely, even within the context of special relativity. This may be due 

to this fundamental self inconsistency in Einstein's definition of force. These are papers 

pub li shed thi s year in rer. {1 }. 

The lirst step towards a new relativity is to define the kinetic energy from Eqs. 

} \ ), ( ~ ) and ( ~~ ) .In the first instance the method used by Einstein is followed 

fo r the sake of argument only. The fully consistent method would define the acceleration 

!'rom the velocity using the spin connection. As in UFT 143 (www.aias.us) this method 

produces new types of acceleration and force in dynamics. Therefore, accepting Eq. ( :l "\ ) 

for the sake of argument, the kinetic energy in this new theory is: 
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• 
Assume that the integral in Eq . ( )5 ) can be carried out from an initial time: 

to a final time defin ed by t ~ . The timet"') is a constant for a given cosmological 

ssstcm, and cha• actc~c o~ha t s~m::h; kic~ne:gy ;~~ ~). _ (~~ 

and its hamiltonian is: 

where V is the potential energy of the system. 

ThL' two Eul er l agrange equa ti ons are {13} : 

~l -- ~ 

an d 

The radial tetrad ( \3 ) is expressed in the frame of the observer, and so is the velocity 



vecto r ( 'l \ ) and kinet ic energy ( .3S ). The potential energy ( V) is also expressed in 

the frame of the observer. Therefore the Euler Lagran~e equations ( \.r\ ) and ( 4-~) are 

also expressed in the observer frame. The spin connection term in the kinetic energy changes 

thl' theory into a relativi stic theo ry on the basic assumption that physics is geometry, and that 

a spacetime with a connection is needed for relativity in general , i.e. general relativity with 

accelerations and forces. 

Physics is cu rrentl y entering an era of deep uncertainty after the complete 

collapse of Einstein general relativity, Einstein de Broglie theory in special relativity, Higgs 

boson theory and string theory, so all assumptions must be questioned. 

From Eq. ( ~\ ). tbe rorce is: (1 1 
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and as the spin connection van ishes it reduces to the Newtonian result { 13}: . ""'\ 
• • al 

\'\-\.( -~fe. --
l~q. ( ~~ )is the required force law for any orbit. From Eq. ( 4-'J) the constant total angular 

momentum is: 
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The force law can be put into a more convenient format by defining: 

so: 
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From Eq. c ~S ): ~ - ~ ( i + ~(~) -l~0 
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So: 

From Eq . ( 4-~ ): 



so: 

•• 
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From Eq. ( 4-S ): 

The force F may be found r§rm a parameterization of any orbit: 

~ ~ ~ ~ ~ ( ej . - ( ~ ~ 
The orbit is therefore described using W , ) (..>I ;}f , and the constant *1- . In 
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This equation shows that for the ellipse: 

the force law is the familiar: 

lt has been shown that It is possible to describe cosmology in terms of Cartan 

geometry and a unified field theory, ECE theory. With a given model for the spin connection, 

the characteristic time t ~ can be found. 

3. CLASSICAL LIMIT AND CONCEPT OF FORCE. 

Consider tbe elliptical orbit: 

rL r 
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and the unit vectors g_( and te of the cylindrical polar system. As in ref. { \~ }: 
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The calculation takes place in the frame of the observer so the time .tis used. The elliptical 

orbit is observed in thi s frame. The force on an object of mass m is: 

f 
• 

Thi~ object orbits an object or mass M, wh ich in the solar system is the sun. The unit vectors 

of the cylindrical polar coordinates in the plane of the orbit are related to the Cartesian unit 

vectors by { \\ }: 
::. l 

-=- - \ 
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Using the lagrangian method { l:> } the total angular momentum of the system is: 
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Now use the chain rules: 

to find: 

Therefore: 
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''here G is Newton, s constant. We have used { \) } : 
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So the force is: 



f -
and is radially directed. 

Now use Eq. ( b1) again to find: 

- d ---( 
so the force is: ) 

1-- L 
f -- l 

~( 

and is the familiar inverse square law of Robert Hooke { l S } attributed to Isaac Newton 

by physicists. The latter define the traditionally named "centrifugal force" as: 

-r 
-(~~ \ -c.. 
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-(~~ so the force in Eq. ( )14. ) is: 
fk.(jl_& fc tr t ( +- fc -- < ). 

and is due to a precise cancellation ofthe traditionally named centrifugal force. The only 

thing that has been used in this calculation is the definition ofthe cylindrical polar coordinate 

system in a plane { \) } . For a circular orbit: 

E "::.... 0 (%1) 
and - (~~) 

r - rL. -

In this case the force is an inverse cube in r: 
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::mel agrees preci se ly with that obtained in UFT 193 (www.aias.us) by the lagrangian method. 

]ti s seen that the force for a circular orbit is exactly the negative of the traditionally named 

centrifugal force. 

ln an orbit the net force on m is zero in traditional understanding or received 

opinion. ]n the latter, the force is defined by the potential energy of the hamiltonian: 

~\ \-t-V 

I. e. 

The potential cncrgyV(s cleJined as m multiplied by the gravitational potential: 

In order to obtain an inverse square law ( ~~)the potential must be: 

---

in the received opi nion. However, from Eq. ( ~"'" ), the complete potential must be: 

t L"l - L':l 
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The received opi nion gives an incomplete view of an orbit and force law. 

What is observed experimentally in the solar system is the precessing ellipse: 

r 
\ + E (os (x9) 

where x is the precession const<mt. ln the received opinion of physicists the precession is clue 

to the incorrect Einstein general relativity, but in Section 2 this view has been corrected and a 



new definition introduced of reI ati vis tic kinetic energy using the spin com1ection of Cartan. In 

the solar system x diiTers from unity only in the fifth or sixth decimal place, so the planetary 

precession is tiny, a few arc seconds per century. To an excellent approximation therefore the 

kinetic energy of Section 2 reduces to: 
1 

The lagrangian is: 
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and the total angular momentum is { \3, } : • 
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This angular momentum is a constant of motion and can also be obtained from: 
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Using Eq. ( ~~ ) for linear acceleration and Eq. ( ~l ) for the force: _(t' • • )(_ ~ f [tl (,- (xa)- L1 ..e. 
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Finally use Eq. ( "\S ): 
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ancl Eq. ( <D 0 ), which is true in the solar system to an excellent approximation, to find 

that: 
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which is exactly the same as the result obtained in Eq. (9) ofUFT 193 (www.aias.us). 

So for tiny precessions of the perihelion, the force law is a combination of an 

inverse square and inverse cube in r. The Einstein theory is incorrect, because using the same 

lagrangian method it gives a sum of inverse square and inverse fourth terms. By direct 

checking with computer algebra in UFT 193, the sum used by Einstein general relativity does 

not give a precessing ellipse. The Einstein theory is now known clearly to scientists to be 

incorrect for many other reasons. The fully relativistic theory of the precessing elliptical orbit 

is given in Section 2, Llsing the Cartan spin c01mection. 

The calculations in this Section 3 also have implications in the traditional classical 

dynamics known to physicists as Nev.rtonian dynamics. They start with the analytical function 



of the ellipse in cylindrical polar coordinates and give the force ( ~b ) using the definition of 

derivatives in the cylindrical polar coordinates, and nothing else. No other concept is used. 

The force law ( ~b ) contains an exact cancellation of the term known traditionally to 

physicists as "the centrifugal force of repulsion". This idea has always given a lot of trouble, 

and by inspection ofEq. ( <i~ ) it becomes clear that it appears from the orbital equation but 

cance ls out to gi ve the force of attraction known as the inverse square Jaw of attraction. The 

use of the cylindrical polar coordinate system gives a sum of the mathematical object known 

as the centrifugal force. One term of the sum is positive, the other term is negative. For a 

static ellipse (Eq. ( ~3 )) the two terms cancel exactly, but for a precessing ellipse (Eq. (~~ )) 

they do not, and give the inverse cube term. The origin of the centrifugal term is the 

movement in the cylindrical polar system of the unit vectors, which are not necessarily 

constant in time. This fundamentally important point is discussed in chapter one of ref. { 13 
] and is true independently of' the Newton laws ofmotion as they are known traditionally in 

the dogma of physicists. In historical fact Newton inferred only the third law. In Newtonian 

dynamics the precise origin of the ··centrifugal force" is the angular part of the kinetic energy 

in cylindrical polar coordinates: 

T ' -
l 

The total energy is written as ~ \l }: 

\ -l 
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and the received opinion asserts that the effective potential energy is { 

vC<) L). -
gi ving rise to the received opinion of an orbit as the balance of an attractive, negative valued 



part of the "effective" potential ( \\ 0 ) and a positive valued repulsive part, the centrifugal 

potential energy. This is obviously incorrect dogma, because the object known as a 

centrifugal potential of repulsion is in fact part ofthe kinetic energy. There is no potential of 

repulsion in Newtonian dynamics, which does not therefore describe orbits at all. It merely 

describes the radially directed force of attraction between two objects. It is concluded that the 

object known to physicists as "force" in Eq. ( <2 b ) is a re-formulation of the analytical 

equa tion of an ellipse, and no more than that. It is not a "universal" force of gravitation as 

claimed in the dogma. It varies from orbit to orbit. 

The fully correct description of orbits requires the spin connection in ECE 

theory, in which the centripetal force is part of the spacetime torsion in papers such as UFT 

55 (www.aias.us). dealing with the non-inertial Coriolis dynamics. 
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