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ABSTRACT 

It is shown that planetary precession and light bending due to gravitation can be 

explained straightforwardly with the ECE2 force equation and its vacuum force. The latter is 

due to isotropically averaged vacuum fluctuations, or fluctuations of spacetime. The Einstein 

theory of planetary precession is shown to be erroneous, because it incorrectly omits the 

geodetic and Lense Thirring precessions. When these are correctly considered, there is no 

agreement between the standard model of gravitation and data. 

Keywords: ECE2 force equation, planetary precession, light bending, refutation of the 

Einstein theory. 



1. INTRODUCTION 

This paper develops the results of immediately preceding papers of this series { 1 -

41} to show that the ECE2 force equation gives a straightforward description of planetary 

precession and light bending due to gravitation in terms of isotropically averaged vacuum 

fluctuations, or fluctuations of spacetime. In so doing it is shown that the usual description of 

precession in the standard model incorrectly omits consideration of planetary geodetic and 

Lense Thirring precession. When these are correctly considered there is no agreement 

between the Einsteinian general relativity (EGR) and the experimental claims about planetary 

precession. This leaves ECE and ECE2 unified field theory as the only correct theory of 

gravitation. 

This paper is a short synopsis of the notes accompanying UFT406 on www.aias.us. 

Note 406( 1) gives a simple solution for the precession calculated in the near circular 

approximation in immediately preceding papers. Note 406(2) gives tables of precessional 

data which show that the total observed precession in the outer planets is a factor of about a 

million greater than the theoretical result. So precession is a poor method of testing the 

claims ofEGR, because the contribution of other planets dominates almost completely. Note 

406(3) shows that the correct result ofEGR theory must always be a sum ofthree terms: 

planetary, geodetic and Lense Thirring precessions, together with the usually reported result 

due to the force law of EGR When all three precessions are considered there is no agreement 

with experimental data. The latter are dubious because in the outer planets for example, the 

contribution of other planets is removed self inconsistently with Newtonian methods, and not 

with EGR, and would have to be removed with an accuracy of one part in a million. Note 

406( 4) gives the gravitomagnetic theory of geodetic and Lense Thirring precession, ahd is a 

development ofUFT344 and UFT345. Notes 406(5) to 40_6(7) give the ECE2 theory oflight 

deflection in terms of vacuum fluctuations. 



2. REFUTATION OF EGR AND THEORY OF LIGHT DEFLECTION 

In general the precession of any object of mass m around a spinning mass M can be 

deduced as in immediately preceding papers to be: 

tlf (l (~- ;)~\ 
l < o~) 

using the apsidal method in the near circular approximation. Here C.V is the scalar 

magnitude of the spin connection vector ~ . Eq. ( 1.. ) has the simple solution: 

~ + -=- ~ c.>(<\ - c ~) 
In general the ECE2 force equation is: 

f - ty, '!__ +. + ~ ~ f. - 0) 
and f. is the gravitational potential: 

f· < 
From immediately preceding papers: 

so the total or observed orbital precession is always expressible as: 

( ~~. ~~ '> 
(') 

in a nearly circular orbit such as those in the solar system. This result supercedes the obsolete 

theory of Einsteinian general relativity which produces the precession: 

... 



where a is the semi major axis and t the eccentricity. In a revolution of ~1( , EGR 

gives the precession ( l ) because the latter's force law is not the inverse square law 

needed for a closed orbit. HereM is the mass of the attracting object, G the Newton constant 

and c the constant speed of light. 

However, Eq. ( l ) is not the only contribution to planetary motion in standard 

physics. There is also the geodetic precession and the Lense Thirring precession of planets. 

These are never considered when Eq. ( ( ) is tested against data, an astonishing oversight. 

When they are correctly considered the standard model fails completely. This is easily shown 

as follows. The standard geodetic precession is the result of rotating the Schwarzschild 

metric and may be expressed as: 

(('-~ 
(._ 

where: 

In a roughly circular orbit the orbital linear vel~city v is: 

- (\~ 

' 
where r is the distance from M to m. So: 
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Eq. ( <6 ) is: 



to an excellent approximation. The total theoretical precession from the standard model itself 

is therefore: 

and not Eq. ( ( ). In addition there is a small and negligible contribution from the Lense 

Thirring precession of planets, denoted ~ j, . So the correct result of the standard model r\:\ 
itself is tJ 1 - +- ~ r .\; !:, ,J. - ( l~ 

~ f - T'" "o 1 L"\ >) 

and clearly, this sum is always greater than ~), .,.,. 1\:. 
The standard model claim is that the experimentally observed precession is 

accurately described by Eq. ( l ). This claim is refuted completely by Eq. ( \5 ). 

The tables in Section 3 show furthermore that the experimentally observed 

precessions of the planets is as much as a million times larger than the dogmatically repeated 

theoretical claim ( ( ). The standard model self inconsistently {1- 41} uses Newtonian 

methods to remove nearly all of the observed precession and compares what is left 

(denoted f1 f •\S) with Eq. ( ( ) . However, it is difficult to find ~ 1 4.s in the 

literature, (see tables of Section 3) . Only ~r"'M for the three inner planets are given by 

Marion and Thornton { 1 - 41}, and ~ )., , does not agree with /1 f., . In order to find 
'f "'DS \:. 

~J for the outer planets the contribution due to other planets must be removed with an 
l•\s 

accuracy of one part in a million. However, the reported uncertainty in the-observed 

precession of the planets is orders of magnitude larger than one part in a million. 

Therefore there can be no confidence in the standard model and ECE2 proceeds by 



interpreting the total observed precession with Eq. ( .(, ). 

Planetary precessions are due to isotropically averaged fluctuations of spacetime 

and to the ECE2 covariant force equation ( ~ ). 

The same equation can be used to give a straightforward explanation of light 

deflection due to gravitation. Eq. ( _3:, ) is one for the relativistic force: 

r -=- ~ ~ ( '{" .. ) .,. - r-., ~ r. ,_ ""!:!- r. -c~') 
~ 

where the relativistic velocity is: 

- (n) 
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and where is the Lorentz factor: 

The radial component ofEq. ( \k ) is: 

~c~~ \ *~- w<fo, -0~ 
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In the limit: 

the Newtonian equivalence principle is obtained: 

td_l_ 0 
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I.e. : 

•• 
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The existence of the vacuum force: 

means that the Newtonian equivalence principle is replaced by: 

> 
~1~( ~ 

-
This is the equivalence principle ofECE2 relativity, a generally covariant unified field 

theory. From Eq. ( \( ): 

so: 
) 

-" 
"} 

In ECE2 physics the Newtonian \f tJ 

\ -\-~ ') "-( ~ c, 
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has an upper bound of: 
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when the experimentally observable relativistic velocity v reaches c. 

Note carefully that the velocity of the Lorentz factor is the Newtonian velocity 

and that v is an observable only in the non relativistic limit. In all other circumstances 
-..,J 

the only observable is the relativistic velocity v. This is a direct consequence of the Lorentz 

transformation itself. 

The Newtonian theory oflight deflection at the perihelion is given in UFT324 and 

is based on the conic section: 

\--



where cJ. is the half right latitude, and the Newtonian orbital velocity: 

~~ - rn& (~ .L\ -
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Here a is the semi major axis: 

and R 0 is the perihelion or distance of closest approach: 

g. ~ ,-~ ($0 
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It follows that: 

In light grazing the sun: 

so: 

The angle of deflection of light at its closest approach to the sun is: 

~ :l_m_b . - (~ 
(2_C)~ ~ 

For a photon, the relativistic velocity approaches c, so: 
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and 
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as in UFT324 and other UFT papers. 

Eq. ( >I ) is exactly the experimental result, which is known to high precision in 

contemporary experiments. So this is an exact experimental confirmation of the ECE2 force 

equation ( l\t ). The EGR explanation has been severely criticised in UFT150 to UFT155 

and other UFT papers. The EGR explanation is obscure and uses several limiting 

assumptions. Again, EGR omits any consideration of geodetic and Lense Thirring effects 

whereas the ECE explanation depends only on the definition of relativistic velocity. 

As the relativistic velocity approaches the speed of light it can no longer increase, 

so in Eq. ( d.\): •• 
r -

It follows that the scalar spin connection for light deflection due to gravitation is: 

w-e -=--- .L.-(3-q) 
< 

Ifthe force equation is defined as: 

then: 

-~ fo - ~ r. -(4-o) 

~ -l~0 
The use of a positive sign for CJ ( is indicated in order to obtain a positive: 

c~)) 
<') 

This result is interpreted as the maximum value attainable by the isotropically average 

vacuum fluctuation ( ~~ • ~ 5.... '),a value obtained when propagation takes place at the 

speed of light in vacuo. For Newtonian propagation the vacuum fluctuations vanish. 

In previous work it has been shown that the relativistic Newtonian equation: 

- - (W>} 



produces a precessing ellipse. In the presence of a spin connection the radial part of Eq. ( ~) 

becomes: 

which gives ( $ { ~ ~!,. ':> in general by a numerical solution. 

3. DISCUSSION, TABLES AND GRAPHICS 

(Section by co author Horst Eckardt) 
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3 Discussion, tables and graphics

3.1 Precession of planets

We compare experiemtnal and calculated values of planetary precession. Ex-
perimental orbit data and measured precessions of planets are listed in Table 1.
∆φ(obs.) denotes the part of the precession which cannot be explained by im-
pact of other planets, while ∆φtot(obs.) is the total measured precession, i.e.
the real measured value. It can be seen that this is larger by a factor of 10 to
20 for the first three planets where it is known. The total observed ∆φ does not
increase significantly for the other planets although their masses are quite high
(except Mars). This could be an effect of the very large orbit dimensions.

In Table 2 the computed precession values are listed. The parameters a
(semi major axis) and T (orbit period) are given relative to the earth values,
therefore we have to multiply a with the value aE for the earth (in meters) and
divide by the respective planetary orbit period to obtain the precession related
to one earth year. From section 2 and earlier work we then have for the Einstein
precession:

∆φE =
6πMG

c2a(1− ε2)
· 1

aET
, (45)

for the geodetic precession:

∆φg = 2π

 1√
1− 3M G

c2 a aE

− 1

 · 1

T
(46)

and for the Lense-Thirring precession:

∆φLT =
1

2
Ω ∆t =

1

5

M GωS rS
2

c2 a3
· TE
a3E

(47)
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where Ω is the modulus of the gravitomagnetic field of the sun, rS is the sun
radius and ωS is the angular velocity of sun rotation. ∆t is the period where
∆φ is related to, in this case one earth year. Obviously the geodetic precession
is half of the Einstein value. This must be added to the latter to give the result
of total precessions in Eq. (14) of section 2, providing that the Lense-Thirring
contribution can be neglected which is obviously the case. This destroys the
“good agreement” of experiment with Einstein.

Nr. Name a T ε ∆φ(obs.) ±Dev.(obs.) ∆φtot(obs.)

1 Mercury 0.3871 0.2408 0.2056 2.090E-6 2.182E-8 2.788E-5

2 Venus 0.7233 0.6152 0.0068 4.072E-7 2.327E-7 9.939E-6

3 Earth 1.0 1.0 0.0167 2.424E-7 5.818E-8 5.551E-5

4 Mars 1.5237 1.8809 0.0934 7.893E-5

5 Jupiter 5.2028 11.862 0.0483 3.176E-5

6 Saturn 9.5388 29.456 0.056 9.454E-5

7 Uranus 19.191 84.07 0.0461 1.619E-5

8 Neptune 30.061 164.81 0.01 1.745E-6

9 Pluto 39.529 248.53 0.2484

Table 1: Experimental planetary data and precession data from [] and []; a and
T in units relative to earth data, precessions in radians per earth year.

Nr. Name ∆φE ∆φg ∆φLT ∆φtot

1 Mercury 2.085E-6 9.987E-7 6.265E-11 3.084E-6

2 Venus 4.184E-7 2.092E-7 9.604E-12 6.276E-7

3 Earth 1.862E-7 9.309E-8 3.634E-12 2.793E-7

4 Mars 6.553E-8 3.248E-8 1.027E-12 9.802E-8

5 Jupiter 3.024E-9 1.508E-9 2.580E-14 4.532E-9

6 Saturn 6.647E-10 3.313E-10 4.187E-15 9.960E-10

7 Uranus 1.156E-10 5.770E-11 5.142E-16 1.733E-10

8 Neptune 3.758E-11 1.879E-11 1.338E-16 5.637E-11

9 Pluto 2.020E-11 9.476E-12 5.884E-17 2.967E-11

Table 2: Computed planetary precession data for Einsteinian, geodetic and
Lense-Thirring precession in radians per earth year.
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3.2 Relation between velocities and relativistic γ factor

The relativistic γ factor is defined accoring to Eq. (18) by

γ =
1√

1− vN 2

c2

(48)

where vN is the non-relativistic Newtonian velocity. In the following we collocate
the relations between v, vN and γ which gives six equations. The relations
between v and vN are

v(vN ) =
vN√

1− vN 2

c2

, (49)

vN (v) =
v√

1 + v2

c2

(50)

as plotted in Figs. 1 and 2 for c = 1. The value of c is indicated by a red
line in all graphs where appearing. According to the ECE2 definition of the γ
factor, the limits given in Eqs. (26) and (27) hold. When v → c, we obtain
vN → c/

√
2. There is no asymptote in this case, that means that superluminal

motion is possible. There is an upper limit for vN but not for the physical
velocity v.

A similar result follows for v and the γ factor. The relations are

v(γ) = c
√
γ2 − 1, (51)

γ(v) =

√
v2

c2
+ 1 (52)

as graphed in Figs. 3, 4. For v = c we obtain γ =
√

2. There is no divergence
of γ for v → c. For high superluminal speeds, γ is in proportion to v.

The situation is different when inspecting vN (γ) and the reverse relation:

vN (γ) =
c
√
γ2 − 1

γ
, (53)

γ(vN ) =
1√

1− vN 2

c2

, (54)

see Figs. 5, 6. This is the usual definiton of the γ factor from standard physics,
therefore it is always vN ≤ c and γ goes to infinity for vN → c. These examples
should have made evident the different asymptotic properties of v, vN and γ.
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Figure 1: v(vN ).

Figure 2: vN (v).
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Figure 3: v(γ).

Figure 4: γ(v).
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Figure 5: vN (γ).

Figure 6: γ(vN ).
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