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ABSTRACT

The constrained Minkowski method olECE theory is used to develop the orbital

dynamics of whirlpool galaxies and the solar system in terms of a new equation or motion

that is able to analyse all observed orbits self consistently. TIle equation or motion shows the

presence of tiny perturbations in the orbit of I planet in the '1011lI' system. QS(:illatory

pernnbeuons which ate superimposed on the precessing el lipse. Features ofwhirlpool

galaxies are described by the new method.

Keywords: EeE theory. constrained Minkowski method, orbital modulations in the solar

system, whirlpool galaxies .



1. INTRODUCTION 

Recently in this series of papers { 1 - 10} ·a new theory of general relativity has 

been developed based on constraining the Minkowski metric with any observed orbit. This 

method leads along a natural path towards general relativity from special relativity because 

the Minkowski spacetime of special relativity is replaced with a four dimensional spacetime 

with non zero torsion and curvature elements generated by the existence of the orbit. The 

curvature and torsion elements are those of Riemann geometry, and are linked by the Evans 

identity {I - 10} of geometry. The identity has been used to produce the field equations of 

ECE theory { 1 - 10}. In Section 2 the identity is used to produce an orbital equation of 

general relativity valid for all orbits. It is exemplified in Section 3 in the solar system and in 

whirlpool galaxies. In the solar system it produces tiny oscillatory perturbations superimposed 

on the precessing elliptical orbit that is the main feature of planetary motion, and for 

whirlpool galaxies it rationalizes the motion of stars. In Section 4 the results are analysed 

numerically and graphically. 

2. DEVELOPMENT OF THE EQUATION OF MOTION 

In the preceding paper UFT207 on www.aias.us the equation of motion from the 

Evans identity was shown to be: 

• where: 

The orbit in general is defined by: 



in which both r and ~ are functions of time t. It was shown that: 
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where w is the orbital angular velocity: (5) w - lG 
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where~ is defined by: 

Therefore: 

Using the Leibniz rule: 

D 
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so the orbital equation bec0111es: 



• 

~ _ f(8)w, - (,) 
r(f)~ (o\-)1' /~i) rc~~ fJJJ) -(l~ 

w -:::. C-J. 9::c.f ( -

\\here C is a constant of integration and where (,.) 0 is needed for dimensional 

correctness. This equation will be applied to orbits of whirlpool galaxies and in the solar 

system in following sections. To conclude this section a second equation of motion is derived 

by constraining tl1e Minkowski metric in a new way. 

I.e. 

Consider the Minkowski metric in the plane: 

1. 
tl.s 

Therefore : 
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The observed orbit is defined by: 

therefore Eq. ( \ S) becomes: 
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From Eq . ( \l ): 

so 

and 

De fine: 

then: 

The infinitesimal line element is that of at d ' . . wo unensJOnal space labelled 0 d 2 . 
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The metri c compatibility condi tion is: 
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Therefore: 
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Eq. ( lS) can be expanded as: 

The only non trivial case is: 

' ).._ \ r ~)) -'>J o"~- ~:I 1-~).. 
The metric is diagonal, so the only possibility is: J ( ) 
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The connection is antisymmetric { 1 - 10} so the only possibility is: 
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and th~nly torsion el=n~s: "' J_(_ ( \-\-~ \-' -?- /\t -r-
T o'), .... - \ ')• ·.rJ "F(_ ·o 

• 
From this procedure a new equation of motion may be derived using computer algebra and 

the Evans identity, and this will be the subject of future work. 



3. APPLICATION TO WHIRLPOOL GALAXIES AND THE SOLAR SYSTEM. 

ln wh irlpool ga laxies the stars are arranged in spirals recently analysed in detail in 

UFTl98, in which the Cheshire lines were reported. ln this section the equation of motion ( \1) 

is applied to the Archimedes and hyperbolic spirals. In general the Archimedes spiral is: 

where a and bare constants . So: 

and: 

The equation of motion is therefore: 

Considering for simplicity the case: 

~ - 0 ) ( 

the so lution of Eq. ( }() is found from: 1 ( ~ r ~ -:. ~ e ~. - L ~ "; 

• 
Assuming that the constant of integration is zero then the orbital angular frequency is: 



The whirlpool galaxy is sketched in Fig. ( 1._ ). . 
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f\t the centre there is a large mass M spinning with angular velocity w. at: 

( ~ o. - C4-') 
So l'rom Eq. ( ~(> ): 
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_(43) f\t the point A the angular velocity has slowed to: ( .) 
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The galactic torsion is: 
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I.e .: 
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where: 
.)( 

The angular velocity and torsion dissipate to zero at the edges of the whirlpooL The 

orbital linear velocity of a star in the spiral is given by: 
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It is observed experimentally that: 

\\hi ch is a condition that must be obtained by adjusting band CJ6 . 

The hyperbolic spiral is defined by: 

(o ---. {) 

Therefore: ) e 

and the equation of motion is: 
w 
e 

• 

a so lution of' \-vhich is: 
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The to rsion or the hyperbolic spiral is: 

.-.--\ o\ 

/\t the centre of the ga laxy: 

o6 > T 0\ 
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and at the edges: 

The radial r is interpreted to mea n that at the centre of the galaxy: 

and at the edges: 

so in the hyperbolic spira l the distance is measured from the edge inwards. In the Archimedes 

sp ira l it is measured from the centre outwards. The orbital velocity of the hyperbolic spiral is 

(' t 7) _(b0 

so i r the spiral is such th8 t: 

- (b~ 
• 

tow8 rd s the outer edges, then the velocity becomes constant as observed . 

In tl1e solar system the main feature of a planetary orbit is the precessing ellipse: 



where ~ is the half right latitude, t the eccentl:icity, and x the precession constant. In 

the Newtoni an approximation f 11}: 

--
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It f-{os( e~ and the angular velocity of a Newtonian orbit is: 
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where Li s the constant total angular momentum, and m the mass of the planet. In the solar 

S\Sle lll: 

~o the angular velocity ol a precessing elliptical planetary orbit is to an excellent 

app roxim at ion: 

\-\-

The general solution is on the other hand given by eq. ( \.3 ): 

w _ w.9::c~(-(f,(eJ~GJ).-(b~ 
The orbit is known experimentally to be a precessing ellipse to an excellent approximation, 

so: 

where W\ represents a tiny oscillatory perturbation of the precessing ellipse. Therefore: 



• 

where: \ 

This condition is met by a large constant of integration C such that: 

and by: 
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In the next section a numerical analysis is given of these perturbations, which mean that the 

orbit of a planet is not an exact precessing ellipse. 

4. NU MERICAL ANALYSIS OF THE ORBITAL PERTURBATIONS. 

Section by Dr Horst Eckardt. 
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4 Numerical Analysis of the orbital perturbations

We start with a re-evaluation of expressions F (θ) and F1(θ) in Eqs.(12) and
(13):

F (θ) =
d2f
dθ2

df
dθ

, (73)

F1(θ) =

∫
F (θ) dθ. (74)

The integral of Eq.(74) can be rewritten to

F1(θ) = log

(
df

dθ

)
+ C (75)

with an integration constant C. The function f is de�ned according to (2):

f =

(
r
dθ

dr

)2

. (76)

For the solar system we have

r(θ) =
α

1 + ε cos(xθ)
(77)

which can be inverted to

θ(r) =
1

x
arccos(

α

ε r
− 1

ε
). (78)
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Figure 1: Function ω(θ) with parameters ω0 = 1, ε = 0.1, α = 1, x = 0.9, C = 0.

Evaluation of F1 leads to

F1(θ) = log

 d

d θ

−ε
2 cos (θ x)

2
+ 2 ε cos (θ x) + 1

ε2 x2
(
cos (θ x)

2 − 1
)

 (79)

which enters Eq.(13)

ω = ω0 exp(−F1(θ)− C) (80)

that has been plotted in Fig. 1 for some standard parameters. Obviously, for
C = 0, ω is near to zero as expected but has some sharp in�nities which do not
appear in the approximated solution of section 3. These in�nities are also there
in the non-integrated function F (θ), see Fig. 2. They arise from the zeros of
the denominator in (79) appearing at

θ = n
π

x
. (81)
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Figure 2: Function F (θ) with parameters ω0 = 1, ε = 0.1, α = 1, x = 0.9, C = 0.
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