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3 Further analytical and computational analysis

An elliptic orbit without precession is known to be

r0(θ) =
α

1 + ε cos(θ)
. (42)

We will inspect the e�ect of di�erent kinds of precession. In the simpli�ed
precession model of ECE theory the elliptic conical section with a constant
precession is described by

r1(θ) =
α

1 + ε cos(xθ)
=

α

1 + ε cos((1 −A)θ)
(43)

where

x = 1 −A (44)

and A is a small positive constant. The general form with a non-constant angular
factor is:

r2(θ) =
α

1 + ε cos(f(θ) θ)
. (45)

From (17) we have:

f(θ) =
1√

1 + Ω1
01r

. (46)

This means that the spin connection Ω is θ-dependent and is not constant. the
exact form of f(θ) could be determined numerically from the numerical solution
of the relativistic orbital problem as in UFT328. This is however di�cult to
extract, therefore we make an analytical approach that gives a behaviour similar
to Fig. 8 in UFT328. We use

f(θ) = 1 +
A

2
(sin ((1 + 3A)θ) − 2) . (47)
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The di�erent models for the x factor (44) and (47) are graphed in Fig. 1. The
function f(θ) oscillates around the constant value of 1 − A. For the model
calculations we chose

A = 0.05, α = 1, ε = 0.3. (48)

The corresponding orbits r0, r1, r2 in dependence of θ are graphed in Fig. 2. It
can be seen that the maxima and minima (aphelion and perihelion) are mostly
identical for both types of precession, but the complete orbits are di�erent. This
can also be seen from the polar orbit plots, Fig. 3 and Fig. 4 where the orbits
r1 and r2 are compared with the non-precessiong orbit r0. The variable factor
f(θ) makes the orbit look more irregular, compared to the orbit with constant
precession factor.

The three types of orbit approaches r0, r1 and r2 have been used in the
Binet equation (1). The Newtonian orbit r0 leads to

F0(r) = − L2

αmr20
(49)

which is the Newtonian force law, rewritten with constants L and α. When
inserting the conical section orbit (43) of x theory, the result is

F1(r) = −
L2
((
A2 − 2A+ 1

)
r1 +

(
2A−A2

)
α
)

αm r1 3
. (50)

This is obviously a combination of a 1/r2 and 1/r3 force as is known from earlier
investigations.

Using the more general form (47) leads to a highly complicated expression
F2(r) which nevertheless can be plotted. The three forms of the Binet force
equation are graphed in Fig. 5. The results resemble the orbits (Fig. 2), but
there is a drop of Force for the case F2 which may be induced by the analytical
form (47).
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Figure 1: Models for the orbital precession factor x.

Figure 2: Orbits r0, r1, r2 in dependence of θ.
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Figure 3: Polar plot of orbits r0, r1.

Figure 4: Polar plot of orbits r0, r2.
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Figure 5: Radial force from the Binet equation for r0, r1, r2.
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