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3 Numerical and graphical development

The orbital precession in near-circular approximation was given by Eq. (60).
By the relations (57-59) for circular orbits, only the constants α (half right
latitude) and a (semi major axis) are left as input parameters. The integral
depends on the quadratic mean fluctuation radius 〈δr · δr〉. If we assume that
this is constant, we can compute the precession angle per quadratic fluctuation:
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where u = 1/r is the inverse radius. The minimum and maximum radius are

rmin = a(1− ε), (64)

rmax = a(1 + ε). (65)

The semi major axis is

a =
α

1− ε2
(66)

from which the bounds of integration follow:
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α
. (68)

We carried out numerical solutions of the integral (63), using a model system
with α = 1 and ε = 0.3. The integrand has been graphed in dependence of
u in Fig. 1. As can be seen, it has infinities (poles) at umin and umax. So a
numerical integration is not trivial. The result, the ratio ∆φ/〈δr · δr〉, obtained

∗email: emyrone@aol.com
†email: mail@horst-eckardt.de

1



from Maxima routines, is shown in Fig. 2 in dependence of the eccentricity ε.
Obviously this function does not approach zero for ε → 0. To obtain ∆φ → 0,
it is therefore required that 〈δr · δr〉 → 0 can be seen from Eqs. (60) or (63).

Another interesting point is the behaviour of the orbital function (53) which
is an extension of the Newtonian orbital integral (55) for a non-vanishing spin
connection. For ωr = 0, Eq. (53) turns into (55). As can be seen from the
graphical representation of the integrand (Fig. 3), the integrand diverges at the
integration boundaries. When ωr is finite, the definition range of the integrand
is shifted to higher u values, i.e. smaller radii. It is clear from the apsidal
method that the change in the ellipse is a precession, because the apsidal angle
is no longer π.

Finally we calculate the isotropically averaged vacuum fluctuation radius for
the planet Mercury. The precession angle per orbit is (see UFT 391):

∆φ = 5.019 · 10−7rad. (69)

From Eq. (63) follows with a = 57, 909, 050 km and ε = 0.205630:

∆φ

〈δr · δr〉
= 4.88220 · 10−20 rad

m2
. (70)

This gives a fluctuation radius of

〈δr〉 =
√
〈δr · δr〉 = 3206 km (71)

which is much smaller than the orbital radius of Mercury. It is a bit more than
twice the diameter of the sun.

Figure 1: Integrand of Eq. (63) for a model system.
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Figure 2: Ratio ∆φ/〈δr · δr〉 in dependence of orbital parameter ε.

Figure 3: Integrands of Eq. (53) for different ωr values.
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