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ABSTRACT

The constrained Minkowski method of ECE theory is used to develop the orbital
dynamics of whirlpool galaxies and the solar system in terms of a new equation of motion
that is able to analyse all observed orbits self consistently. The equation of motion shows the
presence of tiny perturbations in the orbit of a planet in the solar system, oscillatory
perturbations which are superimposed on the precessing ellipse. Features of whirlpool

galaxies are described by the new method.
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4 Numerical Analysis of the orbital perturbations

We start with a re-evaluation of expressions F(#) and F1(6) in Eqgs.(12) and
(13):

d*f

F(o) = 42 (73)
6
Fi1(6) = / F(6) db. (74)
The integral of Eq.(74) can be rewritten to
d
F1(6) = log 4 +C (75)
do
with an integration constant C. The function f is defined according to (2):
do\?
=(r—]) . 76
r=(r %) (76)
For the solar system we have
r(0) . (77)

T 1t cos(xb)

which can be inverted to

o(r) = %arccos(% - %) (78)
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Figure 1: Function w(#) with parameters wg = 1,e =0.1,a = 1,2 = 0.9,C = 0.

Evaluation of F'1 leads to

2 2
2 1
F1(0) = log d [ €cos(fz)” +2ecos(0x)+

a9 €2 x? (cos (0z)* — 1)

(79)

which enters Eq.(13)
w =wgexp(—F1(0) — C) (80)

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

m
0=n—. 1
nt (81)
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Figure 2: Function F'(f) with parameters wg = 1,e =0.1,a = 1,2 = 0.9,C = 0.






