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3 Numerical methods and graphics

In the Newtonian limit, from Eqs. (39,40) follows that

Ẍ = −Q̇X , (51)

Ÿ = −Q̇Y . (52)

In this case Q is the inverse of the particle velocity v:

v = −Q. (53)

In the case of antigravity (if the gravitational force is completely canceled out)
the particle is held at rest (or in a linear motion) by the field potential Q, i.e.
is free of gravity in a gravitational field. This means that

Ẍ = 0, (54)

Ÿ = 0. (55)

From Eqs. (34,35) then follows:

ωX =
X

X2 + Y 2
, (56)

ωY =
Y

X2 + Y 2
. (57)

Both the orbits (X,Y ) and (ωX , ωY ) are graphed in Fig. 1 for a model system
with elliptic orbit. The spin connection trajectory is symmetrical relative to the
axis Y = 0.

Alternatively, antigravity can be obtained by defining a scalar spin connec-
tion ω0 in such a way that it cancels out the time derivatives of QX and QY in
Eqs. (37,38). These conditions can be formulated as:

ω0 = − 1

QX

∂QX

∂t
= −Ẍ

Ẋ
, (58)

ω0 = − 1

QY

∂QY

∂t
= − Ÿ

Ẏ
. (59)
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This gives two possible and different conditions for ω0 which have to be fulfilled
both in the case of exact antigravity. For graphical representation, both possible
values have been considered as point coordinates (ω0(X), ω0(Y )). Then the
graph of Fig. 2 results. There are several hyperbolic curves because at return
points of the orbit (in both coordinate directions) it is Ẋ = 0 and Ẏ = 0.
The curves are close together so that it can be expected that both antigravity
conditions (58,59) are realizeable to a sufficient extent.

Figure 1: Path and vector spin connection ω of a 2D elliptic orbit.
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Figure 2: Path and scalar spin connection ω0 of a 2D elliptic orbit.
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