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3 Numerical and graphical analysis

The conditions that no gravitational force between masses m and M should exist
are given by Eqs.(74) and (75):

tan(kZZ) = 2
ωZ

kZ
, (96)

∂φe
∂Z

= −2ωZφe. (97)

From Eq.(97) a solution for φe can be determined which has to be inserted in
Eq.(77) to give a charge density

ρe = φe(k
2
Z − k20). (98)

A consistency problem seems to remain because ρe was assumed to be strictly
periodic by Eq.(46) which cannot be guaranteed by this approach, but we will
see that the above conditions need only to be ful�lled at a certain point Z which
is de�ned by kZ to let the gravitational force vanish.

In Eqs.(96-97) the spin connection ωZ appears for which we have to introduce
a model. For obtaining an Euler-Bernoulli equation, k0 has to be a constant.
This means, that the divergence of ωz has to be constant as follows from Eq.(45).
Therefore we make the �rst approach

ωZ =
Z

Z2
0

(99)

with a new constant Z0. The squared constant in the denominator is required
to obtain the right physical dimension 1/m. Eq.(97) then has the solution

φe (Z) = φ0 e
− Z2

Z0
2 (100)
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with a constant φ0. From (96) follows

tan (kZ Z) =
2ωZ

kZ
=

2Z

kZ Z0
2 . (101)

This is a transcendental equation. Approximating the tangens function by the
�rst two terms of its taylor expansion around zero:

tan (kZ Z) ≈ k0 Z +
k30 Z

3

3
(102)

leads to an equation of third order which has the only non-trivial, positive
solution

Z =

√
3
√
2− kZ2 Z0

2

kZ
2 Z0

. (103)

This means that the gravitational force can only be suppressed at this value of
the Z coordinate. The potential φe has to be tuned to have the suitable value
for this Z. Both depend on the wave number kZ which can be choosen freely
in principle. The dependence of this Z value on kZ is graphed in Fig. 1 for
parameters Z0 = 1 m, φ0 = 100 V. It is important to note that Z is de�ned
only below a maximum value of kZ . The dependence of φe on kZ is shown in
Fig. 2. There is an onset at a minimal wave number. For the method to work,
both Z(kZ) and φe(kZ) need an overlapping kZ range which is quite small in
this case at about 1.2/m. The curves additionally depend on Z0.

Another choice for ωZ could be

ωZ =
1

2 Z
(104)

which is valid for the Coulomb potential. Although this does not ful�ll condition
(45) for constancy, we used this to show the e�ect. Maybe one can restrict to
a small portion of Z where it is nearly constant. We furthermore use cartesian
coordinates. Then the solution for the electrical potential is

φe (Z) =
A0

Z
(105)

with a constant A0, i.e. a Coulomb-like potential. Eq.(96) gives a quartic
equation in Z with the only real-valued, non-negative solution

Z =

√√
21− 3√
2 kZ

=
0.88954361752413

kZ
. (106)

The resulting functions Z(kZ) and φe(kZ) are graphed in Figs. 3 and 4. There
is a broad overlapping range of kZ now.

As the third and last approach we derive ωZ directly from Eq.(96):

ωZ (Z) =
1

2
kz tan (kz Z) . (107)

Inserting this into (97) gives the astonishingly simple solution

φe (Z) = φ0 cos (kz Z) . (108)

By Eq.(98) this gives the original oscillating charge density ρe(Z). The tangens
function is linear near to Z = 0, so condition (45) is ful�lled too. This seems
more to be a consistency check because ωZ was chosen to ful�ll one of the zero
force conditions automatically.

2



Figure 1: kZ dependency of Z coordinate for linear ωZ .

Figure 2: kZ dependency of φe for linear ωZ .
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Figure 3: kZ dependency of Z coordinate for hyperbolic ωZ .

Figure 4: kZ dependency of φe for hyperbolic ωZ .
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