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An approach to the mass relations of the Fermions to each other and
an explanation of mass itself has been carried out. The possibility of a
movement on the time axis of a new unknown particle is introduced as a
basis of a quantum mechanical approach to gravitation. The missing proof
of the Graviton is tried to be explained and a possible explanation for the
dark matter and energy is given too. Furthermore the existence of a new
Boson is discussed.
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1 Introduction

As Figure 1 shows, the Fermions (Quarks and Leptons) are in the standard model
summarized in generations. The Fermions with the same qualities (electrical charge,
spin) have a from generation to generation an increasing mass as the only difference.
The particles with equivalent qualities in all three generations are called a group in the
following.

The increase of the mass of the Fermions from generation to generation in a group
reminds of different energy levels in a quantum-mechanical oscillation model, for exam-
ple the energy levels of the electrons in a hydrogen atom in this work. Basically the
imagination is connected in this work with the idea that all three Fermions of a group
can be led back to only one particle, which should be defined new, in different oscillation
states. This new supposed particle is called in the following Muster particle. The Muster
particle has all qualities of the suitable generation. These qualities are thereby the same
for three Fermions in each member of a group. Only the mass of the particular Fermion
is different as the result of the different oscillation levels. These Muster particles would
exist for every group, so there would be a total of three different Muster particles. The
kinetic energy of the Muster particles, bound in the oscillation states, would correspond
to the energy levels.

Basically a 4-dimensional space, consisting of three space dimensions and a time di-
mension is presumed. This is accepted especially because in the general and special
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Figure 1: Standard Model of elementary particles (MissMJ)

theory of relativity a 4-dimensional spacetime leads in every case to exact results. On
the basis of the Riemann differential geometry a change of the position, on every one of
the axes would be possible in the 4-dimensional space. A movement on one of the space
axes (x,y,z) in relation to the time axis ct leads to a speed v = x

ct . A change of a position
on the time axis in relation to one of the space axes expresses an inverse speed vct. This
speed is in its dimensions inverse compared to a speed on the space axes. By aid of the
speed of light c it will be dimensionless. The speed vct on the time axis then would be:

vct =
ct

r
=
c

v
. (1)

A movement on the time axis can be admitted without causing difficulties in the ge-
ometry or causing restrictions in the mathematical conditions. In every point of the
4-dimensional space a locally existing coordinate system is assumed. It is postulated
that the same physical conditions needed for the special theory of relativity exist in-
versely for the speed in the space-like segment. Hence, the other considerations refer
to the conditions of a Minkowski space, but with v in the time-like segment and with
vct in the space-like segment. The inverse relation between the time-like and space-like
segments refers only to the speed and not to the energy or masses. Also it is presumed
as given, that the physics with the known formulae of the classical mechanics and of
the theory of relativity, in the inverse sense, are valid in the space-like segment. The
model introduced here assumes speeds graphically starting from a parallel to a space axis
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(speed zero). Muster particles accept speeds higher than the speed of light. With the
energy bound in the oscillation, respective in the different oscillation levels, this energy
in the space-like segment would correspond to the dark matter of each of the Fermion
of the respective group.

The masses of the Fermions are bigger, the more the matching oscillation levels ap-
proximates towards the space axes in the space-like segment. However, the oscillation
levels are starting moreover from the space axes outgoing into the direction of the speed
of light, so that the slightest oscillation level represents the Fermion with the biggest
mass in the time-like segment. And in the space-like segment it shows the lightest
energy. The relativistic mass of the Muster particle in the space-like segment for the
lightest Fermion, the electron is the biggest one. It is the highest oscillation level in the
space-like segment.

Now the idea is, that in the 4-dimensional spacetime a 3-dimensional hyperplane build
from the space axes, exists. This hyperplane encloses the whole universe and the time
axis hits orthogonal this 3-dimensional hyperplane. The conservation of energy requires
that neither energy nor mass leaves this 3-dimensional hyperplane permanently. The
only restriction is given by the uncertainty principle which makes a limited exception to
the energy conservation possible. In the 4-dimensional space a distribution of mass or
energy exists only in a thin appearing 3-dimensional (space) hyperplane. It is provided
that this hyperplane lies in the origin of a co-ordinate system of the Minkowski space
and orthogonally to the time axis. Energy or mass lies exclusively in this hyperplane.
In this hypothetical model the whole energy and mass of the universe is thought to be
fairly distributed in the 3-dimensional hyperplane. For this consideration it should be
unimportant which form the universe in the 4-dimensional space has. An small enough
area is looked at, so that a bend of the universe should be neglectable at this point.

For oscillations with different energy levels it requires a potential or a potential differ-
ence. Because up to now a Graviton is not provable, it is an obvious supposition that an
interaction takes place exclusively on the time axis and not on one or all three space axes,
as a linear interaction. The interaction of a mass on the time axis would take place with
the matching gauge boson, the Graviton. The homogeneous distributed mass in the 3-
dimensional hyperplane has the possibility of an interaction with energy or mass only on
the time axis. Under these conditions it is postulated that the Muster particle can move
on the time axis and leaves the 3-dimensional hyperplane on the time axis. It interacts
with this gravitational field which origins from the universe on the time axis, and is torn
back to the 3-dimensional hyperplane. The Muster particle is accelerated and has an
increasing speed vct in the direction of the hyperplane of the universe. In this theoretical
conceptually experiment the Muster particle crosses the 3-dimensional hyperplane. On
the other side of the hyperplane the Muster particle moves away and loses speed vct by
the influence of gravity and sweeps in the return point back again to the hyperplane of
the universe. The process recurs and there originates an oscillation. Also there would
be the possibility of a torque moment by the time axis and one or several space axes.
The Muster particle oscillates by the 3-dimensional hyperplane of the universe under
the influence of the torque not exactly through one point. By this torque the Muster
particle crosses over and over again at different places of the 3-dimensional hyperplane,
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always in a small sphere around a centre. In the 3-dimensional hyperplane the Muster
particle is at the same time at different places present with different probabilities. Under
this imagination another explanation of the Heisenberg uncertainty principle is possible,
as expression of this torque of the Muster particle oscillating through the 3-dimensional
hyperplane:

p · x ≥ ~ .

Possibly this is also an important basis of the tunnel effect. The Muster particle could
overcome a potential barrier with the aid of the time axis.

In the general theory of relativity with the Riemannian differential geometry it is not
described how energy or mass bends the space as an effect of an interaction [Raschewski,
1995]. The changes in the 4-dimensional space are assigned to the mass as a quality.
By an interaction only existing on the time axis, from a mass outgoing, it could be
explained how the bend of the axes arises. The amplitudes of an oscillation on the time
axis are differently high according to the size of the potential. This could correspond to a
different physical contraction or bend of the time axis. If the strength of the interaction
increases because the mass is bigger, this is shortening the movement on the time axis
in the above examples.

A Fermion moving in the time segment with a swinging Muster particle in the space-
like segment, at a certain speed vct in comparison to a resting particle, has a rotated
co-ordinate system. The swinging Muster particle inclines at decreasing speed vct of its
axis of oscillation in the space-like segment towards the 3-dimensional hyperplane. For
the space-like segment this corresponds to a reduction of speed vct and in the time-like
segment this is an increase to an infinitely high speed v. According to the special theory
of relativity the Muster particle would move a longer distance in the 4-dimensional space
to reach the same height on the time axis. Here originates the lengthening of the proper
time of a particle as this is also described by the special theory of relativity. The proper
time of the electron is the shortest of the Leptons. The heavier Fermions have a lower
distance on the time axis for their oscillation. These are lower oscillation levels. The
Muster particle has a slower speed and a lower relativistic mass increase. However, this
also means that the dark matter is less, the time axis is extended and with this the
proper time as well.

In this model the effect of a change of the gravitational force is demonstrable by an
additional gravitational field. This would correspond to a stronger inclination of the
movement direction of the swinging Muster particle. The movement direction of this
oscillating hypothetical Muster particle is nearing the 3-dimensional hyperplane by the
additional gravitational strength. An increase of the kinetic energy of a Fermion at a
certain speed in the 3-dimensional space, leads accordingly to the idea also to an increas-
ing inclination of the oscillation axis of an Muster particle. A growing gravitational force
on the time axis would be comparatively in the effect, and not distinguishable, from a
speed conditioned inclination of the oscillation of an Muster particle. Thus the influence
of a mass and that of a speed are the same in its effect on the swinging Muster particle.
So it is also an effect of a greater gravitational force influencing the Muster particle so
that the distance becomes smaller for the oscillation on the time axis. So it seems for
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the Fermions that the time axis is being extended. Especially for photons exists the
oscillation equally in the space and in the time segment. The relation of the space axes
and time axes to each other is fixed by the speed of light. The photons (without mass)
move on this border between the segments. A balance between the energy in the space
and the time segment seems to exist.

Till now, a renormalizable quantum mechanical description of the gravitation isn’t
possible, as long as no interaction and oscillation can be described [Misner et al., 1973,
Messiah, 1990, 1991, Fredenhagen et al., 2007]. There are basic approaches with other
models [Kiefer, 2007, Hansson, 2012, Vacaru, 2013] For a survey see the reviews by
Amelino-Camelia [2008], Amelino-Camelia et al. [2010]. Very supportive to the idea
here is the hypothetical sterile Neutrino as an extension of the standard model and
a candidate for the Muster particle [Yang, 2013, Mavromatos, 2011b, Munyaneza and
Biermann, 2007, Munyaneza, 2007]. Muster particle could oscillate here on the time axis
with the help of the idea.

The loop quantum gravity [Rovelli, 2011, Susskind, 2003, Thiemann, 2007] and string
theory (M-theory) are approaches of broader interest [Giovannini, 2008, Smolin, 2003,
2010, Hamber, 2009, Mavromatos, 2010] and are capable to deliver an Grand Unified
Theory independently. There is only a description of the mass relations to each other. No
absolute reference to known parameters (light velocity, Planck constant etc.) is possible.

Further on, there are few possible explanations for the dark energy or dark matter
[Yang, 2013, Unwin, 2012, Sanders, 2010, Mavromatos, 2011a, Enstrom et al., 1998].
Subsequently the idea above allows the imagination of a new approach with particles
resembling the sterile Neutrino for the dark energy and dark mass of the universe. Muster
particle could oscillate here with the help of the idea on the time axis. That means dark
energy and dark matter could be the mass and a the kinetic energy of a oscillating
Muster particle. But the proof will be missing in the 3 dimensional world.

The questions to be answered:

1. How could a quantum mechanical explanation of the mass of the Fermions (Lepton
and quark generations) look like?

2. Is there a possible explanation for the missing proof of the Graviton?

3. Are there notes for a theoretical assignment of the dark matter or energy to the
known elementary particles?
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2 Methodology

2.1 Preparations for the determination of the potential equation in the four
dimensional spacetime

In the string theory [Zwiebach, 2004, Taylor, 2006, Krishnan, 2006] the known spectrum
of the mass distribution of the Fermions is presented with a considerable number of
additional dimensions. With only four dimensions a simple approach could be possible
using the hypothetical following potential. For the next considerations the universe
is assumed as infinitive and contained in a three dimensional space hyperplane in the
Minkowski coordinate system with a homogeneous mass distribution. No mass or energy
is (i.e. neither in positive nor in negative direction) distributed on the time axis. Mass
and energy is only distributed in this three dimensional hyperplane as a subspace of the
four dimensional Minkowski coordinate system embedded in the Minkowski spacetime.

The field strength of a gravitation interaction on the time axis, caused by a three
dimensional hyperplane with a homogeneous mass distribution, is unknown. On the
space axes an interaction in the Minkowski space is not expected. The interaction as
assumed is only possible on the time axis and not on the three space axes.

The calculation of the potential Φct of the gravitation on the time axis with the

dimension
[
s2

m2

]
and the field strength Fieldct−gr

[
s
m2

]
of the gravitational field on the

time axis, has to be used with the space vector r (dependent of x, y, z; r2 = x2 +y2 +z2)

and the time axis t. For this we have to know the mass surface area density σ
[
kg
m3

]
of

the universe and the proportional constant κct−gr

[
s2

kgm

]
of the gravitation.

A potential on the time axis is carried out for the calculations in the result part.
The potential is assumed as linearly depending on the distance to the three dimensional
hyperplane used here. In the electrostatics, the electrical field of an infinitely extensive
plane loaded homogeneously is linear dependent on the distance to this area, as well
known. Under use of an analogous access the potential depends only on the distance
linearly.

The calculations of the gravitation becomes a bit complicated. Generally with energy,
not only as mass, but also as kinetic energy, an interaction is known. It is the result
of this interaction that an Muster particle is accelerated in the gravitational field. The
energy increment by the gain of kinetic energy is in addition also attracted by the
gravitation with the result that this process increases itself and yields an exponential
energy increment.

2.1.1 Theory of special relativity

In a reference system with the velocity v, the length x´ is contracting in the time like
segment, in contrast to x in the resting system

x´ = x

√
1− v2

c2
(2)
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And analog for the time occurs a dilation:

t´=
t√

1− v2

c2

, (3)

with the kinetic Energy E:

E =
mc2√
1− v2

c2

−mc2. (4)

As considered above in the introduction, a mixing up of the roles of x and t is proposed
in the space-like segment of the Minkowski space. The speed in the space-like segment
is distinct from the time-like segment and described as vct. The laws of physics are
assumed to be valid in all Minkowski segments.

In the following analogous Lorentz transformation of the axes this has to be expected
with that assumption:

t´ = t

√
1− c2

v2
= t
√

1− v2
ct (5)

x´ =
x√

1− c2

v2

=
x√

1− v2
ct

. (6)

The kinetic energy Ect of the Muster particle with its mass m0 in the space-like segment
is

Ect =
m0

c2
√

1− c2

v2

− m0

c2
=

m0

c2
√

1− v2
ct

− m0

c2
(7)

The kinetic energy of the Muster particle corresponds inversely (as described in the
Introduction) with the mass of the Fermions in the three dimensional time-like section.
The relation of these energies are not inverse linear.

2.1.2 Equations of motion

Newton’s law of gravity is derived approximately from the equations of Riemann differ-
ential geometry. With this approach, see Pauli [1963], it can be shown that it is possible
to explain the gravitational forces in terms of a time axis curvature change. Attached
in the following chapter I tried to carry out an appropriate equivalent approach in the
space-like segment analogously.

A four dimensional spacetime bend is connected to energy or mass according to the
general relativity theory. The spacetime curvature produces an acceleration with respect
to another mass or energy in the space, so that the results is a potential in the time
like-segment. All equations listed in this chapter refer to the time-like segment of the
Minkowski space. For the development of the equations of motion in the four dimensional
spacetime for a mass the equations given by the Riemann differential geometry, the
formula for the geodesic lines is decisive [Pauli, 1963].
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The indices i, r, k, s pass through the values 1, 2, 3, 4 and for the spacetime components
gik, which defines the metric tensor´s matrix elements. The Christoffel symbols Γ defines
the geodesic components for the spacetime bend of the reference system and s is defined
through

s2 = x2 + y2 + z2 − c2t2, (8)

the four dimensional line element. The equation for geodesic lines is

d2xi

d2s
+ Γir,s

dxr

ds

dxs

ds
= 0. (9)

The following two well known relations are necessary for further considerations:

Γi,rs = gikΓ
k
rs (10)

and

1

2

(
δgir
δxs

+
δgis
δxr
− δgrs
δxi

)
= Γi,rs (11)

For small velocities v and weak gravitational potentials Φ, in the time like segment,
a simplification could be helpful. v2

c2
is very small and can be neglected, and with weak

gravitational fields, gik differ only very slightly from their normal values. gik = +1, for
i = k = 1, 2, 3; g44 = −1 and gik = 0 for i 6= k. The infinitesimal square of the line
element in curvilinear coordinates is ds2 = gmndx

mdxn.
For the calculation of the relativistic field equations the following formulas are very

useful: space distance s2 = x2 + y2 + z2− c2t2 with r = x+ y+ z and with s2 = r2− c2t2

a conversions leads to

ds = dr

√
1− c2t2

r2

or

ds = dct

√
r2

c2t2
− 1.

Equation 9 gives with r = s = 4 , xr = ct as well as xs = ct and for i = 1, 2, 3 is r = xi

the space axis r:

d2r

dt2
= −c2Γi44. (12)

In a static field the time derivatives, because they become zero, can be neglected. With
this assumption equation 11 gives

1

2

(
δgi4
δx4

+
δgi4
δx4
− δg44

δxi

)
= −1

2

δg44

δxi
= Γi,44. (13)

For gik≈ 1, as assumed above, the equation 10 turns to
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Γi,rs ≈ Γkrs. (14)

Then the acceleration d2xi

dt2
is only determined by g44

d2r

dc2t2
=

1

2

δg44

δr
(15)

and a comparison with the Newtonian equation for the gravitation results in

Φ =
1

2
c2 (g44 + 1) . (16)

The expression in brackets has fixed in such a way that Φ = 0 vanishes when g44 has its
normal value −1.

d2r

dt2
= −δΦ

δr
(17)

This development is the starting point of the idea for a basic force existing only on the
time axis with a consecutive potential.

2.1.3 Equation of motion on the time axis

Once more, like mentioned in the previous chapter,

ds = dr

√
1− c2t2

r2

or

ds = dct

√
r2

c2t2
− 1

is used. From the equation for the geodesic line

d2xi

ds2
+ Γir,s

dxr

ds

dxs

ds
= 0 (18)

a comparable development for weak gravitational potentials, small deviations of gik from
their normal values and small velocities vct = ct

r causes

d2xi

dr2
+ Γir,s

dct

dr

dct

dr
= 0 (19)

The development to this equation was carried out in the previous chapter. Based on
the idea, here too an exclusively development of a g44 change initiates an corresponding
change of the four dimensional spacetime. With the equations 10 and 11 on the previous
page equation 19

d2ct

dr2
+ Γ4

44

c2

v2
= 0 (20)

transforms to
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d2ct

dr2
= −Γ4,44

c2

v2
(21)

and to

d2ct

dr2
=

1

2

dg44

dct

c2

v2
. (22)

d2t

dr2
=

1

2

dg44

dt

1

v2
. (23)

The potential on the time axis Φct is then; see also the explanation in the previous
chapter:

Φct =
1

2

1

v2
(g44 + 1) (24)

d2t

dr2
=

Φct

dt
. (25)

The similarities between equations 25 and 17 on the preceding page are obvious. It seems
possible to describe a potential on the time axis too, in the space-like segment of the
Minkowski spacetime. If the Potential Φct is assumed to be constant, the curvature of
the time axis increases with the velocity 1

v in the space like segment. By the invariance
of the four dimensional line element, the bends of the space axes are only a consequence
of the time axis, see equation 8 on page 8.

2.1.4 Einstein field equation

A further consideration of the same idea is tried with the linearizated Einstein field
equation.

�ψij = −κ
(
Tij −

1

2
gijT

l
l

)
(26)

The Energy Impulse Tensor Tij consists with small velocities only of the element T00 = σ,
with σ as mass density of the universe. So it is Tij = T ll = σ. The gij are set to their
normal values 1 and. -1 with small velocities. κ is the Einstein gravitational constant.
By application to

Tij −
1

2
Tgij ≈

1

2
σ (27)

we get

− 1

c2

∂2

∂t2
ψij +

∂

∂r2
ψij = −κ

(
Tij −

1

2
gijT

l
l

)
= −1

2
κσ, (28)

1. space-independent
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1

c2

∂2

∂t2
ψij = κ

(
Tij −

1

2
gijT

l
l

)
=

1

2
κσ (29)

with the known correlation κ = 8πk
c4

, between κ the Einstein and k the Newton gravita-
tion constants, now it is

∂2

∂c2t2
ψ00 = κ

1

2
σ (30)

2. time-independent (in second derivative) solved gives the equation 28 on the preceding
page

∂2

∂r2
ψ00 = −κ1

2
σ (31)

The known resolution for equation 31, which is of interest here is:

ψ00 =
κc2

4π

˚
σ√
r2
dv (r) (32)

ψ00 =
2

c2
k

˚
σ√
r2
dv (r) (33)

Φct =
1

2

c2

v2
(g44 + 1) =

2

c2
k

˚
σ√
r2
dxdydz (34)

This Equation is the approximate relation between g44 and the potential on the time
axis. Also with this consideration arises the idea explained here of being able to show a
potential on the time axis.

2.1.5 About time dilation and the gravitational potential

The time dilation in a rotating system K is calculated with equation 3 on page 7. A
clock in K, in opposition to a resting watch, is slowed down the farther it is away from
the axis of rotation.

Statement A It exists a gravitational field with the potential Φ for a centrifugal force.
v = ω2r2 is the velocity in dependance of r and the angular velocity ω.

Φ = −1

2
ω2r2 (35)

Inserted in equation 3 gives

t´=
t√

1− 1
c2
ω2r2

=
t√

1 + 2Φ
c2

(36)

Φ ≈ 1

2
v2 (37)
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Statement B Another approach with the equation for the geodesic line

d2xi

d2s
+ Γir,s

dxr

ds

dxs

ds
= 0 (38)

results in

d2r

dt2
+ Γ

(1,2,3)
(1,2,3),(1,2,3)

dr

dt

dr

dt
= 0 (39)

Here the same equations as before are used to develop

dΦ

dt
= −Γir,sv

2 ≈ 1

2

g00

dr
v2 (40)

Φ ≈ 1

2
g00v

2. (41)

The result taken itself agrees well with the equation 36 on the preceding page. The
relativistic bend of the space with g44 which one is missing in formula 36 on the previous
page is a necessary correction.

The similarity to the two approaches from A and B shows a good similarity between
a speed v and the influence of a gravitational field Φ. This is very important, because in
the space-like segment the above idea is the possibility of an explanation. An inclination
of the velocity direction to the space axis in the four dimensional coordinate system is
equivalent to an increased gravitational field strength.

2.2 Preparations for an analog Schrödinger equation for the Muster particle

With the assertion of the existence of a potential on the time axis a change is assumed
according to the Riemann differential geometry, like in the general relativity theory. As
an only interaction axis and with consecutive curvature of the time axis as a result of a
velocity or a gravitational field the basis for the general relativity theory is assumed.

Due to the space-time structure of the universe, which is supposed to be flat and not
bent in an adequately little area / space, a linear dependence of the distance is accepted
as a basis for the potential energy for a movement on the time axis. A comparison from
the electrostatics with the potential of an area loaded homogeneously declares the idea
which was used. Derived from equation 32 on the preceding page for a homogeneously
loaded three dimensional hyperplane in a four dimensional spacetime for the further
thoughts is used

Φct =
κc2

4π
massuniversct. (42)

Further on, the impulse for the Muster particle in the space-like segment is redefined by

pct =
m0√
1− c2

v2

1

v
=

m0√
1− v2

ct

vct
1

c
(43)
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and the energy also by

E2
ct =

1

c2
p2
ct +

m2
0

c4
(44)

E2
ctc

4 = c2p2
ct +m2

0.

From the current knowledge about the equality of mass and energy one should think
about the consideration that the kinetic energy of the Muster particle plays a role which
can not be neglected. So we must assume that this kinetic energy is attracted by the
universe mass gravitation. As a consequence an exponential increase of the energy due
to the velocity should be expected. So the kinetic energy of the Muster particle could
be in the space-like segment, in classical physics

Ect =
E

c4
=

1

2
m0e

ξ· c
4

v2 · c
2

v2

1

c2
=

1

2
m0 · eξ·v

2
ct·c2v2

ct ·
1

c2
, (45)

with m0 the mass of the Muster particle, m0
c2

with the dimension
[
kgs2

m2

]
and ξ = 1 the

new used and to be defined, constant with its dimension
[
s2

m2

]
.

2.2.1 Hamiltonian equation

As a suggestion:

1

2
m0e

ξ·c2v2ct · v2
ctc

2 +m0 · eξc
2v2ct · Φct · c2 = Ect

and

1

2 ·m0eξc
2v2ct

(
m0e

ξc2v2ct · v2
ctc

2
)2

+m0 · eξc
2v2ct · 2k

˚
σ · ct = Ect . (46)

2.2.2 Schrödinger equation

And for the Schrödinger equation

−1

2

~2

mu

d2ψ

dc2t2
+ 2k ·massunivers · ct · ψ −

ψ

dx
= 0 . (47)

The precondition for the next calculations is the inverse use of x and t, and therefor
ψ
dx = Ect in comparison to the time-like segment.

2.2.3 Dirac equation

The correspondence rule of quantum mechanical foundations is changed in the above
meaning, E → −~

iO and p → i~ d
dct . With Ect → Ect + m0Φct yields a Dirac-Equation

for the Muster particle in the space-like segment with its potential Φct on the time axis.
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[
~
i
O− 1

c
α

(
i~

d

dct

)
− βm0

c2
+m0Φct

]
|ψ (r, t) >= 0 . (48)

3 Calculations and results

The difficulty to overcome now is to find a suitable solution for the differential equation
found in the previous chapters. To get a survey over the too be expected results, the
classical way with the solution of the Schrödinger equation has been chosen.

3.1 Calculations according to classical physics

The imagination of the Muster particle moving on the time axis away from and coming
back to the three dimensional hyperplane is compared with a ball falling from a distinct
height to the earth. For this example a solution is described in a mathematical elaborate
way in Flügge [1999] on page 92 - 95, No 33.

− ~
2m0

d2u

dx2
+m · g · x · u = E · u

Herein m · g · x is the potential of the gravitation, u is a solution, an eigenfunction with
the boundary conditions u (0) = 0 and u (∞) = 0. With the help of length l and an
dimensionless parameter λ

2m2g

~2
=

1

l3

2mE

~2
=
λ

l2

and a further used dimensionless variable ζ

ζ =
x

l
− λ

this gives with the new boundary conditions u (−λ) = 0 and u (∞) = 0 a solution by
the Airy-Function

u = C ·Aiζ. (49)

With great mathematical effort the energy formula is calculated in the example to this
energy equation

Eλ =
~2

2ml2
λ (50)

with the following eigenvalues for the energy, λ: λ1 = 2, 33; λ2 = 4, 08; λ3 = 5, 51;
λ4 = 6, 78.

Unlike the indicated example [Flügge, 1999], the value in the situation present here for
l remains constant! The reverse point, the maximum distance of the three dimensional
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hyperplane for the Muster particle m0 is the same and therefore also the potential energy.
The dimension of the length l is [s] in the underlying situation. The kinetically mass
increment is maximal at the point of the maximum speed at the crossing point with the
three dimensional hyperplane.

A now completely analogous procedure with equation 46 on page 13

1

2
m0e

ξc2v2ct · v2
ct · c2 +m0 · eξc

2v2ct · κ · c
4

4π
massunivers · ct− E = 0 (51)

and with
mu = m0 · eξc

2v2ct

1

2
mu · v2

ctc
2 +mu ·

κ · c4

4π
massunivers · ct− E = 0, (52)

leads to the following Schrödinger equation

−1

2

~2

moeξc
2v2ct

d2u

dc2t2
+ ·κ · c

4

4π
massunivers · ct · u− E = 0 (53)

or

−1

2

~2

mu

d2u

dc2t2
+ 2k ·massunivers · ct · u− E = 0. (54)

Equation 54 is a rough approximation, but sufficient to show the principle. The mass
allotted exponential function is first neglected just to be able to solve the equation 53.
Afterward it is added again in the equation 50. Mathematically not absolute exact, but
we get a solution just for a qualitative survey:

EFermion,λ = Ect,λ =
~2

2 ·m0l2
· 1

eξc
2v2ct
· λ (55)

For simplification some abbreviations are used in the following calculations,

b =
~2

2m0l2

and the equation 55 becomes to

Ect,λ = b · 1

eξc
2v2ct
· λ. (56)

The kinetic energy is calculated furthermore

Ekin,ct =
1

2
m0e

ξc2v2ct · v2
ct · c2 (57)

and the potential energy

Epot,ct = c2Φct ·m0 · eξc
2v2ct · λ (58)
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1

2
m0e

ξc2v2ct · v2
ct · c2 = c2Φct ·m0 · eξc

2v2ct · λ (59)

1

2
v2
ctc

2 = c2Φct · λ (60)

The factor 2Φct is calculated by dividing the energy level of the equation 56 on the
preceding page for 2 different fermions e.g. the Muon and Tau. The energies of the
masses are used in eV , because the conversion factors would shorten themselves.

EMuon

ETau
=

eξc
2·v2Tau

eξc
2·v2Muon

· λMuon

λTau
(61)

The square of the velocity can be determined with the equation 60, by inserting this
equation 60 we get over

ln(
EMuonλTau
ETauλMuon

) = 2c2Φctξ(λTau − λMuon) (62)

the value for 2c2Φct. After this we can calculate the velocities with equation 60 and then
b with equation 56.

By transformation of the potential energy of an Muster particle into kinetic energy,
the maximum amount is reached at the three dimensional hyperplane. Due to formula
56, b is calculated by the known energies of the fermions. The Table 1 contains the
values summarized. To proof the underlying thoughts to be true, the calculated values
of b should be approximately in the same range. In Table 2, b is determined from the
masses for Muon and Tauon, and then the other way round the mass for Electrons and
W Bosons are calculated with this b. A rough agreement can be seen here.

Table 1: Summary of the known and borrowed (bold, cursive), the calculated parameter
(v2
ct, Φct, b); the square of the velocities of the Muster particle v2

ct, the Eigen-
values λ of the solution of the Schrödinger equation, with in equations 56 and
58 used values for 2 · c2 · Φct and b

Fermion (Lepton) Electron Muon Tauon W± Boson

mass (MeV ) 0,511 105,7 1777 80400
λ 6,78 5,51 4,08 2,32

c2vct
2
(
s2

m2

)
19,79 16,1 11,9 6,8

2 · ξ · c2Φct 2,92 2,92 2,92 2,92

b
(
m2·kg
s2

)
29, 7 · 106 185, 4 · 106 64, 8 · 106 30, 3 · 106
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Table 2: The explanation of the parameter are the same as in Table 1 on the preceding
page. In this Table it is used an average value for b derived from the mass of
Muon and Tauon taken for the further theoretical calculations for the Electron
and Boson W , to proof the made assumptions

Fermion (Lepton) Electron Muon Tauon W± Boson

mass (MeV ) 5,3 105,7 1777 48000
λ 7,9 (6,78) 5,51 4,08 2,32

c2vct
2
(
s2

m2

)
18,5 12,9 9,5 5,4

2 · ξ · c2Φct 2,34 2,34 2,34 2,34

b
(
m2·kg
s2

)
1, 7 · 107 7, 5 · 107 3, 3 · 107 2, 1 · 107

To the complement, an equivalent result recorded for Quarks is summarized in Table
3 and 4

Table 3: Summary of the known and borrowed (black), the calculated (red) parameter;
the square of the velocities of the Muster particle v2

ct, the Eigenvalues λ of
the solution of the Schrödinger equation, with the in equations 56 and 58 used
values for 2 · c2 · Φct and b

Fermion (Quark) d s b higgs Boson

mass (MeV ) 4,8 (5-8,5) 104 (80-155) 4700 (4000-4500) 125000
λ 6,78 5,51 4,08 2,32

c2 · vct2
(
s2

m2

)
17,4 14,1 10,5 5,9

2 · ξ · c2Φct 2,57 2,57 2,57 2,57

b
(
m2·kg
s2

)
26·106 26·106 41·106 20·106

Table 4: Summary of the known and borrowed (bold, cursive), the calculated parameter
(v2
ct, Φct, b); the square of the velocities of the Muster particle v2

ct, the Eigenval-
ues λ of the solution of the Schrödinger equation, with in equations 56 and 58
used values for 2c2Φct and b. With an assumed value for b and the lowest λ the
possible weight of a new particle, an unknown Boson in this case, is calculated

Fermion (Quark) u c t unknown Boson

mass (MeV ) 2,4 (1,5-8,5) 1270 (1000-1400) 171000 600 - 900 ·103

λ 6,78 5,51 4,08 2,32

c2 · vct2
(
s2

m2

)
30,8 25,0 18,5 10,5

2 · ξ · c2Φct 4,54 4,54 4,54 4,54

b
(
m2·kg
s2

)
8,0·1012 16,5·1012 4,6·1012 12·1012
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4 Conclusion

The absence of the Graviton is maybe an expression of an interaction on the time axis.
It exists only beyond our accessibility. This could be an possible appearance of an
interaction on the time axis; a movement on the time axis can be derived from the known
equations in chapter 2.1. The results calculated from this idea are to be discussed only
under restrictions. There is not quite an exact mathematical solution of the equation 53
and it is also a none relativistic approach done in this work. The better results would
possibly be given by the suggested Dirac equation 48 on page 14 and their solutions.
However, the calculations and results in chapter 3 are encouraging in spite of the known
restrictions.

The results in the Tables 1, 3, 4 indicate independently of the chosen Fermion, nearly
the same values of Φct for Quark and Leptons. This confirms a consistently gravita-
tional force on the time axis. The speed vct determines a movement direction in the
4-dimensional co-ordinate system. For the value zero and for no movement on the time
axis, the Muster particle lies in the 3-dimensional hyperplane. In this case the Muster
particle has no kinetic energy. The higher the kinetic energy the more this leads to a
higher oscillation level. In the above calculations a mistake is to be expected by the
missing consideration of the special theory of relativity. The stability of the fourth and
last energy level (e. g. , of the electron) can not be explained. Other higher close
together lying levels could be existent. However this possibly does not happen, because
other qualities like the charge or the spin of the electron contain responsible energies
themself. The calculated values are summarized in Table 2.

As to be seen from the formula 55 on page 15 the mass of the Fermions does not
depend on the energy of the oscillation level of the Muster particle. One also sees that
the energy supplied to a Fermion in the time-like segment entails a decrease of the energy
of the oscillation level in the space-like segment, the dark matter. The development of
the oscillation levels to higher energies in the space-like segment stands in the contrast
to the decrease of the masses of the particular Fermion. In the space-like segment the
increase of the energy at increasing speed of an Muster particle would be equally treated
accordingly to the time-like segment. This would mean that the speed of light is a border
to infinitely high energy also for the space-like segment. As an example the oscillation
is discussed for the electron. In the space-like segment the highest oscillation level has
been identified for the electron. With the energy of the Muster particle the electron is in
the space-like segment of all Leptons on the highest energy level. From the perspective
of the time-like segment in comparison to the other Leptons this oscillation is closer to
the light line. This discrepancy is interpreted as a possibility to define the dark matter
or energy.

About 95% of the mass of the universe is assigned to the dark matter. The kinetic
energy of the Muster particle and its mass would be a reason for the dark matter.
However, this also means after energy has supplied to a Fermion a decrease of dark
matter and an increase of the mass of the Fermions entails. A lot of energy would
be bound in the space-like segment which does not appear as mass in the time-like
segment. An increase of the speed of an Fermion in the time-like segment is necessary
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for a possible lower oscillation level in the space-like segment. The kinetic energy of
the Muster particle decreases and consecutively also the mass in the space-like segment.
Now the next energy level of the oscillation corresponds to the next heavier Fermion
with the mass of the Myon. The energy level becomes lower, see formula 55.

A stronger gravity leads to a stronger inclination of the oscillation level. The oscillation
level would approach the space axis and the mass of the Fermion increases. In an extreme
vision a complete approach to the space axis would mean that the Fermion is at the same
time present everywhere on the space axis and infinitely often present. This would be
the equivalent to an infinitely high energy or mass. This would be a possible explanation
for the boarder, the speed of light, which cannot be crossed in the time-like segment. At
the same time the proper time of the Fermion is extended to infinity, according to the
increase of the inclination, as this is also known from the special theory of relativity.

At last an oscillation level for the W± Boson with very low energy in the space-like
segment is reached, with the biggest mass or energy of the Boson/Fermion in the time-
like segment. For the first energy level only the W± or Z particle comes into account,
see Table 1. The result of the calculation delivers for the W± Particles the lowest speed
vct of the Muster particle. The W± Particle is biggest in mass in the time-like segment,
and the lightest in the space-like segment measured by the oscillation energy. Even if
it is in the standard model a Boson it is not separated here from a Fermion and in the
oscillation model it is the first energy level of the Muster particle of the Leptons. In
this point a common characteristic has originated between Fermions and Bosons which
reminds of the theory of the supersymmetry of the particles. It appears acceptable that
the interaction of Bosons with Fermions as in the decay of Fermions this lowest oscillation
level is an important junction, as a model. The W± Particle owns no Neutrino of its
own and also appears with different charges. Moreover, it has as a Boson the spin 1 and
not 1

2 . And it is not defeated by the law of the Lepton preservation. Possibly there are
two Muster particles (Muster particle and Anti Muster particle) bound in the ground
state and the Bosons are compound particles. This assumption could solve the above
difficulties. On account of the calculations carried out in the above example by its mass
the W± or Z Particles are a suitable candidate for the oscillation of the Muster particle
in the basic state. By this assumption there could exist three Bosons in this Model.

As from many reactions known, the Leptonenzahl is always steady. A loss of the charge
by an adequate reaction leads at least to a Neutrino in case of a disintegrating Lepton.
This could be the not swinging Muster particle of the Leptons. This acceptance could
be supported by another hypothesis which demands the existence of an sterile Neutrino
as a candidate for the dark matter [Munyaneza, 2007, Munyaneza and Biermann, 2007,
Mavromatos, 2011b,a]. The Neutrinos have the speed of light as a propagation speed
and have a very low energy or mass [Grimus, 2010]. Maybe the mass of the Muster
particle. After the model in this work they have a low mass. However there are three
Neutrinos distinguishable. Here can several possibilities of other qualities exist who
emphazise the different characteristics of the Neutrinos. However, there is the little bit
calming information, that the Neutrinos can convert themselves by the known Neutrino
oscillation into each other. One condition for this is that Neutrinos have a mass. With
this it is possible that the model introduced here is right, and it seems possible that the
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same Muster particle exists for all three Neutrinos of the Lepton generation. In a work
from [Jenkins and Fischbach, 2009] a change of the radioactive decay is supposed among
other things depending on the amount of the available Neutrinos which come from the
sun.

This could let to assume, that a Neutrino Muster particle under special circumstances,
by using a Anti Muster particle (from paarbildung?), is changed to a W± Boson. It
would be only a transport device for charge and for other physical properties as for
example torques. Another hint to this connection could be the supposed Neutrino free
double beta decay [Rohdejohann, 2011].

Completely regardless of the possibilities to find the explanations of a common char-
acteristic for 3 Leptons, there is a limitation of the numbers of Fermions with particles
with even heavier masses by this model. This is given by the basic oscillation of the
Muster particle which is assigned to the particle heaviest in mass. New particles, the
Muster particles, are supposed for every single family of the Quarks or the Leptons.
Hence, there are 3 different Muster particles whose qualities, e. g. , the charge and
the spin, which determine qualities of the Fermions. Also a change of these qualities
is possible and the Neutrinos are a state of these Muster particles without charge and
without oscillation. An interesting question for the existents of other particles can be
derived from the supposition that for Quarks such Neutrinos would be also possible, who
would correspond to the Muster particles. The Gluons are fitting possibly. The weak
interaction would thereby be only a very similar interaction to the strong interaction, in
its principle. Moreover another fitting is the preservation of the Quark numbers.

Higgs Bosons fits with its masses [Negra et al., 2012] into the group u, c and t of the
Quarks, as a Boson, the first oscillation level of the matching Muster particle. It would
be in the position comparably with the W± or Z particles. The principal decay of Higgs
particle into the Bosonen W± and the Quark b and anti Quark of b arises directly by the
consideration, that at the beginning of the generation of the Quarks in which the Higgs
Boson is at the beginning, where the Quark b follows at the next higher energy level. At
the beginning of the generation of the Leptons is the W± Particle, which can be reached
basically for interaction with other particles. This is always possible in the position at
the beginning of one generation. An other position would be accessible, and this is the
beginning of the third generation, which would also be a Boson. The proof of this is
still unknown and it is clearly a heavier Boson. It is not so likely to be discovered on
account of the very high energy with 600-900 GeV. The calculated values of the masses
of the Fermions and Bosons are to be valued with care, but another missing particle, a
Boson, should be ordered. This would be the Muster particle of the d, s and b Quark
generation in its basic oscillation. Its mass would be possible with divergences in a range
of 600 - 900 GeV, see Table 4.

The calculations for the Quarks are summarized in the Tables 3 and 4. From the
originating thoughts, that the basic oscillations may be Bosons (W± and Z ,Higgs
Boson and an unknown new Boson), and a new context arises.

As a preview another considerations could concern the qualities of the electric charge.
Torques could play a role with the participation of the time axis. The swinging Muster
particle is held by its charge by the photons interaction with other particles in its position.
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The Muster particle is rotating with its oscillation around the time axis in the space-like
segment. This rotation will take place in a plane from at least 2 space axes. For example,
using the x and y axis or the x and z axis or the y and z axis or around all 3 axes. But
also a rotation in more than two planes would be conceivable. By this rotation and
their interaction in the time-like segment the electric charge be explained as a physical
property.

With a movement of the Muster particle in the form of an elementary particle at a
speed v, a magnetic field would be expected by the movement of a charge. The speed v
causes by the special theory of relativity a change in the inclination of the time axis for
the moving particle compared with a resting particle. According to this imagination and
the rotation of an Muster particle around the time axis as an expression from a charge,
it would mean the inclination of this rotation of the moving particle leaves the plane
in comparison to the plane of a resting particle. The rotation would now occur around
the movement direction from the point of view of the resting particle. This rotation
could be identified according to the quality of a magnetic field. According to the size
of the inclination angle, the strength of the magnetic field is different. This rotation
would to be identified according to the quality of a magnetic field. There would be a
rotation of the magnetic field around the movement direction according to the Maxwells
equations and it would also explain the fact, that there exists no magnetic monopoly. A
conversion of physical properties in the space and time-like segment are repeatedly done
in this work by the factor c2. Also the electric and magnetic field constant are converted
by this factor into each other.

Following the idea developed in this work a possibility how to define the spin of a
Fermion is given by a rotation of the matching Muster particle around one or more of
three space axes and the time axis. With this variation originating from the rotation of
the Muster particle it would arise a local uncertainty as result.

And with the speculations about the difference of a Fermion and Boson an explanation
could be, that Bosons contain a Muster particle and a Anti Muster particle, which are
bound in the same oscillation. With this the charge 1 or minus 1 or the spin 1 could be
explained. Also the decay of a W± or Z Fermion in a Lepton and Anti Neutrino would
be explained.

A completely other kind of physical explanation of the masses of the Fermions and
Bosons could be rolled out with this model in contradiction to the known standard
model. In addition, a possible explanation of the limited number of the Fermions and
Bosons would also be available. The dark matter is assigned with this model to every
single Fermion and is the cause for the bend originating from mass. The dark mass
or energy will never become detectable by the separation between the space-like and
time-like segment.
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