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Abstract: The matter-waves, well-known from numerenperiments, can be described
as beat waves of two counter-moving waves. Thus lisasscillating space-time, which
results from the superposition of two counter-mgwipace-time waves. The duality of
this counter-motion derives the duality of the &ledorce. And the inertia of the mass
arises from the frequency. The electric force arfsem a space- or energy- shift.
Gravitation arises from the change of the energysitg of the electric field (by which
the gravitational acceleration is independent efrttass) and yields the same results as
GR. And the magnetic field appears to be an angfi@den the direction in which the
electric field propagates and the direction in Wwhicexerts its force.
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1. Introduction

The essential aim of this work is to show thatast three of the fundamental field-forces [1,2nely the
electric force, the gravitational force and the n&tie force, are based on different qualities efelectric
field. This succeeds by tloentral cognition, which is that the matter-waves, asaalyecalculated by
deBroglie [3, 4], can be described as beat wavés@tounter-moving waves. This allows the condusi
that mass is a longitudinally oscillating spaceetiwave. Space-time waves are known e.g. from
gravitational waves [5-7] though they oscillatensgersally and usually have much smaller frequendike
representation of the mass as a dual wave makemtestainty principle [8-10] as the corresponding
qguantum phenomena more understandably. In additierplains the origin of the sizes of and witkhe
atoms, and it explains the atomic orbitals of tleeteons, known e.g. from Bohr's atom model [11-14]
The duality of the electric force results from thelity of the mass. The equivalence of mass ardygn
[15-17] means here that the energy of the masadpreut withr ? into space. The electric force of a field
on a charge is therefore an energy- or spaceatttfie centre of the charge. The inertia of thesnagises
directly from the frequency of the charge in whibk Higgs-Boson [18-21] is probably an elementaags
Gravitation is a result of the change of the enetggysity of the energy-field of the mass witHf . This
representation of gravitation as an electric gualibvides the same results as the theory of geredadivity
(GRT) [22-24] particularly regarding the electromatic waves (EMW).

The magnetic field is an angle between the diradtiovhich the electric field propagates and threation
in which it performs its force. This angle meets taquirements of the theory of special relati@RT) [25,
26]. The quantization of the EMW [27-30] is basedtloe wave-like interaction between the EMW and a
mass particle.

We finally recognize that the constancy of the dpafdight (LS) shows the fundamental connectiotwieen
space and time.

The development of these ideas has taken me feraeyears [31-33].

2. The mass as awave

To derive the wavelength of a mass in motion, dgBeaised m-c*= f +h (2.1), inwhich mis the
relativistic mass, c the LS, f the frequency, antlehPlank constant. Heisenberg derived his urnogyta
principle from this equation. Both worked very wédlwas more difficult though to explain how thigve
of a mass in motion is made.

But the origin of the matter-waves deBroglies imally much simpler and more obviously than presigu
suspected, what | will show now.

Just as for a mass in motion, a frequency can loalated for a motionless mass, tcmb-cz= f.ch (2.2),
in which m, is the rest-mass.



This oscillation of aestingmass is a standing wave. A resting mass is sa@édirections therefore it must
be a longitudinal spherical wave (as a sound wave).

A standing wavalwaysconsists of two counter-moving waves. The standpitgerical wave of a mass
consists correspondingly of a wave which moves anay the centre (which | call normal-wave), and a
wave which moves towards the centre (which | aalinter-wave). Each of these waves has the frequency
calculated with (2.2) and moves with LS.

If the mass has the velocity,,, then the frequency of the normal-wave - in theesairection of the motion
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and under consideration of the relativistic timkgition - is: f :TC (2.3). And in the opposite
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The counter-wave moves towards the centre. So dt®mof the centre cannot change the frequentlyeof
counter-wave. If the energy balance of the massli correct, the frequency of the counter-wavsetmu
change exactly oppositely to the normal-wave, asdllitoe seen. So the change of the normal-wave als
changes the counter-wave automatically, whichasigible since both waves are components of the same
matter-wave which correspondingly changes as aeviuditimately, the normal and counter waves are two
oscillations between which energy is exchanged.

If two different waves superimpose, then beat ari$@e envelop frequency of the beat is half the
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magnitude of the difference of the original freqcies: f = .And for v <c
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itis: f,= (2.5). For the calculation of the wavelength teatds set on LS. If,, is the distance
between two nodal points of the envelop wave, theni, - f, (2.6). Inserting (2.6) and (2.2) into (2.5)

yields: A, =

. This is exactly the deBroglie wavelength for metvaves which is confirmed by
“Vm
numerous experiments (such as double-split expetsrjd4]). It is remarkable: Matter-waves can be
represented as beat waves.
The carrier frequency of the superposition is tlemamaverage value of the original frequencies:
f+f, fo
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the mass. So for the energies it in:c’=f -h=
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(2.7). We can see that the carrier frequency ntbetsame relativistic equation as

f
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energy of the mass is in the carrier frequency. fandhat reason the frequency of the counter-waust
change as described.

Let’s have a look at the size ratios: The wavelengg proton (T1p+~1.672-10'27 kg ) is calculated by

My = h_ ,and ish, ~1.321:10"°m (h ~6.62610* Js). The diameter of a proton is indicated in
p+
atom-physics with aboquNl.G-lO’lSm . The similarity of these two values is too goodb¢o
coincidental.
The wavelength of an electromy( ~9.11:10°kg ) is k. ~2.4210"m. The covalent radius of the
hydrogen atom (and also the one of the helium atemspecified asD,,~3.2 10" m. We see that.,_ is
smaller thanD , . Here, it has to be taken into account that teetedns are in motion within the atomic

shell. Therefore, the deBroglie wavelength of tleeteons within the atomic shell must also be taken
account. The diameters of the atoms as well aatthmic orbitals of the electrons result by the viewgth




of the mass of the electrons and their deBroglieelemgths. Additionally, the wave characteristiciof
protons and neutrons of the atomic nucleus musdh®En into account, too.
Of course, the structure of the atom is determimethe electric forces. But the mass isn't a ndgiigsmall
object in the centre of the charge. The mass phargal wave with a centre. At the hydrogen attira,
electron can hardly move for more than 10 of itsel@ngths. A mass moves by its wave pattern changin
namely by the frequencies of the normal-wave ardthunter-wave changing contrariwise in the dicecti
of the motion. At that, the beat wave is made h&t$peed which is assigned to the electrons diytieogen
atom, the deBroglie wavelength would be even latigan the shell diameter.

So, while the electric forces are substantial fiereénergies within the atom, the wavelengths of the
masses seem to determine the size ratios of thesato
The masses form stable wave patterns within thmiatshell from which the atomic orbitals of theatens
(of the centres of the masses) arise. Not evernewattern can be stable, so there are only disstaiele
wave patterns. This explains the quantization efahergy levels. The stable forms of the wave pettef
the shell could be calculated quite well with comepumodels.
I think that it has got clear that it makes semsasssign a frequency to the (rest-) mass.

So mass is a (spatial) spherical oscillation. Tinestjon is: What oscillates there? The most basic
quantities of physics are space and time. Evergthiast therefore be explained by space and tinteein
end. The energy of the mass is present its spidlation, which has an infinite extension inriple. |
will point that this energy of the mass presergpace causes the gravitation, the electric foaras the
magnetic force. Alone this already justifies theuamption that the spatial oscillation of the massased on
the most basic quantities of physics: on spacdiara Therefore, the spatial spherical oscillaba mass
is oscillating space-time. The GRT describes gatioih as a space-time phenomenon, according tdhwhic
the mass curves the space-time. It is only comgisbeassume that the mass itself is nothing el¢spmace-
time, namely oscillating space-time. Of the grétiotaal waves it is already known that oscillatimpgse-
time can in principle contain energy. Similarlye tbnergy of the mass is present in its sphericalesgime
wave. | can not say anything yet about the exdciegaof the space-time oscillation of a mass. Adicgly,
| can not yet show how the oscillations of the undlial elementary particles, of which larger masssssist,
produce resulting the space-time values of the GRM working on it currently.

The idea of oscillating space-time presupposesatloaiality can be assigned to the space which
corresponds to a density which changes oscillatiigine has here the meaning that it describes the
temporal sequence of the spatial change.

The mass is a spherical oscillation. The surfacesyghere changes with” . This results in the idea that the
density of the space-time of a mass also changésnii. (The space-time of the mass condenses towards
the centre.) And this means that the amplituddefaiscillation of the mass changes witfi . This also
explains the particle character of a mass: mostegenergy is close to the centre.

Even if most of the energy of a mass is near théregthe total energy of a mass is distributed tve
entire space. Accordingly, the mass is an enesadg tionsisting of the normal-field and the couriiteld.

When a forceF , causes the acceleratian), to a massm, then the frequencies of the normal- and
counter-waves of the mass change in the direcfitinecacceleration.
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And from (2.4) we obtain in analogous manner:2 = - mit) _0 (2.9).
dt
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The (2.8) and (2.9) show the instantaneous ratbafge of thef, and f, at a certain velocity

when the acceleration caused by the force, js, .

We see thatf ; and f, change differently, which means that the averagguency (as calculated by (2.7))
also changes (which must, of course, be the casibea, changes the energy af ). Correspondingly,
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The force F, is: F,_ =ma,_ .Andwith m=—5—= e we get: a, = ¢ And
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so we get from (1'10):F =5 (2.11).
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In (2.11) we see that thedTm is independent off .. for a given constanf . . If the change of the

m

df
frequencyF is independent of the rest frequenéy,. , then, according to (2.10), the accelerata is

automatically inversely proportional to the restfuency. The rest frequendyy, . corresponds to the rest
mass m, . We thus see that theertia of the mass is a direct consequence of the repsm of the mass

as a wave. Thus, the inertia is not an (almost eniggis) independent property of an otherwise hardly
definable mass, but it is obtained automaticalthé mass is understood as a superposition ofdimeat-

and the counter-wave.

If the F is the gravitational force, then the magnitud¢hefforce also changes with the rest mass, which
corresponds to the often-mentioned equality of igwéienal and inert mass. This connection is ex@éiin

the chapter on gravitation.

3. The€lectric force

When the velocity of a mass changes, the frequemtithe normal- and counter-wave change oppositely
These changes of the frequency correspond to changmergy. The average frequency changes acgordin
to the energy change of the mass, which correspionitie energy exchange of the mass with the
environment. However, if one considers the chang#ése energy of the normal- and the counter-f{ébad
example, with (2.3) and (2.4)), it is found thas #mergies of the normal- and the counter-fielcdhgeamuch
more than the total energy of the mass. The refagdhis is that the energg shifted between the normal-
and the counter-fieldresulting in a small net change in the energyesmonding to the total energy change
of the mass.

An electrical charge as a particle can not exigheuit mass, since this would otherwise have thedpé

light automatically. When an electric force accales a charge, this means nothing else but tisatdige
changes the frequencies of the mass of the elettaige. We know that the normal- and the cournédal-bf
onemass influence each other in order to maintairetiergy equilibrium. It is obvious to assume that th
normal- and counter-fields differentmasses also influence each other. This lead®tagbumption that the
cause of the electric force is also to be founth@interactions of the normal- and counter-fietithe
masses. The electric force would therefore be tmantion between the energy fields of the madses,



which energy is shifted between the normal- anccthenter-field of a mass.

So what is the difference between a mass with giy®sharge, a negative charge, and a neutral fnass
A characteristic quality of the electric force lietduality: equal charges repel each other, oppokirges
attract each other. This duality of the electrfoate is reflected in the duality of the normaldarounter-
fields of the masses.

We have seen that the normal- and the counter-ileddmass influence each other. Obeying this piec
also at the interactions between different masigesya the normal- and the counter-field of the etiéint
masses interact with each other.

We have also seen that the normal- and the cofietdref a mass always change oppositely. Obeiing) t
principle, the normal- and the counter-field of ag® cause in other masses always opposite chdhges.
this looks exactly then is shown exemplarily bejow.

The duality of the electric force is obtained wieis established that the normal- and countedfase
interchanged at opposite charges, which meanshthatroperties of the normal- and the counter-faatel
interchanged in interactions. This means nothisg tan that one field can be described as positidehe
other as negative. Accordingly, the positive fiebdi®oth positive and negative charges are idenfiacahe
interactions of the masses, although they are maieifeld and a counter-field respectively. Thelagaus
applies to the negative fields.

I use the following nomenclature: The normal-fiefda positive charge is the positive field and its
counter-field is the negative field. The normaldief a negative charge is accordingly the negdield and
its counter-field is the positive field.

So we see what constitutes a positive and a negeli@rge, which can also be called positive and
negative mass. What then is a neutral mass?

In the case of a neutral mass, a positive masgpersnposed with a negative mass. In this case, the
frequencies of the normal-waves of the two chaagiesupto a neutral wave or to a neutral fieddthough
they have opposing properties as positive and ivegiatlds. The same also applies to the counteres@r
fields.

In principle, it is self-evident that the frequesximust be added for the resulting mass. The fregus the
field has no significance for the electric forceadield on a charge. The frequency correspondsa@nergy
of the mass, that is to the energy-density of flaes of the mass, which changes with. We know that
opposite electric charges neutralize each othextéfare, there must be assigned signs to the freipseof
the masses, according to the electrical qualitieseomasses. If, in the addition of the frequendita
positive and a negative mass, one of the masggeater than the other, the difference of the nsassmains
as an electrical property, resulting in a net chafgnd of course, this net charge also corresptmea
energy-density. We can conclude, therefore, theaetlctric force is independent of the frequencthef
mass, but not of the energy-density of the netgghaknd this energy-density then has either thegmaes
of a positive or a negative charge.

In the case of a neutral mass, both the enerdgyeafiormal-field and that of the counter-field havedf
the properties of the positive field and half ¢ tiegative field.

For a positive charge, the normal field has anlsarpf positive charge energy and the opposite figls an
surplus of negative charge energy. And with a negaharge, of course, it is exactly the opposite.

To the nomenclature: | designate the charge onhndniiield exerts a force as the receiver R, and the
charge that produces the field as the source S.

The fields of S thus cause an energy-shift betvileemormal- and the counter-field at R. The grtter
net charges of S and R, the greater the energly-shither words: the magnitude of the energytsitiR
depends on the magnitude of the surplus-energipegitive and negative charges at S and R. Anathes
surplus-energies represent, in the fields of Siggrdensities with the properties of positive aegative
charges. It can therefore be said that the enezggitiles of the net charges are responsible foeldwdrical
forces. Thus, it is imperative to conclude thatrgwwementary charge must always have the samévaosr
negative mass, which | call elementary mass.

I do not know how big the smallest mass is, measfameelementary charges in atom-physics. But liamEs
that the elementary mass is very small. Possidygtementary mass is associated with the Higgsnbos
Neutrinos can also be considered. These woulddbesist of two elementary masses. This would erplai
their frequent occurrence.

If elementary masses are indeed so small, eventletliery small electrons, only a fraction of themss
would be responsible for the electrical forces. bhkk of the mass would be only for the inertiat timay be
necessary to form atomic structures.

The electric field is thus identical with the fiedfla positive or negative mass. Of course, oneatsm



assign an electrical energy to this field of a makih results from the electrical forces.
The magnitude of the electric force, as alreadygritesd, is, of course, proportional to the eleetr{met)
charges.
Summarized briefly: the space-time energy of thesnis distributed withr ? in space, and is divided into
the normal- and the counter-field, from which | dee that there is a positive and a negative magshwh
produce the electric forces . The electrical forasse energy-shifts at R, which are proportiom&hé net
charges of S and R. And the superimposition of lggositive and negative fields yields a neutraldfiehich
does not cause any energy-shifts.

Let us now consider why the total energy of R clearig the energy-shifts at R.
A negative field of S changes by superpositionethergy of the positive field of R. This energy-chan
depends on the relative direction of motion betwiberfield of S and that of R. In the one cases R i
supplied with energy, in the other case energyitisdrawn. The same holds true for the corresponding
positive field of S and the negative field of RigBnergy-changes cause the frequencies of theahofigid
of R on opposite sides of R to change in the oppaliection. The same is for the counter-fieldRofT his
automatically corresponds to a velocity of R, stgrfrom the situation where R initially rested. wkver, a
velocity of R means that the frequency in the dioecof motion changes more strongly in relationhe rest
frequency than the frequency in the opposite diacto that the total energy of R changes inekjitab
(Otherwise, the centre of R would have to oscilltewvo different frequencies, one in and one ojpdke
direction of motion.)

The next example is the repulsion between two pesitharges (S and R).
The following further nomenclature can be gathdrech Figure 1 for the positive and negative waves:
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The field of a source S exerts a force on a chaingereceiver R. The waves of R which move awamf®
are marked with 1, and these which move toward#ls2v The distance between S and R shall be large
enough, as the waves of S are approximately pbaréliess means that the waves of R change only in a
parallel direction to the waves of S. Of coursesrgwvave of R can be decomposed into a component
parallel and one perpendicular to the waves ofh@nTthe parallel component has to be taken irdouat.

Let us now look exemplarily at the case of the lgpa between two positive charges (as in Figure 1)
Instead of the wavelengths we look at the frequeensince, according to (2.1) or (2.2), the enefgyroass
is directly proportional to the frequency.
The f¢ willinteract with f; and f} . At repulsion, f; gets greater and;, smaller. So the energy of

f] increases and the one df, decreases. So thé_ of S shifts energy at R contrary to its motion-

direction. Here we already see the basic prindgi¢hese interactions (who wants can go through al
possibilities for Sand R): The energies of the waves of R are always shdtatrary to the motion-
direction of the waves of S. Correspondingly, dueft , the frequency off | increases, and the one &f,
decreases. At Figure 1, this is indicated by threugated arrows inside R.
The relative motion-direction is of decisive im@orte at this kind of interactions. So, the freqyesfcthe
normal-wave of R always increases when thie, with which the interaction takes place, movethi
opposite direction, and it decreases when ffiemoves in the same direction. For the counter-ved\R it
is exactly the opposite: it decreases at oppositisom-directions, and increases at the same dieti

The energy-shift at the normal-wave and at the myumave always happeimultaneousThis is as if
the energy is directly shifted between the norraat the counter-wave on each side of R (the sidartis S
and the opposite side). So the energy is shiftesden f, and f, on the one side, and betwedry and

f, on the other side.

So, the frequency-shifts of R take place at theéreesf R and spread from there with the normal-wave



(which has LS).

Together with the frequencies of R the wavelengtivays also change. This corresponds to the fatt th
at the interaction of R with the field of S not peinergies are shifted but also space is shiftédersame
directions. (And, if we look only at the connectiinge between S and R, the changes of the wavdlaidR
correspond to length-shifts.)

Let us now look at the calculations for our example

df 7 ag, f
With the nomenclature used here, from (2.8) we ggF =+ Rit) 0 — (3.1). And from (2.9) we
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For the force on the mass$-(, ) we insert the electric force, and so we get f(@rt1):
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. (3.4) in the first two equations and move theto the
. : . : . dfg df; df;
other side in each equation, we obtain the equétiothe energmsw-h = E'h - T'h (3.5).

Here we see the energy-shift frofr; to f; atwhich a net change of the energy of R arisétwis made
possible by the exchange of energy between R anfidld of S. The energy-shift fronf;, to f] is, as we
know, independent off - , but it is proportional toF _, what means that it is proportional to the strbrugt
the field of S, which changes with” . So the energy-shift fronf’, to f] is proportional to the quantity

of energy which can be exchanged between thedie®land R.
So, the changes of the frequencies show us hoerthigies of R change.

If we replace theag,, by ag, =
OR’

Next, we consider the changes in the wavelengtistodlonging to the frequency-changes and thus also
to the energy-shifts.
The changes of the wavelengths of R show us thaimgaf f .

ltis: A; = KOR'(C_VZR(”) = d(jf =- hor By — (3.6), and
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We see here that the change rates of the waveketttich result from the gradient af,,, ) have the same

functions as the change rates of the frequendid®y are calculated relativistically. (If theyeacalculated
non-relativistically, the middle frequency chandee to v, but the middle wavelength doesn't change.)
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Correspondingly it is—-= = R “OR RU_ (3.8).
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By inserting (3.4) (that isa, ) into (3.6), (3.7), and (3.8), and with= f .-A,, we get:
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(3.11).



The % are the relative wavelength-changes. This is ngtbise but a length-change which is independent
OR

of the wavelength. So a length-shift frokj to A; takes place (due to the acceleration which thd &ieS
causes at R). Of course this length-shift represaispace-shift sinck, and A; are waves of space. The
energy of the rest mass of R is given by,-h and is stored in the space. So thg;-h shows the

magnitude of the energlensityof the space. (The gratefr; is, the greater is the energy.) We see in (3.9),
(3.10), and (3.11) that the length-shift is invérg®oportional to f -h . So the length-shift, which
represents a space-shift, is inversely proportioméie energy density which corresponds to thg . This
means that thenergy-shift is independent df; . A given field of S always shifts, at a certaiaq#, the
same quantity of energy independently bf; . This confirms the conclusions from (3.5). Andrehioo,

da
there is a space-shift between the field of S amchRRh is seen ink—R .
OR

It is particularly interesting that the space-shifim A, to A; corresponds to an energy-shift. Changes in
energy are, after all, also in the case of elagitfmrces changes of mass. Thomson had alreadygmizeul
(1881) the equivalence of electromagnetic energyraass (but had calculated it non-relativistical8].

But Einstein recognized the general equivalenanefgy and mass [36].

Let us now consider the importance of the fact thatnormal- and the counter-field of S move wiité t
speed of light for the energy-changes of R.

Due to the force of the field of S the energy atfanges. This happens by the exchange of energgbiet
the field of S and R. This means that the energh®field of S also changes. The changes of theggrof

R andS are seen in the change of the common field &fidRS, which corresponds to the motions of R and
S.

The frequencies of the waves of S (these are thealawvave (f . ) and the counter-wavef(.. ))
appear in none of the equations for the electricef® since at first they only have meaning forgravitation
and the inertia (which is natural since they ares¥aequencies).

The electric force on R consists of the forces Wisidse from the normal- and the counter-wave of S:
F.=FutFe-
The exchange of energy, which happens due to theses, takes place with each the normal- and the
counter-wave of S.

Energy is a force multiplied by a displacemedE(= F, -ds ). The displacement is that displacement which
is covered in the direction of the force relativiythe field. The fields of the normal- and coumvtave of S
propagate with LS. The displacement, which redudis the LS (relative to R), must be counted at the
exchange of energy (between the field and R) ag@aar displacement.
With a charge resting in the field of S no (hekdleange of energy takes place (the forces on Hagge are
in equilibrium). This is explained by the opposiieections, into which the normal- and counterfiel
propagate. When the direction in which the fieldgagates is oppositely to the direction of thedothen
the field adds energy to the charge (that is R)ekine field and the force have the same directimm the
field takes away energy from the charge. kge=0 the relative velocity to each the normal- and ¢ern
field is the LS. So the displacement which the radrrand the counter-field cover within the sameetim
period relative to R is equal. Therefore the surthefadded and the subtracted energy {ior0) is always
zero. So:F CAt — F C.-At=F _vpgAt = F ¢, — F.c.=0.

So we see that at the centre of R, thidfs, , an energy-shift takes place between the normal-iae
counter-field of S. But at this the fields of S #ahange since they immediately exchange theirgige®eat

M ; between each other again.
Avelocity v, of R can produce an additional displacemarf in a parallel direction toF . By this, the
displacement which the one of the fields of S cevefatively to R increases bk S, and the displacement
of the other field decreases llyS . So there is a difference of the displacementsden the two fields of S
of 2-AS - with respect to the displacement relative to R.
The energy of a field corresponds to its for%g(: F oc% ). For a motionless S, the force of the normal-
field is equalto that of the counter-field, so each is halfélectrostatic force (/2-F,.) Since the
displacements of the normal- and the counter-fielde opposite directions while the forces havestirae
directions, opposite signs must be assigned téotices of the normal- and the counter-field. So e two



fields of S, a difference of energy results - adoay to the difference of the displacements - of

%-Fe-A S— %-Fe-A S=F.-AS (the signs are given from the signslBf and A S). This is the net energy

which R exchanges with the total field of S (whishthe sum of the normal- and the counter-field).

So we know the quantity of the energy which R erges altogether with the two fields of S. It resiny
the fact that the one field of S transmits moregyné R, than the other field can absorb. Onlthie case
that v,=0, and thereforeA S=0, this equalizes to zero. Then the relative vejooétween each field of S
and Ris LS. In case & S arises from av, a net energy results. But this net energy casingly be
assigned half to the one field of S and half todtieer. Rather the quantity of energy which th@eetve
field of S exchanges with R arises from the retatielocity between the field and R. This means tihat
ratio of the energies corresponds to the ratitvefvielocities. The ratio of the energies arisesiftioe energy
which a field of S exchanges with R to the energiycly actually stays with R. So for the normal-dieff S

1/2-F_(c,—Vg)At ¢ - F
it is: = (6= Vi) =N o F.= 1-—e-(c‘N —Vy) (3.12). And correspondingly for the counter-
Fre Ve At Vg 2 c
, - F : - o
field: Fe. = -%'f'(ec—\ﬂq) (3.13). And because for the normal- and countdfalwaysc = -¢. , it is:
1F, 1F, 1 F,
Fe=F\tFc=F.= E.?.<C_VR)+E.?.<C+VR) = E?ZC =F,.

We recognize here that the force of the normal-thactounter-field of the S on the R depends on the
velocity v, of the R, while the resultant total fonsa't velocity-dependent.

As | have already described, the energy which ¢hamged between S and R causes a proportional
energy-shift at R betweerfi; and f; and betweenf, and f . Due to the velocity-dependence of the

F. and F. , the energy-shifts at R change correspondinglg. Sum of all the energy-shifts at the
normal- and counter-waves of R remains indepenafent, , which can be shown by (3.3). For the force

df F \Y
which arises from the normal-field of S it |STRN = % R2 . And for the counter-field of S it is:
Vg
1--R
CZ
df F Y, df df F Y,
RC — _Ce R .Andthe sumis— N4 —RE _ _e. R__.
dt  h [ 2 dt  dt  h [
1-— 1-—
c c

Of course the electric force is also proportiowahte electric charge of R. Correspondingly, thargy
of energy which is shifted by the influence of SRat also proportional to the electric charge of R
The changes of the frequencies of R are indepermdeht, . And the frequency of S doesn't play a role

either. It is as if the frequencies of the massesresignificant. But, of course, the frequencyresponds to
the energy of a mass, including the kinetic endrggddition, the frequencies of the positive ardative
waves of a mass correspond to the velocity of tagsm

4, Gravitation

According to (3.1) and (3.2) and to the nomenckatirthe electric force we get for a wave of R vahic

df a-f
moves towards S: t2 =+ %R = (4.1). And according to (3.6) and (3.7):

5 =t
(C$VR)-\/1—V—§

c
da, a-Aos , .
e e (4.2). The same equations also apply to a wawewhich moves away of S
v

(c¢vR)-\/1——§
C
df, . di,

that is to— d
(alsodt an pm

)-

mgG

At gravitation, a is the gravitational acceleratioa = g = . Therefore:

.And: mg =
r Vs
CZ



g=—"7—— (4.3). Inserting (4.3) into (4.1) and (4.2) yields
v
c?riy1-=
c
df h-G df
d_tzzifOR'fOS - = d—tzzifOR-fOS-Kv (4.4), and
v
(cFvg) \/1—C—§ -cz-\/l—c—g’ r?
da, da,
A h-G A
% = foo v > = c;)tR = f,sK, (4.5).
(c:vR)-\/l—C—z -cz-\/l—c—i r?

df
First we see that the—2 is proportional tof . , for a givenv, which is included inK, . So the change of
dt

the frequency of a wave of R is proportional tortb&t mass of R. This is so because the gravittion
acceleration is independent of the mass.

dr
We then see that the relative change of the Wagjtheia}\x—2 , Which is the change of the length, is
OR

independent of\; . This means that every wave always changes piopalfty to its length. This manner of
the change of the length is equivalent to a stme¢cbr compression of the space of R in the dioactf the
change of the length.

df
At a stretching or compression of the length, thenge of the frequency (thatir(s]lt—2 ) is automatically

proportional to f . . Because, while the number of the waves remamsaime for a certain section, the
length of this section, which of course moves Wifl) changes. This means that the time-period feseh
waves changes (therefore it also changes per vaanakiherefore the frequency also changes. Thus the
frequency changes proportionally to the numbehefwaves for a given section (a given length).

This type of the changes of the frequencies anavthelengths of R can be explained plausible.
We have seen in the previous chapter on the eldonce that mass is stored electric energy. Soehergy
is stored in the space. The space-density chanigesr¥ . So for theenergy-density D. ) of the stored

K
electric energy of the field of a source S it B; = EZ’S (4.6), wereK ¢ is the density-coefficient for S.
r

The exact value folK ¢ isn't clear yet. It is certain tha ¢ is proportional to the mass therefore also to
fo of S (Kpeex fo).

At the emergence of a wave of R at the pladtg this wave propagates with L ). This wave of R can

move towards S or away from S.

When a wave of R moves towards S, then it movesadntarea with a higher energy-density of S. /A the

energy-density of the wave of R will also increpsaportionally, which means that its frequency eages

and its wavelength decreases, which corresponasdmpression

But such a compressi@vesn'tarise by the fact that e.g. the nodal points whse of R are shoved together.

The wavelength of R rather changes bydhgerpositiorwith the wave of S so thatrewwave is made,

with thenewwavelength.

A wave of R which moves away from S is stretchedespondingly.

At this way of the change of the wavelength, which stretching or a compression, it does not mattell

whether a wave of R is positive or negative (acogytb the nomenclature of the previous chaptenjyO

and alone the relative direction of motion to $elgvant. This must be so since gravitation is ghva

attractive while the electric force can be attraetir repulsive. And the change of the electriagnelensity

with r? satisfies exactly these conditions.

d
Equation (4.5) shows that the change of the IeOgX-&\—z ) of R is proportional tof ¢ . This is so because
OR

the energy-density of the field of S is proportiotea f ¢ . And, of course, thehangeof the density is
proportional to the density. And thus the changteflength of R is also proportional to the densit
therefore to f ¢ .



DS

We can assign a potentiad(, ) to the electric energy-density of the field of &5 = . The change of

da
the length TZ ) of R is then calculated from the potential diffiece for the heightd :
OR

Kpys H Ak,

ADps= =K,- > (4.7). K, is a proportionality constant, which would havé&found out
OR

o .
r
di,
: KDS . 7\‘OR _ KG 1 .
in dependence oK . . And for K- Ks (4.8) follows: =— .And for H -0 we get:
I r 1+ﬂ
r
di,
A K o . L ,
dOrR = r_2G = D (4.9). The D.. corresponds to the gravitational accelerationgsition in the field of
S (Dge*gs).
So gravitation is an electric phenomenon, howdheremergence mechanism is a completely diffene@t o

than at the electric force. We primarily see thitha differences of th% and % between the electric
force and the gravitational force.

At the electric force, an energy-shift takes plaetveen the waves of R - in which the intercharfggnergy
with the field of S is proportional to the relativelocity between the field of S and R. So the oobf the
field of S with LS (c ) is of decisive importance.

The nature of gravitation is a completely differene. Gravitation arises due to the stretching and
compression of the waves of R, therefore due tagés of the lengths. And these changes of theHsngt
arise from the motions of the waves of R with relative to the change of the density of the f&fl®. So it
is all about the motion of the waves of R with .

Naturally, the gravitational acceleration also @esithe frequencies of the waves of R in and opptsi
the direction of motion in an opposite manner, Whiesults in the same energy-shifts as in the cbge
electric force. However, the energy-shifts of thexgical forces are not caused by density-charggsyy
the superposition of the waves of S and R.

For the gravitation it makes sense to expresstibages of the frequencies of R in reference to the
gravitational potential.

For vy<c itis: %-m-vﬁe =mggH = vg=+2-gs-H (4.10) (H = height difference).

¢ —2.ggH and f =1 ¢ —2.ggH
"le—VageH) T MM M (et 295 H)
V2g-H goH
14 %s E

C2

Inserting (4.10) into (2.3) and (2.4) yield$:,, = f

and

The Taylor series yieldsf ) = f -

J2:9sH  goH

f =
2(H) c 2

gs-H

CZ

foo+f

Therefore:—l””2 2(H)

This corresponds to the value which the GRT dedifer EMW [23] (which shows that the considerations

made here should be not quite wrong).

Of course, we can also directly develop (2.7) agiogyto Taylor:

1 ggH 3ggH’
f(H)szR.\/= = f(H)szR_ 1+ 52 n s
1

gs-H

C2

~ fort for: = Af(H)N for:

gs-H

CZ

= Af~ for

2:gsH fo 2.c4 (H) OR
——

So the middle frequency of mass-particles changegalgravitation exactly as the EMW change in

accordance with the GRT. This means that the EMWg$isb of the same counter-moving space-time waves



as the mass-particles. But in difference to thesapasticles, the EMW and also the photons don’e fzany
centre at which the energy-shifts of the elecicé could take place so that there are no eldotries on
EMW.

A photon arises from the relatively complex supsifpan of the different space-time waves of the
positive and negative electric charges. The harooominponents of a photon can be calculated by adfou
analysis. At a laser, many single photons oveagnt EMW. This EMW is homogeneous (in the contéxt o
the technical possibilities) and it doesn't makesego imagine that it consists of single photéiso e.g. a
radio wave doesn't consist of single photons. Theimum quantity of energy which an EMW can pass on
to a mass-particle rather corresponds to the dyasftenergy of a mass-particle which has the sandglle
frequency as the EMW. So a quantum of an EMW cpoeds to the energy of a mass-particle which has th
same middle frequency as the EMW.

The reason for this behaviour of an EMW is thaEdMW causes at a mass-particle the same oscillatisns
(another) mass-particle by a collision (I cannatverthis yet, though). In this context, we shall fooget

that a collision between mass-particles, whichbgreature space-time waves, proceeds consideraisly m
complicated than between two firm objects (suchiliard balls).

The maximum shock of an EMW corresponds to a magicfe with the same middle frequency (which is
velocity-dependent) loosing its complete energgluding its rest energy.

In the chapter "Mass as a wave" we see how a [mbihaves as a wave. Here we see how a wave lsehave
as a particle.

So gravitation results from the change of the dgmdithe mass-energy of the field of a neutral sn@se
source). And the changes of the frequencies whisk & a mass (this is then R) is moved by graiata
match the GRT.

A task for future works will be to find the conniect between the space-time values of the waveseof t
masses (from which the density of the stored eteetrergy arises) and the space-time values d&RE
(the so-called curved space-time).

5. The magnetic force

On the one hand, we see the duality of the elefoéid, which consists of the normal- and counteldf In
addition, we see at the energy considerationsaeléctric force that the force of the normal- andnter-
field depends on the velocity, of R. In this chapter | show how the magnetic éoresults from these two
qualities of the electric field.

For a resting R, the force of the respective f@l& on R results from the LS of this field. FAR awhich
has avy in a parallel direction to the force, the forceubes by the magnitude of thvg . So the force is
proportional to the relative velocity(, ) between R and the respective field of S. Thitestant shall be
generally valid now: Every, of R always produceadependently of its directiats own force. The
magnitude of this force is calculated accordintheequations (3.12) and (3.13) for the normal- and
counter-field: +%- Fe-% and —%-Fe-% . For a motionless S, the sum of the forces whitdedrom the
normal- and counter-field is zero.

So thev,; between the field of S and R determines the forcéhe R. In the same way the, .
between the field of S and the centre of S detegmihe strength of the field of S. The grater the s, all
the stronger the field is. So, for a velocity of S, the strength of the normal- and countedfrelsults each

from: +%-%-(6N—\75) and _%'%'(GC_VS) , were g is the charge of S, an€], and ¢, are the LS of
the respective field.

By the component of the. which is parallel to thec; and ¢, (this is v ), the normal- and counter-field
are changed exactly oppositely so that the correfipg (additional) forces on R cancel each othacty

So thev, doesn't has to be further taken into account.

From the component of the. which is vertical to thec,, and ¢ (thisis v, ), an anglep. results
between the propagation direction of the field teddirection in which the field exerts its fordéis angle

SL

: v
is calculated by:tan(gs) =
Cn.c

. In Figure 2, the force on a motionless R is repned, if ave, is given (

Vg, is left out, as said).
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Figure 2 Force on a resting R N

The F_, and F_. are the forces which arise from the normal- antchter-field, andg, and ¢, are the
angles by which theF , or F_. are turned around starting &}, or C_ . The additional forces, which
arise from thevg, , cancel each other out (as in the previous casdhat the sum of the forces on RHs .

Figure 3 Forces on R with vq

We see that the force, which the normal- and caotfielel exert on a resting R, changes due tohe,

with respect to the direction and the magnitudeady the same change also happens to the foraghwhi
arises from thev, . The force F,. , which arises from the/, , is in addition to the force on a resting R, and
this additional F,; behaves exactly proportional to the force on &stimg R. The change of the normal-
and counter-field by ther,, also changes th&, ., exactly proportional.
In (3.12) and (3.13), we see that the,, has the direction of thev, . In addition, the force which the,
produces due to the normal-fieldF(, ) is turned around by the anglg, starting at-v, and the force
which arises due to the counter-fiel& (. ) is turned around byp. starting at-vy, in which, of course,
the actual force due to the counter-field-iB, ;. , as represented in Figure 3.
The -v. produces a force in addition to the force whidbes fromc,, or c. . The -v., produces an
additional force which is perpendicular &Q, or c. . Correspondingly, the~, ., , too, consists of one
component which corresponds to thé, , and one component which is vertical4@, , which therefore
corresponds tovy, (see Figure 3). According to the proportionalktyg magnitude of the vertical
component can be calculateé:—i-h = 1F. Vs = Vi, = Va¥s, .

C Vg 2 ¢C ¢ C
The forces which correspond to the; are exactly equally opposing forces at the noriaadt counter-
field, and so they cancel each other out.
The fact, that the normal- and the counter-fielodpice due to ther, opposite forces corresponds to a
multiplication by -1. With respect to the anglg. the multiplication by -1 corresponds to a turnligp°.
This means, that the forces which are verticaVtoand which arise from the normal- and counter-freddte

the same direction. So their magnitudes add upedadtal force:
F., VgV F, vgv F., VgV L .
1 7e YaVsi 1 Fe VeVsi _ e Ve'Vsi pg girection of this force results from the angl, between
2 c c 2c c c o _
the -vi; and Fgy , or from the anglep. between thet+v, and - F,gc . In addition, F_ is negative at

opposite charges (of S and R).



VgV
The force determined here corresponds exactlygtorthgnetic forceF, . Therefore:F,, = Fe-R—ZSL .

So the F,, can be calculated directly by tie, and the velocities of the S and R. It is not nsagsto
calculate the magnetic field or the cross produmnfv, and the strength of the magnetic field.
For the calculation of the magnetic force of e.gtraight, current-carrying conductor with the hg®oeous

. . . . . VgV
charge densityh. on a point charge; , the electric force is calculated under considenabf R—ZSL . The
o
. . . VgV . .
v, results from thev, so that the integration yields$s, = gr—5 S-ﬁ , were R is the plumb line
C €0 Rp

from ¢y to the conductor.

We see herevhatthe magnetic field is: it is the angtg, of the normal-field in combination with the
angle ¢ of the counter-field. So we gain a better undexditey of the magnetic force. Of course, all
previous cognitions on the magnetic force remaithanged. This also applies to the SRT. The angles
and ¢. depend on the observer in accordance with the 8RTh includes the constancy of the LS. So,
e.g., for an observer, for whom S restg, = ¢. =0 .

The magnetic fields of the EMW also have the angigsand ¢. . EMW are complex superpositions of
normal- and counter-waves. But always when thetriddield is the smallest, the speeds of the chsyrg
which produce the EMW, are the highest so that¢heand ¢, are the greatest. And, always when the
electric field is the greatest, the speeds of tia@ges and therefore als@, and ¢, are the smallest. From
this finally the motto of the electrodynamics résud changing electric field produces a magnéld find
vice versa. Maxwell's equations [37-39], which ramantouched of the cognitions of this work, aredzh
on this motto. Maxwell's equations describe chalgés in a general (and mathematically elegant). wa
Due to charge-shifts the electric fields changefamth the motions of the charges connected with ttea
anglesg, and ¢, are made, that is, magnetic fields are made.

In short: the magnetic field is no field of its odwnt a quality of the electric field.

6. Space and time

The SRT and the GRT show us that space and timeca@solute. From the GRT, space-time waves ean b
derived. And the matter-waves show us now that roassists of counter-moving space-time waves.
Thus, mass and force fields consist of changingestiane. Therefore, in the end, the complete realit
physics is made of changing space-time.

Space and time are the most basic elements ofgshydie space itself doesn't exist, though. A cetepy
homogeneous space doesn't have any reality inesaeption. Only the changes of the space causgyreal
such as an oscillation. Time is the comparisorhainges. Thus, time arises together with the chaoigbe
space.

The space-time waves of a mass correspond to agyenthis means that the space-time of an objaat ¢
change the space-time of another object. The sopiign of a space-time with another space-timégia
new space-time with new parameters. However, alsiagitivity cannot be presupposed at the
superpositions of the space-time (it may be moraptex). The exact space-time values of variousaibje
and their changes must be determined in future svdrdlid a first attempt in this direction with tt@bjects
of Space" [33] long time ago, but still a long weas to be gone.

The constancy of the LS arises because time isaimparison of the changes of space. At a wave, the
change of the space corresponds to the waveleRggharger the wavelength is, all the slower thende is,
all the smaller the related time is. The quotiertanstant and corresponds to the LS. Thus theararysof
the LS results because the changes of the spdoe deé time itself.

So the constancy of the LS is a very special phemam since it is directly connected to the spame-tiThe
LS changes by the gravitation (in dependence obliservation location), which shows that the gedign
changes the space-time.

The emergence of photons and EMW generally reqaismplicated superposition, so the question
arises, why EMW are ubiquitous. Partly, this carekglained from the ability of photons to excite th
emergence of other photons, as it is known frorarklagOn the other hand, there are superpositioggaife-
time of every kind that take place incessantlytt&ospace around us should be filled up with spiace-
patterns of every kind in an inconceivable extBat. we cannot be aware of this grate variety saitthis
space-time patterns do not interact with the magikteceptible to us. In this context, the so-catlatk energy



could be the view through a keyhole into a redlitypow unknown to us, or it is only the echo oload
roaring. Here then, photons would be relativelg réfhe idea that there could be connections betee
realities is breathtaking.)

Due to the continuing superpositions of the spaune-the complexity of the space-time structures may
increase continuously. This increase of the conifyle@an be equivalent to a continuing new creatbn
space. But this newly created space does not exqamard (as a gas), the expansion takes placéen-s
This means that the space of a space area expdaadtself, while, seen from outside, it keepssitze. In
this way the observable universe can expand isédfitSo the enlargement of the universe doedEtéace
only by an outward expansion but perhaps also bgxpansion into itself. For the famous Hubble rétish
[40] of the light of the stars this is all the same

The cognition that mass is a space-time wave pesvadsurprisingly simple but also daring explamatio
for theentanglemenof photons and mass particles [41-46]. Till nothdught that the changes of the
frequency of a mass spread with LS, starting ofétstre. However, a space-time wave can, in priecip
change in its entire lengdimultaneouslyin this way the frequency of the wave of a massahange in its
entire extension simultaneously, just in the monwdmen the frequency changes in the centre of ttesma
Such a behaviour would not influence the speeti@tentre in any way so that the constancy of e L
would remain true. There are no contradiction$hédther contents of this work either.

Furthermore, it is possible that one and the samewas not only one but two (or more) centres. For
photons, these would be two (or more) locationd witximum amplitude. By modifyingne of the

locations with the maximum amplitude, the othemaltan wouldsimultaneouslghange as described above.
However, the amplitude decreases very rapidly @aglistance increases. The energy at the countegoart
therefore only change very little (practically motall). But energy-independent properties may ghaat the
counterpart (such as the polarization). Here, st mysterious phenomenon of entanglement is
surprisingly plausible.

Protons can combine to form an atomic nucleusveéltgescribed that protons as well as electrons and
neutrons consist of very many positive and negatlgeentary charges which form the neutral masewh
two protons get very close, the neutral mass betweem forms two negative charges, producing arakut
structure which is a neutral mass. At the same, tanpace with two positive net charges is formethe
area of the now double neutral proton mass. Oblypotie neutral mass must only be grate enougtidw a
the existence of two net charges in a particle ofdingly, in the case of larger atomic nuclei, tieaitrons
provide a sufficiently large neutral mass. Elecs;omn the other hand, are very difficult to comliyeeause
their neutral mass is much smaller.

Presumably the atomic nucleus is a very dynamicegplahere complex wave patterns are continuously
changing in continuing motion. In the collisionsparticle physics, the most diverse fragments ef th
positive, negative, and neutral mass can arisetr@ntesulting wave patterns are often very shoeetl
Nevertheless, the particle physicists repeatedly tihe same components, which shows that the icoléis
are based on regularities.

7. Conclusion

The electric force, the gravitational force and gnetic force follow all three the inverse-squave (r
). This suggests a common emergence mechanismwBYE seen that all three forces have differenses.
The electric force is a space-shift caused byld fiea charge, the gravitational force is a resthe
change in the density of the energy of the elefigld, and the magnetic field is the angle betwien
direction in which the electric field propagatesl &ne direction in which it exerts its force.

We see that all three forces result from diffeigurdlities of the energy field of the mass. The $&wi this is
the representation of the mass as the superposittiovo counter-moving space-time waves, whereky th
mater waves, as already recognized by DeBroglie tla@ inertia of the mass are automatically expléin
But above all, we now understand the nature ofhtee forces and the connections between thenr.bette
This will surely help us to find new phenomena. &g,, it has to be expected that the effectsef th
velocities of the masses on their frequenciesaisib have effects on gravitation. It will also sdin
possible to calculate superpositions and supefipogiatterns of space-time waves. This could berésting
for particle physics and for quantum phenomenaalad for the EMW, which are known to yield virtual
electron—positron pairs in the presence of stroagmatic fields [47, 48]. On the other hand, we rdso
understand why the search for anti-gravitationyhelsled no results so far.

Of course, it will be necessary to find the spaoetparameters of the space-time waves. | am alread
working on this, but that is still a long way to.go



| find it specially interesting, even if it is pexps only philosophical, to realize that everythamgund us
consists only of spacand also we ourselves are only made up of spackour existence, the divine spark,
if we will, arises by the differences in the lengtmd time-parameters of the space, which alsdtriestine
space-time waves.
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