
 

 

Power plant atom – the search for the origin of the quantum conditions under the 

paradigm of absolute space 

 

 

Abstract 

 

The assumption of an absolute space together with the speed of 369.5 km/s of the sun leads to 

cycloidal or helical orbits of the electron around the proton. This fact makes using Legendre’s 

spherical harmonics for the description of the quantum conditions in quantum mechanics a 

purely mathematical formalism. Here, we are looking for the physical bases. Cycloid and 

helix are curves composed of a circular and a translational motion. Therefore, the 

decomposition of the total energy into rotational and translational energy is possible. Also, the 

decomposition of the momentum and angular momentum is possible for both curves. This 

way, we can be sure that the results of the QM remain valid. 

Our Alternating Field model (AFM) assumes the existence of alternating fields for both the 

proton and the electron. The energy comes from the Higgs-field. By Puthoff’s effect, the 

electron changes its Compton frequency. The interference of the alternating fields of the 

proton and the electron causes beats that are integer multiples of the orbital frequencies when 

the electron moves on Bohr’s orbits. However, there are also disturbances that stem from the 

fact that, on Bohr’s orbits, the electrostatic forces are constant only on average. In a two-

dimensional simulation, these disturbances are the causes of the appearance of orbits with 

ribbon shape. 

The AFM is still incomplete. E.g., it does not prevent illegal orbits, but only indicates them. 

Admissible Bohr’s orbits are calculated as circular orbits, illegal orbits are calculated in the 

form of ellipses. Also, the AFM does not use the magnetic core field of the proton. 

Keywords: Absolute space, spherical harmonics, cycloidal orbits, alternating field, Higg’s 

field 

 

1. Introduction 

 

The electron is surrounded by electromagnetic fields. We specify here: 

 The DeBroglie-wave, which is connected with the momentum of the electron [1]. 

 The Compton-wave, which is connected with the mass of the electron [2]. The energy 

for this as well as for the synchrotron radiation [3], which is, here, very low, comes 

from the Higgs field. 

  Dirac’s zitterbewegung of the electron [4, 5]. 

 

The quark-model of the baryons [6] allows one to derive a model in which the charged quarks 

orbit around the center of mass, and could, this way, cause an alternating field. As in the case 

of the electron, another possible source could be a quark itself. In addition, there are magnetic 



 

 

fields. Here, the magnetic field of the proton is of particular importance, since it could provide 

a relatively stable spatial orientation. Both electric alternating fields, that of the proton and 

that of the electron, would interfere with each other. Additionally, the orbital movement of the 

electron would interfere with the stably spatially oriented magnetic field of the proton. 

Together, these effects could be the causes of the quantum conditions in Bohr’s atomic model. 

In Bohr’s first atomic model [7, 8], the electrons move on circular orbits around a fixed 

nucleus. But in the improved model of Bohr and Sommerfeld [9], the movement of the 

nucleus and elliptical orbits are considered. Later, quantum mechanics (QM) replaced the 

Bohr-Sommerfeld atomic model. This theory considers the quantum conditions the cause of 

the existence of a radiation-free standing wave (DeBroglie-wave), which is connected with 

the movement of the electron [10, 2]. One solves the Schrödinger equation [11]  (or the Klein-

Gordon equation, or the Dirac equation, respectively) [12] by calculating the eigenvalues and 

eigenfunctions of the angular momentum operator. Here, the quantum conditions appear 

because only integer parameters (principal quantum number n, orbital angular momentum 

quantum number l, magnetic quantum number m) lead to the eigenfunctions in the form of 

Legendre’s spherical harmonics [2, 13]. As an example, consider the azimuthal equation: 
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The solution is  mi

m eA )( . However, solutions that fulfill the condition 

)()2(  mm m   can be found only for integer values of m. This is precisely the 

condition under which the azimuthal wave without a phase jump assumes its original value 

after one complete revolution of the sphere. 

However, assuming the existence of the absolute space in which waves propagate, and 

furthermore, assuming that our solar system moves with a speed of 369.5 km/s through this 

space, then also all protons (in Fig. 1 labeled by P) move at this speed. So, in the special case 

of a circular orbit of the electron (in Fig. 1 labeled by e) and a relative speed of the electron of 

about 2200 km/s, the actual orbit of the electron in the absolute space is not a closed circle, 

but a) a helix, or b) a helix with an inclined axis, or c) a cycloid, depending on the orientation 

of the electron orbit to the direction of the speed of the moving atom in absolute space. 

 

 

 

Fig. 1:  Orbits of the electron in the absolute space 

a) helix, b) inclined helix, c) cycloid 



 

 

 

In Case a), the direction of translation, P, is perpendicular to the plane of the orbit of the 

electron. In Case b), the direction of translation, P, is inclined to the plane of the orbit. In 

Case c), the case of the cycloid, the direction of translation, P, lies in the plane of the orbit. 

Cases a) and c) are point events with probability zero. Case b) is true for all angles unequal to 

0° and 90° between direction P and the plane of the orbit of the electron, and is, therefore, the 

general case. Only in the case of the cycloid, the orbit of the electron crosses its old course 

again. But in the case of the cycloid as well, the courses just cross, and, thus, are neither a 

directional nor a phase-accurate continuation of the old orbit. This way, under the assumption 

of the absolute space, we have a problem with Legendre’s spherical harmonics. On top of 

that, even in quantum mechanics, the origin of the quantum conditions is nowhere discussed. 

One is satisfied with the fact that the physical measurements, consistent with mathematics, 

prescribe integer quantum numbers. 

Since both the cycloid and the helix are curves that are composed of a translational and a 

rotational movement, the decomposition of the total energy into rotational and translational 

energy is possible. Also, a clean separation is given of momentum and rotational momentum 

for both curves. So, it is very well possible that the results of the QM retain their validity 

unaltered (except for tiny relativistic corrections). The only element that would change is the 

physical foundation of the quantum conditions. 

We would like to add a few thoughts at this point: 

 Heisenberg’s uncertainty principle [2]  )2/( hqp  describes the impossibility to 

measure, at the same time, with any precision, the momentum coordinate p and the 

location coordinate q of a particle. Any measuring process, no matter how fine, causes 

interferences, which cause the above-mentioned uncertainty. However, we consider 

the often-used inversion of Heisenberg’s uncertainty principle to be speculation, e.g., 

that in the case of an exact given momentum p the location q of the particle becomes 

indefinite in the sense that the electron is everywhere. We prefer to say that, in this 

case, the exact location at a certain point in time is not determinable. Scattering 

experiments of electrons with electrons have shown that the electrons are almost 

point-like with an extremely small diameter, which researchers have not yet been able 

to determine more precisely, and that at relativistic velocities close to the speed of 

light. Therefore, the electron has a well-defined position coordinate and a well-defined 

velocity – but we cannot measure both at the same time more accurately than 

Heisenberg’s uncertainty principle allows. 

 QM calculates, for the electrons of an atom, probabilities of residence in preferred 

orbitals. We interpret this statement to mean that an electron is located successively 

over the course of time in different space segments, overall, however, with the 

calculated probability. Therefore, the probability of residence is a temporal average. 

However, we fully agree with QM in that we exclude the predictability of an electron 

orbit, since that would require the actual exact path parameters and initial values, 

which, according to Heisenberg, is impossible. In addition, it would also require well-

defined forces when integrating. The latter is, according to our model,  also 

questionable. However, in simulations, one should definitely be allowed to use well-

defined electron orbits, even if we cannot verify them in experiments. 



 

 

 Although the accuracy of many results of the QM is surprisingly high (up to 11 digits), 

the question of absolute accuracy still remains. Although we also assume a constant 

speed of light, we predicted in [14] a seasonal variation of this speed of ±36.9 m/s for 

earth-based measuring devices. The reason is the orbital movement of the earth around 

the sun, and the associated varying dilation of time. So, if the important natural 

constant c is only constant to 7 instead of 10 digits, this also applies to all calculated 

constants that contain the quantity c. Another example is the 10-digit accuracy of the 

calculated energy levels in the hydrogen atom. However, these are relative accuracies 

based on an imprecise base value, because the measured wavelength of the emitted 

radiation is known only with 4 or 5 digits, however, with a maximum of 7 digits. Even 

if one compares the frequencies electronically with a frequency standard, it remains 

the inaccuracy of 10
-7

 of the time standard caused by the varying dilation of time 

during the orbital movement of the earth around the sun. 

 

Despite our mild criticism – QM is one of the best verified theories in physics. It describes the 

processes in the atom with uncommon precision. If we nevertheless question the origin of the 

quantum conditions, we must look for answers that are largely compatible with the results of  

QM. 

 

2. Basics of Membrane Theory 

 

The assumption of an absolute space in Newton’s sense is a direct or indirect conclusion from 

membrane theories [15, 16. 17]. We also support the existence of a supermembrane (cosmic 

membrane). In the past, we published numerous articles, dating back to 1995, on the theory of 

the cosmic membrane and the associated absolute space. We gave a detailed summary of 

essential details in [18]. Here, we repeat the main results as they are relevant to this article, in 

abbreviated form. 

Our cosmos is an expanding membrane. The three-dimensional membrane (the 4
th

 dimension, 

the thickness of the membrane, is extremely small) expands as the surface of a 4D-balloon 

inflated in 4D hyperspace. A homogeneous vector field, which has properties of the Higgs 

field, acts parallel to the direction of expansion, i.e., perpendicular to the membrane. The 

vector field can easily permeate the undisturbed membrane. In the case of embedded matter, 

the vector field exerts pressure on the matter which deforms the membrane. This pressure 

force works from the 4
th

 dimension, w. In the case of spherical masses, e.g., the sun or the 

earth, one obtains a gravitational funnel with spherical symmetry. Fig. 2.a shows a projection 

of the 4D-space (x, y, z, w) with two gravitational funnels in a simulated membrane. The 

curvature and spatial depth of the funnels are greatly exaggerated. 



 

 

 

Fig. 2.a:  Two gravitational funnels of the 3D-membran in 4D-space.  

Shown is only the x-y-plane of the 3D-grid. 

 

The tension of the undisturbed membrane is F0 with unit [N/m
2
]. In the case of spherical 

masses, the ODE of curvature of the membrane is 

rww /2  .  (2.1) 

Each function w(r)=C1+C2 /r is a solution of ODE (2.1). Fig. 2.b shows the decomposition of 

the pressure force F acting from the 4
th

 dimension, w, on a small mass m. The horizontal 

component FDH is the downhill force, acting in x-, y-, or z-direction. The vertical component 

is FV acting in negative w-direction. 
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Fig. 2.b: Decomposition of pressure force F 

For FDH, we find the relation FDH=m AVFH sin(α). The quantity AVFH is the horizontal vector 

field acceleration, and α is the rise angle of the membrane in the distance r from the center of 

the funnel. In the case of small angles α, we obtain the relation FDH = m AVFH w’(r), or FDH = 

m gS (r) with gravity acceleration gS (r) in the distance r from the center of the funnel. This 

corresponds to Newton’s universal law of gravitation. 

We apply the relation FDH = m AVFH w’(r) to the solar system. One obtains the gravity 

acceleration at the edge of sun, i.e., RSVFHRS WAg  . By Newton, 2/ SSRS RMg  . If the 



 

 

numerical value of the slope of the membrane, W’RS, at the edge of sun were known, one 

could calculate the horizontal vector field acceleration AVFH. For r→∞, we set the value w of 

the depth of space equal to zero, i.e., w(r→∞) = 0. This way, we can write the radial function 

of the curvature of space, w(r), in the form rRWrw SRS /)(  . With 2/)( rRWrw SRS , we 

obtain the relation sRSRS RWW / . Here, RSW  , is the slope of the membrane at the edge of sun. 

Now, we make the connection to Einstein’s theory of gravitation using Feynman’s radius of 

excess, rEx=a/3=491[m] [19]. We formally equate Feynman’s radius of excess to the path 

extension dSR which appears while traversing the path from the edge of sun to its center on the 

curved membrane. The direct path would extend from the edge of the sun at constant altitude 

w to the w-axis, going through the center. Here, the quantity a is the Schwarzschild radius of 

the sun. One can show that the geometrical path extension dS outside the sun equals the path 

extension within the sun. We can calculate the path extension dS outside the sun without 

having to make assumptions about the density within the sun. 
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With Feynman’s value of his radius of excess, rEX = dS = 491 [m], and the solar radius of 

RS=6.958×10
8
 [m], we obtain, in our cosmic membrane model, the value WRS = 1.432×10

6
 

[m] for the depth of space at the edge of the sun. With the gravity acceleration 
2/ SSRS RMg  = 273.65 [m/s

2
] at the edge of the sun and the above values of RS and WRS, we 

obtain the value of the horizontal vector field acceleration, AVFH = RSRS Wg / =1.330×10
5
 

[m/s
2
]. 

The membrane holds the sun. The force VFVS AMF   acts in the negative w-direction on the 

mass of the sun. It must be compensated by the sum of the vertically in positive w-direction 

acting components )sin(00 FF w  of the membrane tension, which pull, at the edge of the 

sun, with the surface 24 SR . Here, AVFV is the vertical vector field acceleration. For small 

angles α, we obtain, with SRS RW /)sin(  , the relation 

RSS

VFVS

WR

AM
F

4
0  . (2.3) 

Unfortunately, according to Chandrasekhar [18], the simultaneous calculation of F0 and AVFV 

succeeds only iteratively by the solution of a system of difference equations set up in the 

calculation of the gravitational energy EG of the sun. Hereby, the quantities F0 and AVFV are 

two parameters which control the compliance with the two constraints w’(r→∞)=0 and 

EG=EG,Ch and, additionally, the constraint given by Eq. (2.3). Here, EG,Ch is the value of the 

gravitational energy given by Chandrasekhar. The fit of the parameters gave the values F0 

=1.820×10
19

  [N/m
2
] and AVFV  =1.148×10

5
  [m/s

2
]. Evidently, the two vector field 

accelerations, AVFH and AVFV, differ. 

At this juncture, we can only speculate about the value of the speed VE of expansion of the 

cosmic membrane in direction of the 4
th

 dimension. However, if VE < c, the curvature of 

space should be visible by a disproportionate increase in the density of galaxies with 

increasing distance. However, since there is no evidence of this, we assume VE ≥ c. 



 

 

In the simplest case, we can imagine the homogeneous vector field (Higgs field) as a gas flow 

that hits the membrane with speed VE ≥ c. So, the sun with its mass MS=1.985×10
30

 [kg] is 

exposed to a force of FS = MS AVFV = 2.279×10
35

 [N]. Under the assumption of VE = c, this 

creates a braking power of PBS = MS AVFV c = 6.832×10
43

 [W]. Measured against this, the 

radiant power of ca. PRS =4×10
25

 [W] of the sun is modest. 

One kilogram matter creates a braking power of ca. 3.4×10
10

 [kW]. This is the power of ca. 

34.000 power plants, each of them with a power of one million kW. However, we must 

assume that the main part of the energy brought in by the vector field does not remain in the 

matter, just as a storm sweeping through the forest does not cause the forest to glow. The 

main part of the energy will leave the membrane unused, but a fraction of it could well keep 

the atom going, despite the constant loss of energy due to the radiation of an alternating 

electric field and a certain synchrotron radiation of the orbiting electrons. 

We make the calculation for the proton. It has the mass mP =1.673×10
-27

 [kg]. The braking 

power in the vector field is PBP = mP AVFV c = 5.758×10 
-14

 [W]. Compared with the radiation 

energy EPH = h v ~ 10 
-18

 [Ws] of a typical photon emitted from the hydrogen atom with a 

radiation frequency of ca. v=10
15

 [Hz], the braking energy per second is 4 to 5 orders of 

magnitude higher. That means, it is high enough to supply the energy for an alternating field 

around the proton, at least theoretically. 

 

3. Alternating field model 

 

We want to try to replace the loss of the justification of the quantum conditions by a standing 

wave with another justification. Hereby, the most important condition is that the results of 

QM remain largely undamaged. 

Our model of the new quantification is the alternating field model (AFM). A special 

electromagnetic alternating field of the proton [20] spreads in space. The space is thereby 

ribbed. The electron has its own alternating field with similar frequency, which interacts with 

the alternating field of the proton. In addition, the magnetic field of the proton ensures a 

sufficiently stable spatial orientation. Hereby, we assume that a precession or change in the 

magnetic field proceeds much slower than the time needed for an orbit of the electron. 

However, we did not use the magnetic field in our previous model. We suspect that it could 

play an important role as space normal, and when emitting or capturing a photon. Fig. 3. 

shows the instantaneous image of the alternating electric field of the proton and its magnetic 

field, plus a circular orbit of the electron.  

 



 

 

 

Fig. 3: Alternating electric field of the proton and its magnetic field 

 

Because of the different speeds of the electron on its different orbits around the proton, the 

mass of the electron changes. The Compton frequency ωC of the electron is coupled to the 

mass via the relation ωC =me(v)c
2
/ ħ. The frequency increases due to the relativistic mass 

increase of the electron. However, due to time dilation 22

0 /1)( cvv  , it would be 

revoked immediately. To solve this dilemma, one result may help us that Puthoff [21] 

published in 2002 in his Polarizable-vacuum approach to GR. We derived the same result in 

2016 from Einstein’s momentum-energy relation 222

0

2 )()( pccmE  , and used it for the 

calculation of the geodetic precession [22]. Puthoff’s result was: When a small mass is in free 

fall in the gravitational field of a massive body, this small mass has a relativistic increase in 

mass of dm(r)= a/r+2a/r. Here, the quantity a is the Schwarzschild radius and r the distance of 

the small mass from the central mass. The first term, a/r, is the known relativistic increase of 

mass with speed. The additional term, 2a/r, is probably caused by a change in the membrane 

properties in the gravitational funnel.  

We would like to transfer this important result to the electrostatic conditions in the hydrogen 

atom. The nucleus of the hydrogen atom, the proton, is surrounded by an electrostatic field 

within which the electron moves. This is reminiscent of the sun, in whose gravitational field 

the planets orbit. Both, the gravitational field of a central mass and the electrostatic field of a 

single charge have a conservative potential that can be represented by very similar formulas. 

The potential of gravity is rMmrPG /)(  [Nm], where  is the gravitational constant, M the 

central mass, m a small mass of 1 [kg], and r the distance between the small mass and the 

central mass. For comparison: The potential of an electric charge is 

rEerPe /))4(/1()( 0 [VAs =Nm], where ε0 is the dielectric constant, e the elementary 

charge, and E=1 [As] the unit charge. We, therefore, suspect that, based on this similarity, the 

same relativistic increase in mass appears in the electrostatic field as in the gravitational field. 

However, we use the electrostatic equivalent ael instead the Schwarzschild radius 2/cMa   

in Eq. (3.1) of the relativistic increase of mass, i.e., 

dm(r)= ael /r+2 ael /r .  (3.1) 

 



 

 

The following estimate provides the numerical value of the electrostatic Schwarzschild radius 

ael. We use for the relativistic increase in mass the relation 1+ ael /r =1/ 22 /1 cv . With this 

and in the case of small velocities v, we find )2(// 22 cvrael  . With the radius of r=a0= 

5.291772×10
-11

 [m] of Bohr’s innermost circular orbit, and the velocity v0 =2.187691×10
6
 

[m/s] of the electron on this orbit, we obtain the value ael = (r v
2
)/(2 c

2
) =  1.408970×10

-11
 

[m]. This is exactly half the value of the classical electron radius, which is given in literature 

as Re,cl=2.8179403262×10
-15

 [m]. 

In the following study, we will focus on the Compton circular frequency of the electron, 

ωC0 = me c
2 
/ ħ = 7.763441×10

20
 [rad/s].   (3.2) 

Our reasons include: (1) The theory of the zitterbewegung of the electron [4, 5] has a 

suspicious side. If one calculates the speed of the electron on its trembling course, one obtains 

a speed which 4π times the speed of light. The simple straight speed of the electron is not 

even taken into account here. (2) The DeBroglie frequency of the electron is too small to 

expect a corresponding frequency from the proton. 

Our quantum condition is that the orbital speed v of the electron on its orbit around the 

moving proton can only assume values where the relativistic increase of mass of the 

electron leads to a Compton circular frequency of the electron ωCv . This frequency differs 

only by an integer multiple of the orbital frequency ω0 from the Compton circular 

frequency ωC0 of the resting electron.     

The orbital frequency ω0 is the circular frequency with which, in Bohr’s atomic model, the 

electron orbits on the innermost circular path the nucleus. The value is ω0 = 4.134137×10
16

 

[rad/s]. 

Tab. 1 shows Bohr’s orbital speeds for the 3 innermost orbits and their radii ri. The relativistic 

mass and its increase given by Puthoff’s effect obeys the equation )/21()( 0 ieleie ramrm  . 

Here, me0 is the rest mass of the electron. We calculate the Compton circular frequency of the 

electron, ωCi, using the formula ωCi =me (ri )c
2
/ ħ. Then, we calculate the differences ωCi – ωC0 

between ωCi and the Compton circular frequency ωC0 of the resting electron. Then, we 

compare these differences with the orbital frequencies ω0i of Bohr’s three innermost orbits 

with i=1, 2, 3, and ω0i = vi / ri. 

Table 1: Relativistic change of the Compton circular frequency depending on the speed of the 

electron on Bohr’s three innermost circular orbits 

Orbit 1 2 3 

Radius [m] 5.291770×10
-11

 2.116709×10
-10

 4.762595×10
-10

 

Speed [m/s] 2.187633×10
6
 1.093838×10

6
 7.292283×10

5
 

Mass [kg] 9.109869×10
-31

 9.109505×10
-31

 9.109438×10
-31

 

ωCi [rad /s] 7.763854×10
20

 7.763544×10
20

 7.763487×10
20

 

ωCi–ωC0 [rad /s] 4.134241×10
16

 1.033638×10
16

 4.594522×10
15

 

ω0i [rad /s] 4.134027×10
16

 5.167637×10
15

 1.531157×10
15

 

(ωCi–ωC0 ) / ω0i 1.000052 2.000214 3.000685 

 



 

 

As one can see, the Compton circular frequency changes indeed to a first approximation by an 

integer multiple of the orbital frequency ω0i. This suggests that a connection exists between 

the Compton frequency and the orbital frequencies. 

Unfortunately, the ratios (ωCi – ωC0) / ω0i are not the exact integers, 1, 2, 3, but the slightly 

different values 1.000052, 2.000214, and 3.000685. The cause of this slight deviation, which 

increases with the principal quantum number n, still needs to be determined.  

 

4. Interference of the alternating fields 

 

In this section, we estimate the forces that occur when there is interference between the 

alternating field of the proton and the alternating field of the electron. The speed vP of the 

proton in the absolute space is of the order 0.001c, and can, therefore, be neglected in a first 

approximation when it comes to the propagation of the alternating fields. 

In the simplest model, the proton radiates with the Compton circular frequency 

ωC0=7.763441×1020[rad/s]. The source of this radiation could be the Down quark. We think of 

it as resting in the center of the proton. The electron is surrounded by an alternating field that 

changes its frequency with its relativistic mass (see Section 3). The two alternating fields 

overlap and interfere. This creates electrostatic attraction or repulsion. The movement of the 

electron in the magnetic field of the proton does not change the attraction or repulsion, but 

causes disturbances in the form of lateral deviations from the ideal circular orbit. 

For a hydrogen atom resting in space, circular orbits are possible. Also, for the moving 

proton, but now in the moving coordinate system, the orbits of the electron may remain 

circular. The cycloid and helical curves are rolling curves in which a rotational movement is 

superimposed onto the translational movement. Both, the rotational energy and the angular 

momentum can be separated cleanly from the translational energy and the momentum. In the 

case of uniform motion of the proton, they are independent of each other. This way, the 

mathematical basics of the QM remain preserved, but not the physical justification. 

Here, the interference integral F  is the dimensionless arithmetic mean of the product sin(ωC0 

t)sin(ωCi t) of the amplitudes of the interfering electric fields for the orbiting electron over one 

cycle, i.e. 

dttt
T

F
T

iCC
0

0 )sin()sin(
1

 . (4.1) 

Then, the force effect of the alternating fields on the electron is f=f0 F [N]. Here, the quantity 

 2

0

2

0 4/ ref   is a factor with the dimension of a force, and depends, moreover, on 1/r
2
. 

The quantity T is the orbital period, ωC0 the circular frequency of the alternating field of the 

proton, and ωCi the relativistically altered circular frequency of the alternating field of the 

electron on its orbit with radius ri. The factor f0 is negative. So, in this context, positive values 

of F  mean a force acting in the direction of the proton, negative in the direction away from 

the proton, i.e., in direction of the radius. 

 

 



 

 

Fig. 4.a shows the interference integral F  depending on the radius r of the circular orbit of an 

electron. The radius is given in units of radius a0. 

 

Fig. 4.a: Function F (r) with zero points for stable (green) and instable (red) orbits 

 

The radius ri varies from 0.5 a0 to 10 a0. The parameters a0, a1=4 a0, and a2=9 a0 are the radii 

of Bohr’s innermost three circular orbits. In Fig. 4.a, they are marked by green arrows. The 

circular frequency of the alternating field of the electron, ωCi, is ωCi=ωC0 (1+2ae /ri ), due to 

Puthoff’s relativistic increase in mass. We have normalized the values of the interference 

integral F displayed in Fig. 4.a so that the minimum value of the curve is exactly F (r)= –1, 

i.e., all calculated values have been divided by 0.10848154. 

The disappearance of the interference integral F (r) on Bohr’s circular orbits suggests that 

both electrical fields have exactly that constant part of the electrostatic field, which ensures 

the equilibrium between centrifugal force and force of attraction on Bohr’s circular orbit, 

besides their alternating parts. Therefore, we tentatively specify the following approach for 

the field of the proton at the location of the electron: 

 )sin(1
4

),( 02

0

t
r

e
trE Cpp 


 ,  (4.2) 

For the electron, we write 

 )sin(1),( tetrE iCeie  . (4.3) 

In Equations 4.2 and 4.3, the factors βp and βe are still unknown dimensionless parameters 

from the interval [0, 1]. In Section 5, we will make some remarks on these parameters. The 

product F=Ep(r,t)Ee(ri,t), it describes the interaction of the two fields, contains four parts. 
2

0

2

1 4/ reF  is the electrostatic attraction between electron and proton; it depends only on 

the radius. It is directed from the electron to the proton. The parts 

)sin())4(/( 2

0

2

2 treF iCe  and )sin())4(/( 0

2

0

2

3 treF Cp   oscillate for constant 

radii very quickly about the value F=0, so that the mean value F  vanishes always after one 

vibration. 

The part 

)sin()sin())4(/( 0

2

0

2

4 ttreF iCCep   (4.4) 

is the interfering part, i.e., the force produced by the alternating parts of the two fields. The 

arithmetic mean of this part is FreF eP ))4(/( 2

0

2

4  . By our calculations, it vanishes 

on Bohr’s circular orbits, but only if one integrates exactly one orbit. 

However, between Bohr’s circular orbits, there exist still other radii with a vanishing mean 

value F  of the interference integral (in Fig. 4.a marked by red arrows). These orbits are, in 



 

 

contrast to Bohr’s orbits, instable. When an electron moves on a stable orbit and, caused by a 

small perturbation, moves to a somewhat smaller radius, the integral F  assumes a negative 

value. This implies a force away from the proton, i.e., in the direction of the radius. When the 

electron moves on a radius that is too large, the integral F  assumes a positive value, and that 

means a force in direction to the proton. So, in the case of small perturbations, the electron 

will be led back to Bohr’s circular orbit. 

In the cases of instable orbits with F =0, the action is reverse. If the electron moves on a 

radius that is too large, the integral F  assumes a negative value, and that means a force in the 

direction of the radius. In the case of a radius which is too small, F  has a positive value, 

which implies a force in the direction of the proton. That means, each small perturbation will 

be amplified, and the electron will be derailed from its instable orbit - theoretically. Here, 

theoretically means that, in our simulations, the electron will not be derailed from its instable 

orbit, i.e., our model is still imperfect. This is a question that still needs to be clarified. 

The function )sin()sin()( 0 tttF iCC   is quickly oscillating. Fig. 4.b shows a short section, 

for small values of Time t, i.e., at the beginning. 

 

Fig. 4.b: Function F(t) with arithmetic mean (red) 

The frequency is nearly exactly that of the zitterbewegung of the electron, because, by the 

multiplication of the two sine functions, the Compton frequency is doubled. Because of the 

mass of the electron, smoothing takes place, and we obtain as smoothed curve a kind of 

average, starting at the value 0.5 (red curve in Fig. 4.b). Fig. 4.c shows the further course of 

the curve on the orbit of the electron. T0 is the respective orbital period in the corresponding 

orbit (a0, a1, a2). The smoothed curves, )(
~

tF ia , are cosine functions, and have the frequencies 

of the known DeBroglie-waves of the electron on Bohr’s circular orbits. 

 

Fig. 4.c: DeBroglie-waves )(
~

tF ia  for the orbits a0, a1, a2 

)(
~

0 tFa  is a cosine function for the orbit with radius a0, )(
~

1 tFa  is a cosine function for radius 

a1, and )(
~

2 tFa  for radius a2. Each curve has the number n of wave trains for one orbital period 

that is posited in Bohr’s theory and also in the QM. 

DeBroglie matter waves on the i-th Bohr’s circular orbit have the same frequency as the 

corresponding interference function )(
~

tF ia . However, we have not used the DeBroglie matter 

waves in our model. The reason is that we cannot say clearly whether this kind of waves 



 

 

appears for free electrons as well. In other words, we do not know whether this wave is a 

feature of the electron, or whether this wave is just an artifact that appears only in the 

surrounding of protons. We think this is another question that still needs to be clarified. 

 

5. Numerical simulations 

 

5.1 Physical basics 

The results of the integration of the function )(
~

0 tFa  show that the maximum deflection of the 

electron caused by its zitterbewegung is of the order 10
-18

 [m], and not of the order of the 

Compton wavelength λC= 2.426×10
-12

 [m], as calculated by Breit and Schroedinger in their 

theory of Dirac’s zitterbewegung of the electron [4, 5]. 

We consider Bohr’s atomic model of the hydrogen atom with its circular orbits on which the 

electron rotates around the nucleus. Our simplified model uses only the conservative potential 

of the electrostatic attraction between proton and electron, i.e., the magnetic influences are 

neglected. So, we can calculate exactly the energies and parameters of the orbits. 

We start with the energy Ew, which is emitted by the electron when it falls from infinite 

distance onto the innermost circular orbit in Bohr’s model. This energy is known very exactly. 

 cRhE Hw   = 2.178685785926×10
-18

 [J].  (5.1) 

Here, h is the Planck constant h=6.6260701102206×10
-34 

[Nms], RH is Rydbergs wave 

number per meter of the hydrogen atom, RH=1.096775834120630×10
7
 [m

-1
], and 

c=299,792,456.224274 [m/s] is the speed of light. 

By equating the wave energy Ew with the kinetic energy Ek=(μ/2)v
2
, one obtains the orbital 

speed of the electron  

/2 kEv   = 2.18766214×10
6
 [m/s].  (5.2) 

Here, the quantity μ is the reduced mass of the electron, μ = (mer mp) / (mer+mp) = 

9.10466757×10
-31

 [kg], which takes in consideration the co-motion of the hydrogen nucleus. 

The quantity mer is the relativistic mass of the electron with mer=9.109626255×10
-31

 [kg], and 

mp is the mass of the proton with mp=1,672621924×10
-27

 [kg]. 

The orbital angular momentum on the innermost circular orbit is J = ħ with ħ = h / 2π. So, we 

can calculate the orbital radius r0 using the relation J=mevr. We find 

r0 = )/( vme  = 5.2917721085959×10
-11

 [m]. (5.3) 

Coulomb’s potential )4/( 2

0

2

epC reE  is, in Bohr’s model, the sum of wave energy and 

kinetic energy, i.e., EC = Ew + Ek. Therefore, using this equation, one can calculate the 

distance between proton and electron, rep, as 

 Cep Eer 0

2 4/    = 5. 2946541583721×10
-11

 [m]. (5.4) 

Here, e=1.602176634000×10
-19

 [As] is the charge of the electron or proton, respectively. The 

quantity ε0 is the dielectric constant of the vacuum with ε0=8.854187817000×10
-12

 [As/Vm]. 

With reference to the center of gravity theorem, the relationship between orbital radius r and 



 

 

distance proton-electron is determined to be re p= r (1+me/mp). So, we can calculate the ratio 

mp /me as r/(rep-r) ~ mp /me = 1836.114. This value deviates a little from the value mp /me = 

1836.152673. The theory explains this discrepancy by positing that there is a little difference 

between the location of the charge and the center of mass in the proton. 

So, as defined in Bohr’s model, our numbers match exactly. However, Bohr’s atomic model 

cannot explain the fine structure of the lines emitted by the hydrogen atom. Therefore, 

Sommerfeld [9] and, later, QM extended Bohr’s model. An important insight of QM is that 

there exists a spherical orbital, 1s, with orbits of the electron, which either go directly through 

the nucleus or come very close to it. However, we have not simulated this orbital. The reason 

is that doubts arise from the fact that one can calculate nearly exactly the frequency ν of the 

first line of the Lyman series [23] by the simple formula ν=(ν0+ ν1)/3=2.46743×10
15

 [1/s]. 

The exact value is ν=c/λ=2.46601×10
15

 [1/s] with λ=121.57 [nm]. This is a relative 

discrepancy of 5.7×10
-4

. Here, the quantities ν0 and ν1 are the orbital frequencies of the 

electron in the innermost two orbits of Bohr’s model with ν0=6.57968×10
15

 [1/s] and 

ν1=0.822413×10
15

 [1/s]. This is also a question that still needs to be clarified. 

 

5.2 Numerical basics 

 

Bohr’s model is sufficient for us as a first starting point. Our goal is to study the stability of 

the innermost circular orbits. We start with a model of the hydrogen atom resting in absolute 

space, i.e., the proton has the speed vP = 0 m/s, and we prescind from the minimal co-motion 

of the hydrogen nucleus. We used our own C-program QuandBed.cpp. It uses the plane 

coordinate system (x, y). All calculated trajectories lie in this plane. We chose r=a0 as the 

first orbit radius, i.e., the radius of the innermost orbit in Bohr’s model. Because of Puthoff’s 

effect, the relativistic increase of mass of the electron is different than in Bohr’s model. 

Therefore, the starting values of the orbit have changed. The mass of the electron is 

me=9.110110827×10
-31

 [kg], the starting speed of it is ve=2.187008493×10
6
 [m/s]. The 

distance between the electron and the center of mass is r=a0=5.291772109×10
-11

 [m], the 

distance electron-proton is rep=5.294654328×10
-11

 [m]. The circular frequency of the 

Compton radiation of the proton is ωC0=7.763440649×10
20

 [rad/s], and the relativistically 

changed circular frequency of the Compton radiation of the electron is 

ωCe=7.763853838×10
20

 [rad/s] (by Puthoff’s effect). The difference between the two 

frequencies is ωdiff=4.131886828×10
16

 [rad/s], which is nearly the same as the circular 

frequency of the DeBroglie-wave, i.e., ωDB = /2vme =4.131887051×10
16

 [rad/s]. 

We used the Euler-Cauchy method with constant time step dt for the integration of the 

kinematic equations of our model. The distance proton-electron is Peep rrr


 . The distance 

between the center of mass and the electron is r


. Our chosen starting position of the proton is 

Pr


= ( )/(0 Pe mma , 0), that of the electron is er


= (a0, 0). The starting velocity Pv


of the proton 

is ( )/( Pee mmv , that of the electron is ev


=(ve, 0). 

 We calculated the emitted waves of the proton and electron stepwise over time by the 

addition theorems of sine and cosine. This procedure is immune to phase jumps or a change 

of the time step dt during the integration of the kinematic equations. However, one must set 



 

 

starting values. The wave emitted by the proton starts with sinP = 0 and cosP = 1. The wave 

emitted by the electron starts with sine = sin(φe) and cose = cos(φe). Hereby, φe is the possible 

phase shift between the waves of the proton and the electron at start. However, in our 

simulations, φe = 0 was always the case. 

The time of one circular orbit of the electron is T=2π r/v. We calculated the constant time step 

dt of the integration by dt=T/ns. The number of steps of the integration, ns, was set a priori. In 

most simulations we used ns=10
6
. This number was large enough. Doubling the number of 

steps showed only insignificant changes in the results. Starting time was always t = 0. 

For the decomposition of the central force (force of attraction) or radial force (centrifugal 

force) into their x- and y-components, one needs the rotation angle φU. It is sin(φU)=ye/r and 

cos(φU)=xe/r. At the beginning of the simulations, we had no indication of the size of the 

factors βp and βe. Therefore, we performed simulation experiments with the aim of finding a 

value for the product β=βpβe. The value chosen by us was β=0.25. Our only criterion was the 

stability of the orbit. 

The force acting on the electron is  )sin()sin(1
4

*

03

0

2

tt
r

re
f CiCe 





, the force acting 

on the proton eP ff


 . Hereby, the angular frequency, ω0, is changed by the Doppler effect 

(with resting source (proton) and moving observer (electron)), i.e., we find 











cr

rv
CC


10

*

0  . However, at the start, the force f  has, because of t=0, the value 

)4(/ 2

0

2

epref  . By decomposing into components, we obtain fx = f cos(φU) and fy = f 

sin(φU). To be able to calculate the acceleration, we need the momentary relativistic mass of 

the electron. It is 22

0 /1/)/21( cvramm epeee  . So, the acceleration of the electron is 

fma ee


  with components aex=me fx and aey=me fy. For the proton, we obtain fma pp


  

with components apx=– mp fx und apy=–mp fy. We obtain the new speeds of the electron and 

proton after one step of integration by adding the increments dta


 to the old values. We find 

for, e.g., the electron, vex ← vex + aex dt, vey ← vey + aey dt. Here, the arrow means the 

replacing of the old value with the new value on the right side. Similarly, we obtain the new 

coordinates x and y of the proton and electron, e.g., xe← xe + vex dt. 

The distance between electron and proton changes by a radial movement. This also changes 

the relativistic mass of the electron, and, therefore, its Compton angular frequency. It also 

needs to be updated by the relation )/21(0 epeCCer ra . 

The new time after one step of integration is t←t+dt. Now, we illustrate the updating of the 

sine and cosine by using the example of the wave emitted by the proton. First, one stores the 

old values of sinP and cosP (e.g. sinP,old←sinP). Then, one updates the value of sin(ωC0D t) by 

the addition theorem: sinP ← sinP,old, dcosP +dsinP, cosP, old with dsinP=sin(ωC0D dt), and 

dcosP=cos(ωC0D dt). In the same way, one updates the cosine, i.e., cosP ← cosP,old dcosP–

sinP,old dsinP. 

The new force f after one step of integration is then )sinsin1())4(/( 2

0

2

ePepref    

using the updated values of sinP and cosP. With that result, we return to the beginning of the 



 

 

programmed loop, and the next step of integration starts. The coordinates of the orbital curve 

are stored as points in a pixel graph. The simulation stops after a predefined number of steps 

with the output of the graphic. The total number of steps defines the number of orbits of the 

electron. 

Fig. 5.a shows the simulated orbitals for 5 different radii. 

 

Fig. 5.a: Orbitals for 5 radii 

The orbitals of the radius a0 (innermost black orbital) and of the radius a1=4a0 (outer black 

orbital) are assigned to permissible Bohr’s orbits. We see stable, circular, and centered 

orbitals in the form of tapes with sharp boundaries. As one can clearly see, the width of the 

tapes increases with increasing radius. 

The orbitals of the radii 1.25 a0 (red), 2.24 a0 (blue), and 3.5 a0 (green) are orbitals of 

forbidden radii. One recognizes them by their ellipsoid form and their lateral displacement. 

The orbital of radius 2.24 a0 (blue) is completely out of the ordinary. The radius 2.24 a0 is that 

for a function )(rF  that assumes the value of zero, but with a negative derivative (see Fig. 

4.a). This orbital has the shape of a great ellipse, only a small part of which can be seen here. 

These elliptic orbitals arise, because we were unable to find any mechanism in our simulation 

that would throw the electron under emission of energy out of a forbidden orbit. This is, as 

indicated above, a question that still needs to be clarified. 

A simulation with 100 orbits in each case illustrates the stability and sharp limitation of the 

tape-shaped orbitals. We used both permitted Bohr’s radii, a0 (black) and a1=4a0 (red) (see 

Fig. 5.b). In the orbital to the radius a0, we have drawn a red circle with the radius a0 as 

reference. In the orbital to the radius a1=4a0, the reference circle is black. 

 



 

 

Fig. 5.b: Two permissible orbitals with 100 orbits in each case 

 

In a second simulation we considered a moving proton. The speed of translation, Pv


, was 

vpx=369500 [m/s] and vpy=0, i.e., the speed of the sun relative to the background microwave 

radiation. In Fig. 5.c, the orbits of the electron seen by the proton are circular orbits (black), 

but the actual path of the electron in the absolute space is formed by a cycloid (red). 

 

 

Fig. 5.c: Circles seen by the proton (black), 

cycloidal trajectory (red) in absolute space  

 

Compared with the case Pv


=0, we needed only marginal changes in our C-program. We have 

not considered the finite velocity of propagation of the field of the proton because the speed 

of the proton, 369 km/s, is small relative to the speed of light. 

 

6. Results and Discussions 

 

The assumption of an absolute space in which waves propagate together with the assumption 

of the significant speed of 369.5 km/s of the sun and the earth relative to the absolute space 

make the use of Legendre’s spherical functions as done in the QM a very good, but purely 

mathematical description of the quantum conditions in the atom. Therefore, we would like to 

open a further window of insight to approach the physical cause of the quantum conditions in 

the atom. 
Table 2 shows that the Compton angular frequency of the electron that circles on an allowed 

Bohr’s orbit with principal quantum number n indeed deviates to a first approximation by a 

factor of n of the respective angular frequency ω0n from the Compton angular frequency of 

the proton. This gives us a clue that indicates that, by way of the relativistic change of mass 

and the connected change of the frequency of the electron, there exists a connection between 

the Compton frequency and the orbital frequencies. Unfortunately, the ratios (ωCn – ωC0) / ω0n 

are not the integers n=1, 2, 3, but the slightly different values 1.000052, 2.000214, und 

3.000685. Here, one could hypothesize a connection to the very small imprecision of the 

starting value of the simulation of the angular momentum. 

Another surprising result is that Bohr’s orbits with their strongly fixed radii change to orbitals 

in the form of sharply limited tapes (see Fig. 5.a and 5.b). This indicates a close relationship 

between AFM and QM. Adding the influence of the magnetic field of the proton, one would, 

by the lateral deviation of the electron, obtain a tree-dimensional structure that is shaped as a 

spherical shell. Allowing also elliptical orbits, one surely obtains orbitals which are even 



 

 

more similar to the orbitals known from the QM. By the uncertainty caused by the AFM, and, 

together with the precession of the orbital planes in the magnetic field of the proton, one 

would obtain orbitals with probabilities of residence of the electron which would fit very well 

the orbitals known from the QM. 

However, the AFM raises still many questions that need to be clarified. This way, it is only a 

starting point for the continuing search of the physical cause of the quantum conditions in the 

atom. The most serious deficiency is that, despite of the fact that the zeros of the function 

F (r) (see Fig. 4.a) are positioned at the right places, i.e., at the correct radii of the allowed 

Bohr’s orbits, this fact is not sufficient to establish a quantum condition in the simulation. The 

model in its momentary state accepts all orbits as stable orbits. Only in the cases of forbidden 

orbits, it produces elliptical orbits instead of circular ones (see Fig. 5.a). However, if one 

studies the orbital angular momentum J of the electron, one finds that, it assumes, also in our 

model, values that are integer multiples of  , and that it is stable within a very small range of 

variation. In our model, the values of   // nnen rvmJ   have the starting values 1.000027, 

2.000013, and 3.0000089 for n=1, 2, 3. The values of /nJ  vary slightly during the 

simulation of an orbit, however, they remain within the limits of the inaccuracy of the starting 

value. 

To fix the values of the angular momentum at an integer multiple of    on an allowed Bohr’s 

orbit, we made experiments with an algorithm that radiates wave energy to the environment 

or collects energy from it. However, on the allowed Bohr’s orbits, we have not found any 

change in the calculated ribbon shaped orbitals. Also, the experiment to leave a disallowed 

orbit in direction of an allowed orbit under energy transfer was not feasible, because the orbit 

spiralled out of control. Otherwise, we did not wish to construct a forward-thinking algorithm 

using integral data, because we believe that physics works exactly at the position of the 

electron. Therefore, one should only use the momentary kinetic data of the electron, i.e., 

energy, momentum, and the acting forces. But these considerations are goals of quantum 

electrodynamics (QED) that go beyond the aim of the present study [24, 25]. 

In our AFM, we did not deal with the 1s orbital of the QM. This spherical orbital describes 

electrons on paths that cross the nucleus or are located, at the least, near the nucleus, and have 

no angular momentum. The Stern-Gerlach experiment with neutral silver atoms is seen as a 

proof of the existence of this orbital. As a reason of our disregard, we consider the ratios of 

the orbital frequencies Fui and Fuj to the frequency Fij of the emitted wave during the change 

of the orbitals. Here, one finds that a relatively exact prediction of the frequency Fij can be 

reached by combining the orbital frequencies Fui and Fuj in a simple formula. The frequencies 

Fij were calculated by us using the differences in the energy levels.  Here, the number i is the 

principal quantum number of the orbital of a series that exhibits the deepest energy level, and 

j=i+1 the next higher energy level. The first six series of the H-atom are Lymann, Balmer, 

Paschen, Bracket, Pfund, and Humphreys. Table 3 shows the line of the series with the 

longest wavelength. The emitted frequencies, Fij,E , we calculated with the formula Fij,E = (Ej–

Ei)/h  using the energy levels of the seven deepest Bohr’s orbits. The seven pairs of orbital 

frequencies, Fui and Fuj, were also calculated using Bohr’s theory. Our formula of prediction 

is  

))1()1/((12/()( 22*  ijFFF ujuiij . (6.1) 

The relative error is EijEijij FFFerror ,,

* /)(   (or error% = error ∙100%, respectively). 



 

 

Table. 3: Line, wavelength observed, frequency calculated, frequency estimated, and error. 

Line j→i λ [nm] Fij,E est. *

ijF  error % 

Lymann 2→1 121.57 2.4674×10
15

 2.4674×10
15

 0.0024 

Balmer 3→2 656.3 4.5527×10
14

 4.5736×10
14

 0.46 

Paschen 4→3 1875 1.6157×10
14

 1.5798×10
14

 2,22 

Bracket 5→4 4051 7.3943×10
13

 7.2539×10
13

 1,90 

Pfund 6→5 7460 3.9894×10
13

 3.9426×10
13

 1.17 

Humphr. 7→6 12370 2.4443×10
13

 2.3821×10
13

 2.55 

 

The averaged geometric error of the series 2 to 6 is 1.42%. However, the transition of the 

Lyman series from the principal quantum number 2 to 1 has the very small error of 0.000024 

or 0.0024%, respectively. This deviation is smaller than the deviation of 0.05% between 

observation and calculation) [23] and gives our estimation formula some weight. Since the 

Lyman series is the series of the hydrogen atom with the shortest wavelength, we miss, 

considering the known lines, the transition from the principal quantum number 1 to 0. For the 

principal quantum number 0, no orbital frequency exists based on the chaotic orbits near the 

nucleus. Therefore, our formula of prediction is not usable in this case, and we consider the 

existence of the 1s orbital a question that still needs to be clarified. 

By the interference of the alternating field of the proton and the electron, waves arise on 

Bohr’s orbits matching the DeBroglie-waves of the moving electron. However, thus far, we 

treated DeBrogle-waves as artifacts in our model. We have two reasons. The first reason is 

that the addition of the DeBroglie-waves into our simulation has not produced any 

improvement. The second reason is that it is not clear to us whether DeBroglie-waves of free 

electrons really exist, or are only artifacts in the sphere of influence of the alternating field of 

the proton. We, again, consider this a question that still needs to be clarified. 

 

7. Conclusions 

 

The possibility given by the AFM to calculate orbits and orbitals of an electron should 

encourage us to seek a programmable algorithm for the emission or catching of a photon. 

Naturally, it would be helpful to have a model of the photon, but we don’t believe that, in the 

foreseeable future, such a model will be available. So, creativity will be required at this point. 

The imagination that electrons move themselves down from a higher orbit to an orbit with a 

lower level of energy suggests however the idea that the single photon must not have a 

constant frequency over its spatial extension. Only a properly-chosen average can represent 

the emitted frequency, and only for a great number of single photons created by stimulated 

emission in the correct phase, we will find a wave field with narrow width of the line. 

 

8. Summary 

 



 

 

The assumption of an absolute space together with the speed of 369.5 km/s of the sun relative 

to this absolute space leads to cycloidal or helical orbits of the orbiting electron. This makes 

the use of Legendre’s spherical harmonics in the QM a purely mathematical formalism for the 

description of the quantum conditions in the atom. However, we are looking for the physical 

bases of the quantum conditions. The good news is that the cycloid and the helix are curves 

composed from a circular and a translational motion. Therefore, decomposition is possible of 

the total energy into rotational and translational energy. Also, the decomposition of the 

momentum and angular momentum is well possible for both curves. So, it will be very likely 

that the mathematical results of the QM will not change. Only the physical foundation of the 

quantum conditions would change, a question which merely falls in the sphere of natural 

philosophy. 

 The AF-model assumes the existence of alternating fields for both the proton and the 

electron. The energy comes from the Higgs-field, as also the energy of the synchrotron 

radiation which is very weak due to the small speed of the electron [3]. By Puthoff’s 

relativistic effect, which we had adapted from the theory of gravitation, the electron changes 

its relativistic mass and, thus, its Compton frequency. By the interference of the alternating 

fields of the proton and the electron, beats are caused which are on Bohr’s circular orbits 

integer multiples of the orbital frequency ω0. However, this also means that, on Bohr’s 

circular orbits, in a first approximation, one can calculate the electrostatic force between 

electron and proton in the same way as without the existence of the alternating fields. 

However, in a second approximation, disturbances arise that stem from the fact that, on 

Bohr’s orbits as well, the electrostatic forces are constant only on average. These disturbances 

are the cause of orbitals instead of sharp orbits, i.e., in our simulations, the broadening of the 

circular orbits into ribbon-shaped orbitals. 

The AFM allows one to calculate Bohr’s circular orbits as ribbon-shaped orbitals. Otherwise, 

in its momentary state, the AFM allows one to also calculate stable orbitals on disallowed 

radii. A positive result is that the illegal orbitals have an elliptic, not a circular shape. Also, 

the magnetic field of the proton was not used in any way. It could be important to ensure a 

stable orientation of the coordinate system in a physical way. Only then, the term orbit would 

obtain some sense. 

Questions that still need to be clarified include: (1) De Broglie-waves, are they real or are they 

only artifacts of the interaction of the alternating fields of electron and proton? (2) Does the 0-

th orbital of the QM exist, and if it does, how should it become manifest in the AFM? (3) Is it 

possible to find a programmable algorithm that can simulate the emission or the catching of a 

photon, or, in other words, what brings the electron from a disallowed orbit to an allowed one 

by the emission of a photon? However, this question and the important question concerning 

the interaction of the Higgs-field with the proton and the electron concerns QED and goes 

beyond the aim of this study. 
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