
  

 

Abstract—We do not dispute the fact that like charges repel 

and opposite charges attract. However, we want to probe, 

theoretically, the conditions under which such attraction or 

repulsion takes place and to what extent does photon aid the 

process.  Here, in this paper, we provide a work through from 

the interactions between the electron and protons leading to 

orbits of electrons. Our assumption is that, since photon is a 

packet of energy, we have assumed that each packet of 

quantized energy is converted to a ring, which we assume to be 

the unit packet of a phonon. In essence, we assume a phonon to 

be a spring made from the combination of growing rings 

converted from photon’s packet of energy. Subsequent 

conversion from photon to phonon results in a compressed 

spring ready to be relaxed. Hence, we provide a new concept 

about the well known photon-phonon interaction and such that 

the interaction is conservative. At the same time, this paper 

explains same charge attraction and opposite charge repulsion. 

 

Index Terms—Electron, nucleus, protons, photon, phonon, 

charge, orbit. 

 

I. INTRODUCTION 

Theories and researches about the formation of atoms are 

many and varied. This work provides a rather new concept 

about the formation of atoms. This paper re-considers the 

works of Rutherford that the electron orbiting the nucleus 

would spiral inwards, to the modifications by Bohr 

preventing it from collapsing into the nucleus, as both 

correlating. According to the work of [1], we know the 

electron carries angular momentum. Also the repulsion of 

oppositely charged macro ions, as reported in [2], shows that 

opposite charged bodies might also repel themselves. Some 

forms of twisted photons were also reported by [3] which are  

some structures of photons. These are the basic points that 

show up in this work. 

 

II. METHODOLOGY 

A. Charged Energetic Particles 

Photon is the mediating particle between charged bodies 

[4]-[9]. In this paper, we have modeled a form of conversion 

from photon to phonon [6]. Since photon is a packet of 

energy, we have assumed that each packet of quantized 

energy is converted to a ring, which we assume to be the unit  

packet of a phonon. In essence, we assume a phonon to be a 

spring made from the growing of rings as they are converted 

from photon’s packets of energy. Subsequently, the 
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continuous conversion from photon to phonon results in a 

compressed spring ready to be relaxed. More importantly, we 

know that at any instance of time and at any point in space, an 

energetic particle is always a center of attraction for less 

energetic particles. Focusing on an atom, we have that the 

energetic particle is the nucleus and the attracted are its 

electrons. Like other works, we shall consider the simplest 

case which is the hydrogen atom. To start with, we shall 

define a unit distance called x-unit which is the quantized 

distance expected to be covered by the attracted particle. 
 

 
Fig. 1. The making of an atom. 

 

In the Fig. 1 above, the x-unit is the step of motion of the 

attracted electron towards the nucleus. We have modeled the 

photon-phonon interaction such that at each step of x-unit, 

there is creation of a unit ring of energy, phonon.  The x-unit 

can be given as:   
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where 
†a and 

†b  are the operators for checking the charge 

and spin of two particles respectively. For application, we 

shall make use of something like ice


. cE
 
is the energy of 

the nucleus, and eE is the energy of each of the electron 

being attracted. Should we have a none nucleus-electron 

For the above equation (1b), we can have this chart. 

B. Phonon Creation and Actions 

Once each packet of energy in the photon gets converted to 

a ring, the rings start 1) combining to each other or grow and 

2) as the spring is formed, each ring spin flips the attracted 
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interaction, we provide in Table I below some constants to 

depict the strength of the interactions based on the charge 

type and spin orientations. 
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electron. 

For the simplest of cases, we can express the creation of 

phonon by photon is given as: 

 

phnpht
 

 

We have defined  

2pht x gx                                 (2a) 

and  

 phn gsin x qx                               (2b) 

where 
 eg ,  is the instantaneous energy of the photon, 

 is the slight delay between the conversion from one form 

to another and q is a resistance due to the type of spring 

considered. Fig. 2 is the photon peg which pulls the particles 

together irrespective of their charge. Fig. 3 (a) and Fig. 3 (b) 

are the two spring types considered which are for same 

charge attraction and opposite charge attraction respectively.  
 

TABLE I: SUGGESTED MAGNITUDES OF INTERACTIONS 

Symbol Value †a  
†b  
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Fig. 2. A photon peg. 

 

 
Fig. 3. Phonon Springs due to repulsion and attraction respectively. 

But phnpht 


, where 

 is the constant of 

proportionality and also the spin orientation of the rings while 

being created and is given as: 
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therefore we have a quadratic equation: 
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But we cannot solve this with the conventional means. So 

we differentiate both sides of the equation twice to give: 

 

   
1

2

1 2
x sin

q g q


  
   

     





  
       (4), 

 

This is the equation which shows the relationship between 

the production of phonon from photon per x-unit. 

C. Spin Flips and Orbit of Electron 

As earlier mentioned, the growth of the phonons 

automatically spin flips the electron. As this is done, it also 

provides an extra angular momentum by which the electron is 

proportional driven forwards alongside spin flips [6].  

Firstly, we have mxl  , where m is the number of 

x-units form the first sight of electron up to where the nucleus 

is located at the very first instance, the beginning of attraction. 

However, knowing that there is an attraction means the 

consumption of x-unit is nonlinear. Instead, we have:

xechl


cos  [7]. This now explains the shortening of l
per x-unit. Also, the angular displacement of the electron per 

x-unit is given as: 22
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,where 0ij for 

opposite charge and 1ij
for same charge. 

Noting that the conservatory oscillation between the 

photon and phonon creates the spin flip and orbit, we have: 
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where 
†  is the constant of proportionality which we have 

chosen to be the in and out flow of external photons. That is 
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the number of photons coming in or going out. This is 

because they are the ones that make the electron’s 

instantaneous positions in its orbit uncertain and probabilistic. 


 
is the net sum of other external forces acting on the 

attracted electron. 

However, we need a term that contains the two coupled 

parameters:  and x. So we want 
2

2

d

ld
in place of

2

2

dx
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Equation (5) above first becomes: 
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Though good, the above equation is not good enough to be 
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III. RESULTS 

Now, we have (6) become: 

 

   
 

2
†

2 2 1 2

4
0

1 ij ij

d l dl
l

d dx cothx
  

 
     
  

    
 

  (8), 

 

If we define 

   
2 2 1

4

1 ij ijx cothx
  

 
  

  
 , we have 

 
2

2 2 2

0 1 22
0

d l dl
l

d d
     

 
                     (9) 

where 

 

† †
2

o i
m m

  
 

   
 , 2

1 i
m m

  
 


 

, 

2

2 i
m m

  
 


 

 

 

the solution of which is: 
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By expanding the second term by Binomial series, we 

have: 
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The equation above describes the path, orbit, of the 

electron about the nucleus. Except for 
†  which is the only 

probable parameter, the path of the electron would have been 

predictable. 
 

 
Fig. 4. An example of the electron orbit.  

 

The orbit restarts along the x-axis or anywhere on x-y 

plane. 

 

IV. CONCLUSION 

We have the conviction that the conversion of photon to 
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phonon and vice versa produces the orbit for the electron 

around the nucleus. This being possible mostly because both 

are of opposite charge. For same charged particle, a clear cut 

orbit might be very difficult to create due to the type of 

phonon spring made, see Fig. 3. The probability in the 

position of electron on its orbits is due to the probabilistic in- 

and-outwards flow of photon or phonon during the 

interaction. 

We have shown how the ordinary photon-phonon 

interaction produces different types of phonon springs. With 

the same model, of ours, we also state the relationship 

between this interaction and the orbit of electron about the 

nucleus, all with a single model. Our model details the 

dynamics of the atom.  

The spiral shape of the electron’s orbit reveals the 

Rutherford’s [8] thought of an electron spiralling into the 

nucleus. Had it not been for the creation of phonon springs, 

the electron would have spiralled inwards to the nucleus. So 

also, our model reveals the possible reason why the galaxies 

are in spiral shapes and could also, possibly, reveal the reason 

for the angular assembly of water molecules.  
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