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ABSTRACT: This paper tries to explain the chain of atomic, quantum and/or undulating phenomena that finalize in the creation of 
the conditions for the occurrence of a strictly local path that is electrically conductive, through the liquid dielectric that washes the 
part and the electrode-tool in the processes of electrical erosion. Based on classical concepts of atomic physics, that also leave room 
for novel interpretations, very useful for a satisfying phenomenological knowledge, certain assertions already advanced, but only 
partially, by great famous physicists are formulated more fully and with associated physical images in this paper. It is explained why 
ionized energetic photons are generated by the charge carriers, causality previously utilized as an admissible assertion. Moreover, 
the physical mode of movement of free electrons between two points is explained in the paper, which is totally different than the 
implied straight-line path and that makes possible the explaining of some particle-wave quantum manifestations, which have 
generated a lot of contradictory debates in the 20th century and their clarification has been delayed for further research. We also 
intend that the way of explaining, employed in this paper, of certain phenomena still regarded as enigmatic, based on unfinished 
statements already posed and confirmed in physics, but which have never been linked together to create a new explanation, to be 
regarded also as a fundamental challenge for the study, to be undertaken by others as well, as many as they might be, of the way in 
which the electron moves around the atom: not just by simply circling it.  
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1. INTRODUCTION 

It has been observed since the beginnings of electricity that the 
electrical discharges are following apparently random paths, of 
unpredictable, irregular and hard to understand shapes and not 
the logical and easy straight path of the shortest distance. 
Lightning and thunder, which are also discharges through 
dielectrics, offer large scale images of the random paths that 
create electrical discharges. In literature [4, p. 68], the famous 
Electrical Streamer Hypothesis has emerged and has been 
quoted, which explains in a rather satisfying manner this 
random character of the path that the electrical discharge 
follows between two separate points through a dielectric. 
However, this hypothesis follows its logical way of 
explanations starting from a high and convenient springboard, 
not from a fundamental initial level. The springboard and its 
functionality are taken as given, others bearing the 
responsibility to justify and approve it, the task undertaken by 
the electrical streamer hypothesis coming exclusively after the 
springboard stage. 

In electrical streamer theory, “in large populations of charge 

carriers, energetic photons are emitted in a rather large 

number” [4, p. 69] is regarded as an axiom, upon which 
everything becomes explainable. However, it is not explained 
why the large populations of charge carriers release photons, 
which would represent exactly the justification for the function 
of the springboard. Still, with uplifting modesty and scientific 
caution, it is admitted that “the multi-channel discharge mode 

with avalanche-electrical streamer evolution explains in 

sufficient detail every item of the physical mechanism of 

electrical erosion processing, but since it is not completely 

scientifically justified by Physicists, not even in the field of 

macro-discharges, it must be still accepted with reservations” 
[4, p. 71]. 

 

Figure 1. The lightning 

Since, in the future, every possible improvement will be 
applied based on the chances provided by knowledge, it is 
explicitly mentioned in the field literature that “the mastery of 

the process of electrical erosion of materials may be achieved 

only through a perfect knowledge of the phenomena that take 

place in different stages of electrical discharges...” [5, p. 25]. 

This task of explaining the phenomena of electrical charges 
generating energetic photons, as an initial stage and a 
permanent forerunner accompanying electrical discharges, is 
one of the initial goals and the one that has generated the 
others, through the entire paper, representing the 
aforementioned springboard. 

2. GENERAL CONSIDERATIONS 

In all the classic and conventional physics approaches in which 
the movement of the electron from a point A to a point B, 
consciously or unconsciously, has been mentioned, it has been 
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agreed for more than a century that in the absence of a local 
field, the free electron is moving in a straight line. On the other 
hand, it has been asserted for three quarters of a century that 
there is a particle-wave duality, still recognized as enigmatic, 
and there are actually extreme affirmations claiming that the 
same particle would be exclusively a wave in certain 
circumstances and exclusively a particle in other 
circumstances. This enigmatic aspect has actually been 
preferred and maintained for too long, considering the 
humanity's eagerness towards transcendental [1] and least 
understood aspects, considered superior due to the fact that 
they are difficult or impossible to represent. 

Even Bohr himself said this in a famous statement: “you 

should never express yourself more clearly than you are able to 

think” [9]. However, it was the famous Einstein who 
essentially claimed that it is desirable that everything would 
have a physical explanation, an image and a representation 
accompanied by beauty, perfection, harmony, stability and 
safety, instead of the preferred probabilities and doubts. He 
actually declared [9, p. 78]: “Quantum mechanics is very 

impressive. But an inner voice tells me that it is not yet the real 

thing. The theory yields a lot but it hardly brings us any closer 

to the secret of the Old One [i.e. God]. In any case I am 

convinced that He doesn't play dice...” (meaning he does not 
rely on simple probabilities). 

However, it has been experimentally demonstrated that “other 

particles besides electrons, protons, neutrons, helium atoms, 

etc. have highlighted their undulating behavior. Thus, this 

feature is a feature of all micro particles. To the question: is 

the particle reducible to the wave? The answer is a categorical 

NO.” [9, p. 76]. The particularly straightforward question has 
often been posed: “in this case, what is the physical 

significance of the associated wave?”. A rather accepted 
answer was, and still is, that given by Max Born, since 1962: 
“the associated wave represents the probability of the 

detection of the particle” [9, p. 79]. We consider this assertion 
valuable, it allows for a scientific calculation, although 
pertaining to the field of “dices”, but we do not consider it of 
physical significance, as the match score does not represent the 
players in flesh and bone, but the place and the way in which 
the players have acted in a certain circumstance. Thus, the 
matter of physical significance is equivalent with the players in 
the flesh, alive; not even the recording of the match with the 
image of the players does not represent their physical 
significance, but dynamic images of their physical 
representation. 

To reach our goal of establishing which is the physical 
significance of a wave associated with the electron, we advance 
an unconventional hypothesis and, based on it, we will build 
our own version of materializing the significance of the 
associated wave. 

Essentially, this hypothesis that we are launching now, is based 
on the presumption that electrons move exclusively on helix 

paths. We emphasize: the free electrons move in a spiral 
motion, even between the nearest neighboring positions. Even 

around the nuclei of atoms and ions, the electrons are also 

moving on helix paths, these helices closing in perfect 
continuity at the ends in the form of circles or ellipses and 
creating the stationary orbital. Certainly, the perfection of the 
equilibrium and of the stability of energy levels specific to 
atoms is not realized at any dimensional values of the helices, 
but only at those that quantifiably comply with the discreet 
levels, well established in Quantum Physics and represented by 

the step and the diameter of the spiral that the electron creates 
through its movement. 

Conventionally, since it has been known, it was considered that 
between points A and B, without the local presence of a 
magnetic or electric deviation field, the free electron moves 
linearly, as in figure 2. 

 

Figure 2. The electron moves linearly 

According to the hypothesis advanced in this present paper, if 
the electron must move freely between points A and B, it will 
move only in a single way: drawing a helix, never in a straight 
line, like in figure 3. 

 
Figure 3. The electron moves between A and B 

 

Figure 4. The trajectory of an electron. Case 1 

 

Figure 5. The trajectory of an electron. Case 2 

 

Figure 6. The trajectory of an electron. Case 3 

Even the electrons belonging to the atom or ion, are moving 
around the nucleus, not in a conventional way, describing 
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simple circles or smooth ellipses, as in figure 4, but in an 
unconventional way, as in figure 5, tracing closed helices that 
surround the nucleus in the shape of circles or ellipses, 
contoured by spiraled lines, as in figure 5. 

Although we consider that this new representation of any 
movement of the electron as unconventional, it has deep and 
old roots in other hypotheses and famous quotes of great 
physicists, who have ingeniously inferred that something like 
this is needed, but the scientific prudence and the rigorous 
exclusively mathematical approach has stopped them from 
indicating it as a possibility for physical representation. 
Meaning that the need of this new vision, the way in which the 
atom and the electron must be looked at, has been long and 
constantly perceived. 

Even since 1926, [9, p.78] Louis de Broglie held that “any 

micro particle may be associated with a wave”. He even 
envisioned a primary way of wave-particle association, 
represented, according to its original, in figure 6. According to 
this representation, which refers solely to the electron that 
revolves around a nucleus, not to the free electron, the particle 
is moving circularly around the nucleus, and the associated 
wave is following an undulating line, not the circumference of 
a circle. Although it is not perfect, this representation of 
Broglie is a useful and brilliant challenge, even more than the 
first image representation of the Thomson model was, of the 
atom as a raisin cake. Although he did not also offer a visual 
representation of the wave associated to a free electron that is 
moving in a straight-line, de Broglie has developed the 
rigorous calculation of the waves associated with any electron, 
including those that move linearly, the calculations being 
experimentally confirmed, and the associated waves being 
likened to infrared radiations, but not physically represented. 

De Broglie did not fully formulate in images the representation 
of the wave associated with the particle, but he did set the 
conditions for this when he declared: “the particle always acts 
as a corpuscle, but its movement is described as a wave”. [9, 
p.79] 

In more recent times, certain thinkers [7, p. 267] have looked in 
depth and with interest at many enigmatic aspects, including 
the manifestations of the wave-particle dualism and have 
declared: “the curve is like a screw, and in mathematics it bears 
the name of spiral curve. Those spiral curves which are tightly 
coiled correspond to some high impulses, and those which are 
very loosely coiled – to some low ones.” Or: “A tight spiraling 
points to a small wavelength and a high frequency, thus a high 
impulse and high energy; a loose spiraling means low 
frequency and low energy.” Summarizing that: “In his 
numerous talks with Bohr, he [Einstein] tried (but failed) to 
show that in the quantum description of things there are 
inherent contradictions and that there must be a more profound 
structure as the foundation for quantum physics, which would 
probably be more like the images that classical Physics has 
presented to us.”   

Such a structure, a little more profound than the conventional 
physical theories, wants to bring to the attention of specialists, 
the hypothesis of the exclusive helix movement of electrons. 
Hypothesis launched through this paper. 

The representation of the helix movement of the free electron 
enables the easy interpretation and the confirmation of the 
enigmatic “diffraction” on the nuclei of crystals, of the electron 
beams, because the electrons arrive at incidence coming from a 
helix, not a line, so that coming from the helix under different 
angles, they are circularly scattered when they reach a nucleus, 

creating so-called rings of diffraction, not because the electron 
would be a wave. 

The representation of the exclusively helix movement of 
electrons allows our unconventional synthetic affirmation that 
there are no two different realities or physical entities in the 
wave-particle dualism, but there is only one single physical 
reality: the particle never being a wave, but moving exclusively 
in a helix, its localization and its associated fields and those 
generated by its movement may be rigorously analyzed,  
wonderfully yet with the actual methods of wave physics. 

Through this hypothesis of exclusive helix movement of 
electrons, brought to attention through this present paper, we 
did not want to nullify the truths asserted by famous Physicists 
in time, but we offered a new representation, which we 
consider to be useful, that confirms once again the truth of their 
affirmations and calculations, even if it will help them be more 
easy to understand, more natural and unfortunately less 
enigmatic. Even Niels Bohr said [9]: “The opposite of a 

correct affirmation is an incorrect affirmation. But the opposite 

of a profound truth may as well be another profound truth.”  

3. STUDY. THE INCEDENCE OF THE 

ELECTRON WITH THE ATOM 

In the electric-erosion process, under the influence of the 
electric field between the tool-electrode and the workpiece, the 
first accelerated electrons are emitted in the mass of atoms of 
the dielectric liquid that separates the electrodes, electrons that 
have been generated by the intense electric field through auto-
electronic emission. More successive electric and mechanical 
phenomena follow, proper to the electric-erosion process. The 
electric ones are: discharge priming, the formation of the 
conductor channel, avalanche discharge, the interruption of the 
conductor channel. Of the mentioned electric phenomena, all 
posses a conventional explanation that has become classic, 
besides the phenomenon of the formation of the conductor 
channel, which still hides many unconventional and enigmatic 
aspects that render the random nature of electrical discharge 
through the dielectric in the form of a zigzag and not in a 
straight-line. We are trying to bring our contribution to the 
explanation of these unconventional phenomena in what 
follows. 

The first accelerated electron that comes closer to an atom of 
the dielectric liquid, as incident electron that has a direction 
right towards the center of the nucleus, from position 1 in 
figure 7, it moves in a helix towards position 2, with a wave 
associated to the electron but that does not radiate, with a 
compensation between the helix movement of the electron and 
the field components generated by this helix movement. The 
same electron, being a negatively charged particle, upon 
approaching the atom cloud and nucleus, reaching the point in 
position 2, starts to be braked by the negative charge of the 
electronic cloud through the Coulombic repulsion effect. In the 
process of braking, the electron loses part of its detained 
energy, decreasing its speed, so that the helix on which it is 
slowly advancing increases the diameter and the rate of the 
helix, creating a decreased linear net movement and a larger 
associated wavelength. 

During this change in the speed of the electron, which reaches 
position 3 from position 2, the helix on which it moves is 
modified, adapting to the new speed of the electron. During the 
modification of the diameter and rate of the movement helix of 
the electron, the compensation between the previous associated 
wave and the newly created one is not realized anymore, the 
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conditions from one helix to another being no longer identical. 
The field and energy difference is radiated as an infrared 
photon. As we know, the infrared photons are energetic and 
highly ionized photons. After the repulsion, slowing down and 
deviation of the electron which has headed towards the atom, 
the electron reaches a constant speed while moving away from 
the atom, on a helix trajectory with a constant diameter and 
rate, between position 3, 4 and 5, corresponding to a constant 
slower speed than when closer to the atom. Since the moving 
away of the electron from the atom on a straight helix at a 
constant rate is a movement with a constant speed and 
direction, the associated wave is again compensated and is not 
radiated around. 

The infrared photon, radiated during the braking stage, upon 
the nearing of the electron between positions 2 and 3, meeting 
other atoms of the dielectric liquid, ionizes them through 
pulling the valence electrons, ionization which, being repeated, 
creates the conditions for the realization of a conductor channel 
consisting of a chain of many ions created by the infrared 
photons that they met. The moving speed of the infrared 
photons radiated during the mentioned braking, being equal to 
the speed of light, thus greater than the speed of the electrons it 
had generated, the infrared photons are forerunners that move 
in every direction from the place of their production and ionize 
the surrounding atoms on different directions. The different 
and random directions on which several chain ionizations take 
place, which also coincide with the lines of the applied electric 
field, will be development directions of future discharges 
through dielectric and that amplify and develop in an avalanche 
through other conventional associated phenomena: the increase 
of the local temperature, the ion-atom and atom-atom clashes 
with electron pulling, the emission of secondary and tertiary 
electrons, etc. 

 

Figure 7. The elementary mechanism. First image 

However, the starting point of these chain phenomena was the 
first incident electron and the first infrared photon, without 
which the other mentioned phenomena would not have 
appeared. As mentioned in the field literature, in the energy 
balance the infrared photons' emission percentage is under 1%, 
since even in infrared generating tubes, used for X-rays, special 
tubes created for this purpose and with the best conditions for 
the production of infrared photons, at most 1% of the energy is 
transformed into X rays, the difference becomes heat. As the 
incident electron comes closer to an atom, the electronic cloud 
is deformed through electrostatic repulsion. Even the nucleus 
experiences an extremely reduced attraction from the incident 
electron coming closer, but after thousands of such repeated 
attractions with other incident electrons, the nucleus receives a 
vibration movement rendered by the positions 4, 5, 6, 7, 8, 9 in 
figure 8, vibration that increases in amplitude from one 

incidence to another, representing its increased temperature, 
temperature which is radiated through infrared photons emitted 
in the surrounding area. 

 

Figure 8. The elementary mechanism. Second image  

In figure 9, in four distinct phases, the appearance of the 
electric streamer can be observed as a way of electric 
discharge, first the infrared photons are propagated, as 
oscillations produced by the braked electrons, then the random 
chain ionizations, the ions that occur being represented by the 
red color of their electronic cloud, the neutral atoms being 
represented by a blue colored cloud. After the occurrence of 
the electric streamer, the discharge develops in an avalanche 
until the power is limited by the external circuits, the discharge 
being accompanied also by luminous radiations, according to 
figure 1, radiations produced by the high temperatures reached. 

 

Figure 9. The elementary mechanism. Image number three 

 

4. CONCLUSIONS 

In the realm of knowledge, as the ensemble of information 
available now, there are infinite resources of perfecting [10] in 
every field, but there is still a chance: the perfecting of 
knowledge. In the sense of perfecting knowledge, there is also 
room for supplementing the aspects that are prudently 
recognized as still enigmatic with new explanations that would 
advance their elucidation and would contribute to bringing 
them out of their state of mystery. 

The launch of the Hypothesis of exclusive helix movement of 
electrons, not only contributes to the explanation of the electric 
streamer hypothesis from the unconventional technology of 
electric-erosion [10, 11], but also challenges Physicists to 
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escape the conventional and approach the study of wave-
particle dualism, starting with the analysis of the way in which 
electrons move. 

From this new vision of the atom, based on the way in which 
electrons move, a series of phenomena that have been 
insufficiently explained in terms of physical representations 
may be explained, although their mathematical calculations 
have remarkably progressed and are extremely rigorous, but 
there is a need also for physical models so that they may be 
easily and well understood. A simple arrow on a paper does not 
always represent a complete and convincing picture of a series 
of phenomena belonging to a complicated or a simple process. 

The use of the new hypothesis will facilitate and explain the 
phenomena of photon absorption and emission from atom or 
ion, even if it will be well improved or even changed with 
another one that is closer to the reality of atomic and quantum 
phenomena, our challenging role never becoming useless [11]. 

The fear of being contradicted by atomic physicists is of a 
lesser degree than our hope that they will demonstrate quite 
rapidly that we have extended a modest helping hand in 
reasserting the conventional rigorous theories of the classics 
and in confirming the new future discoveries that they will 
make, as contemporary modern physicists, by supplementing 
the explanations with physical models and by adding to the 
physical models their calculations of a beauty that is sometimes 
cosmic. [10] 
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