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Abstract 
Several properties of subatomic particles have been deduced through experi-
mentation. Extending this picture further is the Schrodinger wave equation 
and a recent video of an electron compiled from pulses of light. This paper 
shows the remarkable success of a two ringed vortex structure in replicating, 
not only the appearance shown in that video, but many of the other properties 
of the electron as well. For example, it possesses half spin properties and pro-
duces waveforms that provide a mechanism by which it may recreate the dou-
ble slit experiment. The study finds extraordinary and extensive correlations 
between two ringed vortex behaviours and those of an electron and proves that 
they are the same at above the 7 sigma level. The model uses axiomatic math-
ematics to provide classical physics explanations for many quantum effects as 
well as a potential mechanism for the production of electromagnetism, and 
consequently represents a significant step forward in the field of physics. 
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1. Introduction 

Since 1867 vortices have been proposed as potential models for atomic and suba-
tomic structures. Lord Kelvin famously suggested that atoms might be knotted 
ring vortices whose distinct configurations represent the different chemical ele-
ments of the periodic table [1]. Since then single vortex models have been sug-
gested as representations of electrons [2] [3]. 
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Ring vortices only need a fragmented, moving and friction free background of 
virtual particles or simply broken areas of space time to exist and to persist indef-
initely. Einstein commented to Lorentz in 1919 that space itself must have addi-
tional properties of some kind, “It would have been more correct if I had limited 
myself, in my earlier publications, to emphasizing only the non-existence of an 
aether velocity, instead of arguing the total non-existence of the aether, for I can 
see that with the word aether we say nothing else than that space has to be viewed 
as a carrier of physical qualities.” [4] In this context, it should be borne in mind 
that should the wake of a particle be turbulent, as it is with ring vortices, a collec-
tive velocity of aether, an aether drift, might not be able to establish itself due to 
that rotational dissipation of any overall movement of the aether in which it is 
present. According to Robert Laughlin, the current experimentally derived under-
standing is that space is far from a void, and is filled with “stuff” that exhibits 
properties more akin to a medium [5]. 

Vortices can exhibit an unexpectedly wide range of properties: thin vortices can 
slice through each other and repair themselves afterwards; some can, upon inter-
section, merge briefly before splitting again having exchanged energy in a manner 
reminiscent of Feynman diagrams; a head on collision can result in the disinte-
gration of the larger vortices into smaller temporary vortices, whilst some vortices, 
colliding at an angle, have shown simple deflections. Naturally, the velocity, the 
medium and the diameter of the vortex rings all influence the outcome of such 
interactions. 

The physical structure proposed here for an electron is of two leapfrogging ring 
vortices, as illustrated in Figure 1, called in this paper a colinked vortice or CLV. 

 

 
Figure 1. A section of the continuous leapfrogging motion exhibited by ring vortices. 

 
This structure appears to be unique in that it has an extraordinary number of 

favourable characteristics, which will be described below. Aside from those, it is 
the only form which approximately aligns with the Schrödinger wave equation in 
terms of its properties [6]. This fact alone necessitates an investigation, as it indi-
cates a possible explanation of quantum behaviour in the simpler terms of classical 
physics. 

Helmholtz showed that CLVs self-sustain in a frictionless medium [7]. CLVs 
are the only structures that can absorb energy from their surroundings to gain the 
ceaseless energy necessary to continuously emit waves. At first sight, they sit out-
side the laws of entropy, but as they are not in the super atomic realm, the realm 
where friction exists and where the 4th law of thermodynamics was designed to be 
applied, it is, perhaps, not a significant case of entropy reversal in that it cannot 
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be extended to imply a general breakdown of the law. 

2. Method 

In this study, a combination of logic, comparative analysis and axiomatic proof 
are employed to investigate the properties of CLVs and electrons. Logical argu-
ments are used to establish that the fundamental characteristics of the electron 
can be exhibited by a CLV, a comparative approach highlights the rarity of the 
similitude of the two entities and axiomatic proofs offer exclusion proofs indicat-
ing that a CLV is the only viable option. These methods provide a robust frame-
work for proving their equivalence as will be seen in due course. 

3. Results 

Proof 1 
In Figure 2, we can see the standing wave momentum pattern of an electron 

wave packet (EWP) imaged by Mauritsson et al. [8]. 
 

 
Figure 2. Shows the momentum distribution of an electron wave packet [8]. 

 
This is a still from a video which shows that these waveform shapes do not ex-

pand or contract radially. This indicates that they are standing waves. Standing 
waves are formed from the addition of an outgoing wave with a return wave of the 
same periodicity which add and subtract in such a manner as to give the impres-
sion of a wave with no movement. 

In the production of this phenomenon, energy must be used to create the waves. 
The CLV is unique in having the ability to absorb energy from its environment 
and focus it into waves: any other kind of solid would require a supply of energy 
to endlessly cause movement to create the waveform effects. With limited dimen-
sions the sole production method which is consistent with the law of the conser-
vation energy is via the CLVs; any other shape either a ball, string or a sheet form 
would require some endless supply of energy for the movement and, as none is 
available, the colinked pair is proven to be the correct particle through the logic 
of exclusion. 

In mathematical terms this can be expressed many ways such as the set-theo-
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retic formulation: 
If we have a finite set of S possibilities, and we show that all but one element in 

x S∈  are invalid, then the last remaining element must be valid: 

{ }1 2, , , nS x x x=  , ( )iP x  is false for 1, , 1i n= − ( )nP x⇒  must be true. 

Proof 2 
Axiom 1. In this space time model as above all types of force must stem from 

one phenomenon only: that which changes momentum: 

d dF p t=  

That is to say all forces stem from the effects of collision and the effects stem-
ming from that such as the Bernoulli effect and the force of pressure. All forces 
must be condensed down to these fundamentals for arguments to remain rational 
and understood in physical terms. Every effect must have a rational cause or the 
argument becomes irrational. 

Axiom 2. All matter must be made from volumes of dimension as there is no 
other unit of building material available, and indeed it is employed as the building 
block in many fundamental theories as will be known to readers. 

For all particles aside from vortices a hard shell or body is required. This hard-
ness denotes some kind of cohesive force. As there is no available cohesive force 
that would logically affect small areas of space (we are stuck with the logical forces 
outlined above) and not others, a ring vortice is the only valid form for particles 
as it needs no shell, or inexplicable binding force. 

This also aligns with the observation that no cohesive properties of dimension 
have been observed or perhaps even suggested. 

Confirmation of Proof 2 comes from Bose Einstein condensates where vortices 
are the only object-like forms which persist. 

Proof/Strong indication 3 
If Proof 1 and 2 are ignored, some kind of engine has to exist made out of 3 

dimensional space for the waveform motion to be produced in some sort of solid 
particle. In other words there has to be some variety of cause for the waveform 
effect. Such devices on a sub-atomic scale are unlikely due to the unimaginable 
material and method of their construction. No energy producing devices have 
been suggested presumably on this basis. 

Proof 4 
Axiom 1: There is no energy signature at the centre of Figure 1 so the particle 

part of an electron must be ring shaped. 
Axiom 2: A ring shape must pulse to produce self-similar waveforms shown in 

Figure 2. 
By exclusion the electron must be a CLV as it is the only shape which fulfils 

axiom 1 and axiom 2 above. 
It could not be clearer, within the confines of normal space time, that an elec-

tron must be a CLV. It then follows that a CLV must be able to replicate the be-
haviour of an electron in various contexts, such as the electron slit experiment. 
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Consequently, the proof can be checked and verified through checking whether 
these behaviours are plausible. 

4. Predictions 

Numerous predictions will now be made. Although individually unproven, these 
ideas contribute collectively to a compelling argument, much as rough data can 
support a strong Bayesian conclusion, or as multiple uncertain points can define 
a clear statistical trend. In short, the vast majority of randomly chosen objects 
would not plausibly predict an electric field pattern, let alone reproduce multiple 
known electron behaviours. That the CLV does this is highly unusual and strongly 
indicative of the correctness of the underlying model, despite the rough and ap-
proximate nature of the predictions. 

The Magnetic Monopole characteristic is a little like a fingerprint for the iden-
tification of an electron and we have a fairly good match of those fingerprints here 
as shown below in Figure 3 and Figure 4, whilst looking at these it should be  

 

 
Figure 3. The classical pattern of the magnetic field. 

 

 

Figure 4. The flows around the colinked vortex at a single instant in a normal fluid. Image 
by Makoto Tsubota, OMU [9]. 
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borne in mind that the lines in magnetic field patterns are artificially created with 
iron filings: the lines illustrate the direction and, collectively, express the density 
of the field, rather than actual lines. 

In the above Figure 3 represents the magnetic field diagram around an electron 
and Figure 3 represents the flow of a normal fluid around a CLV at a single in-
stant. It can be imagined that Figure 4 averages out to Figure 3 over a period of 
time as the lobes of flow in Figure 4 are swept around in a circular motion. 

Also due to the directionality of the flow the CLVs correctly predict the polar 
nature of the field around an electron. 

The CLVs also predict magnetic attraction and repulsion; CLVs repel with op-
posite spin signs confusingly producing alike poles being placed together and vice 
versa [10] [11]. In that assertion CLVs have to be approximated to single vortices 
due to a shortage of references on this issue. 

Half-spin is a property very rarely observed outside the quantum arena. Here it 
is predicted that one ring at a time is rotated through the rotational force of the 
surrounding medium, the inner ring being sheltered by the outer ring. Conse-
quently if one ring is rotated 180˚ before the other reaches the outside of the body 
and receives a similar rotation. There has been 360˚ of rotation which has resulted 
in a half spin of the entire body. 

The spin is also quantized; the stability of CLV is only coherent when both rings 
have been turned 180 degrees. Turning just one of the rings to any degree would 
destabilize the system. 

The Schrödinger equation The linear nature of the Schrödinger equation ex-
plains electron behaviour in atomic, molecular, and solid-state contexts [12]. Yet, 
theoretical advancements and innovative experiments have revealed situations in 
which nonlinear dynamics appear. Ideas that include self-interaction or back-
ground-field connections add nonlinear elements and address quantum measure-
ment issues [13]. 

The nonlinear Schrödinger equation (NLSE), widely used in modelling Bose-
Einstein condensates, supports vortex dynamics that mirror classical leapfrogging 
while incorporating quantized circulation [6]. The nonlinear term governs vortex 
interactions and enables stable leapfrogging cycles—phenomena not present in 
the linear case in that particular medium, but an Einstein Bose condensate is not 
representational of a fractured model of space. Indeed linear characteristics appear 
in low-mass gas-like environments. As g reduces, linearity increases in leapfrogging 
ring vortice pair behaviour [14] [15]. This implies that the same Schrodinger equa-
tion variations can describe both the electron and a CLV which is of benefit to this 
model. 

This is an ongoing area of research where it is clear that the mathematical de-
scription of both the electron and CLV's are developing. Whilst the exact situation 
is not clear it can be said that the real and model behaviour could be equivalent 
especially given the low mass gas like qualities of the medium in which the CLV's 
are moving. 

https://doi.org/10.4236/jhepgc.2025.114077


P. Newberry 
 

 

DOI: 10.4236/jhepgc.2025.114077 1245 Journal of High Energy Physics, Gravitation and Cosmology 
 

Entanglement is a well-documented quantum phenomenon. It is also observed 
in Bose-Einstein condensates, where particles assume identical quantum states 
due to wavefunction overlap [16]. A similar mechanism applies to CLVS, which, 
by their very nature, are dynamically coupled systems with overlapping wavefunc-
tions [17]. 

The electron slit experiment is theoretically replicated by the CLVs. They throw 
out pressure waves in advance of themselves as the vector of movement of the 
rings in the forward direction exceeds the overall speed of the whole CLV. As can 
be seen in Figure 5, if the body of the electron goes through the top slit, the wave-
form, with which it interferes, has a much greater distance to travel and therefore 
the interference only works if the waveform is emitted with extra velocity. 

 

 
Figure 5. The path of an electron and its interference waveform in a double slit experiment. 

 
This of course is an impossible phenomena for the vast majority of randomly 

chosen shapes. The electron could, also, theoretically carry a wave packet which 
is inexplicably distended in space, but as some electron slit experiments have been 
performed with a 0.25nm slit separation the “wave packet” would have to be, per-
haps, inexplicably distended for the interference to take place [18]. 

The Mauritsson Image, Figure 2, of an electron might be explained by a CLV. 
The explanation proposed here is that the bow wave adds to the outgoing wave 
and an incoming wave, or waves from other electrons with which it is entangled, 
produce the phenomena of the standing waves displayed as rings as shown in the 
video. 

In Figure 7, a tracing of an actual bow wave is shown [19]. 
The data for the widths in Figure 6 is taken from Mauritsson et al. [8] and con-

sequently has a small margin of error due to the diffuse nature of the original im-
ages. Figure 7 is adapted from a paper by Bedarev et al. [19] which also demon-
strates how bow shocks become more curved at lower speeds and shows the effects 
of dual cylinders on the shape of shock waves which when close together approx-
imate to that of a single cylinder as shown. 
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Figure 6. The interference of outgoing, incoming and bow wave. The diameter data is taken 
from Mauritsson et al’s image of the electron. This diameter data is combined with an 
added separation spacing between the ring to create. 

 

 

Figure 7. The sweeping shock wave edges (approximated) and the bow wave of the entire 
body are shown. 

 
No exact replication of a shock wave was sought here, presumably with the ma-

nipulation of various parameters an extremely or exact approximation of the 
shape of the Mauritsson wave might be created, but as this would require arbitrar-
ily manipulation it was not seen as something that would valuably add to a proof 
at this stage. It is only necessary to note that the proposed model could be com-
mensurate with the video created by Mauritsson et al. [8]. 

Photon Emission by electrons is observed when electrons experience accelera-
tion. That a photon might be a ring vortice of some type has been suggested else-
where [20] [21]. 
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The mechanism by which any other body may give birth to another particle, 
within logic and reason, may appear to be confounding, but this phenomenon 
arises naturally with vortices. Though there are no real world examples of vortices 
shedding self-similar vortices under acceleration, probably due to the difficulty of 
the experiment, vortex production from an accelerating curved surface in normal 
fluids has been shown [22] and the production of smaller vortex pairs, has been 
shown to be produced within the tails of large vortices [23]. 

The above reasoning indicates a distinct prediction here for the CLV: if photons 
are produced by this model, then logically the photons are vortices in either single 
or double form. Here, due to the nature of a photon having a frequency, a double 
vortice appears to be the necessary choice. 

Looking at this idea briefly a few plausible and shared characteristics can be 
noted. If CLVs can temporarily link with each other to form two pairs, this aligns 
with photon absorption by electrons around atoms, also explaining how they 
might share energy with an electron. It is known that single ring vortices can tem-
porarily link, it is also known that systems of more than two vortices can be 
formed, so conceptually the mechanism for photon behaviour around an electron 
is known. And at this stage it is simply necessary to check this aspect, that there is 
a rational mechanism so that, as a prediction, it remains logical. 

One of the other properties of thin CLVs is that if they can approximate to sin-
gle vortices when the two rings are thin, closely spaced and their leapfrogging is 
fast relative to their translational speeds, there are indications of a fixed relation-
ship with their speed through the medium and the two properties of their radiuses 
and their circulation strengths [21]. The speed is independent of its frequency 
[24]. This mirrors photon behaviour. Slow photons do not and cannot exist in free 
space, an unusual characteristic that is not shared by any other form, but is a char-
acteristic of a thin ring vortex [24]. 

( )( )4 ln 8 0.25U R R a= Γ π −  

where: 
• U is the self-induced velocity, its natural velocity through a medium. 
• Γ is the circulation. 
• R is the radius of the ring. 
• a is the radius of the core. 

Thin vortices have the ability to cut through each other and mend themselves 
and thin vortices tend to deform around objects rather than collide, again this 
echoes the behaviour of photons at normal energies. They also often avoid mass 
transference, giving the impression of masslessness. 

Electromagnetic Forces. A further implication arising from the model, in the 
context of the electron slit model, is that the deflection of the electron is caused by 
the deflection of the particle by its collision with the waveform which that has 
travelled via the other slit. Ergo the waveform has to be identified as a force carrier, 
therefore, given that it appears to be the only emission from the electron, it is 
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conjectured to be the sole carrier of electromagnetic force. Why then does this 
only act on other electrons? The answer is likely to be to do with the scale of the 
electron relative to the wave size, just as small lapping waves cannot move a cargo 
container, they can impart motion to objects of a similar wavelength. Into this has 
to be added gyroscopic inertia allowing other vortices or combinations thereof to 
remain unaffected. Hence, the idea of electric current arises from two observa-
tions: the CLVs constantly move and will naturally disperse into an area with a 
low density of other CLVs under the same principles as gas diffusion. Furthermore 
when a group of electrons move in the same direction, due to the directionality of 
their cumulative wavefronts, a net wavefront force in the direction of their travel 
is produced, this maybe weak but strong enough to change the direction of travel 
of other electrons, and, in addition, due to their average alignment in travelling in 
a direction their magnetic fields would line up and could add together to produce 
an overall electromagnetic field with the correct alignment. 

Dirac’s Zitterbewegung seems to be very close to the energy system exhibited 
by the CLV's rotational energy. The oscillatory exchange between positive and 
negative energy components in the Dirac wavefunction echoes the kinetic and po-
tential energy of the two vortices interacting; both phenomena can be described 
by Hamiltonian systems with periodic solutions in that the Dirac equation yields 
oscillatory solutions for free particles and in the same can be stated for CLV’S. 

As Dr Inés Urdaneta notes in discussing zitterbewegung: “It’s all about the fluid 
dynamics and circulation”. This observation hints at the possibility that quantum 
phenomena such as zitterbewegung might be understood through fluid-dynam-
ical analogies, a perspective aligned with some hydrodynamic interpretations of 
quantum mechanics and this paper [25]. 

The Size of an Electron determined by high energy electron scattering experi-
ments may be wrong according to this model. One aspect to bear in mind here is 
that the electron possesses a form of gyroscopic inertia: a coherent internal motion 
or angular momentum that resists the twisting of the whole body of the electron 
during an interaction, in other words a deflection may not necessarily take place 
even when an “impact”, or more correctly the interaction of quasi gaseous bodies, 
has taken place. The nature of vortices and the substance of their composition 
allows localized deformations and partial overlap during close encounters to be 
permitted and may cause minimal effective force on the body allowing the elec-
tron to retain its overall trajectory. 

5. Discussion 

Solely looking at the 4 proofs above, it appears to be relatively certain that CLVs 
are the only candidate for the representation of an electron within the realms of a 
standard space time framework. 

Further to this the CLV model was put to the test to see if, corresponding to the 
electron, the CLV has the potential to predict the bizarre and at times inexplicable 
behaviours of an electron. The predictions were briefly viewed to check that they 
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were within the realm of the possible, retaining a reasoned cause and effect logic, 
to move from incomprehensible to the world of intuitively correct physical laws. 

 
Table 1. Summarises the ability of CLVs to closely reproduce electron behaviour. 

Phenomena replicated Likely/Definite Possible Not Possible 

Magnetic field pattern x   

Magnetic Attraction/Repulsion x   

Half Spin x   

Spin quantization x   

Schrodinger WE  x  

Entanglement x   

Electron slit x   

Mauritsson et al.  x  

Photon Emission  x  

Constant photon speed x   

Electron-Photon linking x   

Electromagnetism  x  

 
No prediction for CLV behaviour was found to be beyond the realms of reason. 

Even if a very rough guess of a 1 in 10 to 1 in 100 chance is given for a random 
object to exhibit any of the characteristics, it seems the chance of a CLV exhibiting 
all facets randomly is between 1012 and 10120 to one, which produces a high confi-
dence interval that an electron is indeed a CLV. 

Table 1 is quite useful for testing other shapes or ideas. For example, if any 
simple geometric shape is posited as the shape of an electron, the 12 tests to pro-
vide a clear answer to that suggestion. 

2E mc VvDk= = , 

where V = volume, v = average speed, D = density and k = a constant where there 
is no relative motion between the body and the viewer. 

6. Conclusions 

A robust set of proofs that electrons are CLVs has been presented. Interestingly, 
the model can be investigated further using virtual computer modelling; that is to 
say, a test CLV could be constructed, which could then be put in various situations 
to see if the predictions are mathematically accurate. A wide degree of accurately 
predicted behaviours would allow for the behaviour of electrons to be studied in 
a virtual context. 

It is also interesting to see how the equivalence of mass and energy can be ex-
plained with this model without abstraction, in a clear, mechanistic and natural 
manner, in other words, as a concept sitting clearly within the bounds of simple 
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Newtonian thinking. 
It is the view of the author that further investigations should be made. As eve-

rything has a frequency, it is logical to formulate the idea that everything is mov-
ing; therefore, as everything is moving and sustained in its motion, it is necessary 
within 3 + 1 space for them to be vortices. So, within this framework, the author 
recommends modelling electrons to see if they behave correctly within the mag-
netic wells of a much larger proton vortex structure. Inter-baryonic forces might 
be explained by forces arising from the Bernoulli principle, and, as observed in 
Bose-Einstein condensates, vortex rings may be attracted or repelled by energy 
gradients, which potentially offers a route to formulating a mechanism for gravity. 
No great leap of the imagination into the unknown is needed to formulate inter-
esting extensions based upon this foundation.  

It is an astounding feature of the CLV shown in this paper that it has been able 
to unlock the mysterious qualities of the electron. The qualities of half spin and 
magnetism have appeared to be agonisingly abstract. This model replaces the ap-
parently inexplicable realm with a rational realm, a realm where forces are ex-
plained and phenomena are easily understood. 
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