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Abstract

Examines the possibility of a purely electromagn&irmation of the physical world,
and in particular electron.

For this purpose presents a number of paralleisdmet elementary particles and
radar signals and radar target.



I ntroduction

After several attempts | decided to write a sharqy.

| was not easy to decide the structure. At timig®ught I'd present the mathematical
treatment, wherever | can. Then | was convincedhi better to remove all formula
and number.

If required, this short paper can be consideredritnesion of a radar engineer in the
world of physics and elementary particles.

It was not easy decision for me even the title.

What we speak, in fact? You might say: "the striectaf the electron.”

But over the years | happened to write notes, afldcit gradually with summary
sentences that would also be worthy of synthesizititie.

One of them was: "everything is light." If he ughts phrase as the title, | think that
highlights one of the angles of view from whichstpaper can be seen.

In fact, | got the idea that the world we know aetssof a single thing. | will not
expand much more than this concept, as has beeaulifect of philosophical
musings from ancient times and then was takeniov@any ways even in modern
times. However | am an engineer and therefore d h@say something more than a
feeling, something more precise.

| actually did not start with this idea, nor intstene that much more, because a
debate in these terms would be more a matter édggphy. We have arrived by
reasoning on the hypothesis of a purely electromigonstitution of matter,
particularly of elementary particles and more gatarly the electron.

Who thinks about things that resemble the varidusebries of Everything”
circulating on the Internet, in physics inevitaldyconsidered a heretic.
Accordingly, it is used sometimes by them, relysome alternative physical theory
and cite with some contempt, as defensive, t@éficial Sciencé This, in my
opinion it is not possible for the simple reasoroagimany that we have nothing
more intelligent to replace. In reality, serve néaories expressed in a manner
consistent with the mathematical physics.

Potentially, the physical equivalent of a theorewérything is the demonstration that
the electron is made of pure electromagnetic field.

The remaining, elementary particles and the restetubject, following close
behind.

What can we say more?



Theidea of awhole Everything

| wrote "Everything" with a capital letter becalsmnetimes it is written that way.
The capital gives a sense of importance, the seis@hilosophical theory on the
final constitution of the world, of the things, .ofin fact, everything.

It is not my intention to talk about this.

| mention these ideas because they have gone thsmignce, religion and more
generally human thought through the millennia. ihisvitable to want to think that
here | want to make a connection with an electramatig theory of the electron, or of
all matter.

| repeat that it is not my intention to deal wilinst

Although there is no doubt that an electromagrtegory of electron a philosophical
impact has it.

Leaving aside the religions, but to remind the magentific and philosophical
attempts to bring the world to a single "entity".

| will mention only two, Einstein and the ancientlian writings of the Upanishads.
Probably who some more approached in a purely sfttaray to these unitary
concepts is Albert Einstein, with his unified figlteory.

Brutally simplifying we can say that there was indtein, ultimately, the desire to
describe all of reality through a single totaldiel

f, compared to the pure gravitational field pafhe only indication that can be
drawn from experience is a vague intuition thattibtal field is required to contain
something similar to Maxwell's electromagneticdi&]A. Einstein).

In ancient times the idea of a single substans&asgly supported in the Vedas, we
can consider the books of wisdom of India. In thpakishads, which form part of the
Vedas, the idea of a single substance is repeatedlad times.

Say for example, the Upanishads (Chandogya Up.®:15

"Whatever this subtle essence, the whole universede of it, it is the true reality, it
Is the Atman. It is you, Svetaketu”.

That said, let's deal with the narrower issue efdbnstitution of the electron.



The electron

David Bohm explains well in his book [1] such asgtum mechanics makes us do
the math, but did not say to much about what teetedn. | quote his piece:

“All that is clear about the quantum theory is thiatcontains an algorithm for
computing the probabilities of experimental regults). Or to put it in more

philosophical terms, it may be said that quantueoii is primarily directed towards
epistemologywhich is the study that focuses on the questioha we obtain our

knowledge (and possibly on what we can do with lit)follows from this that

guantum mechanics can say little or nothing abeatity itself. In philosophical

terminology, it does not give what can be calledbatologyfor a quantum system.
Ontology is concerned primarily with that whishand only secondarily with how we
obtain our knowledge about this (....)"

In summary, even quantum mechanics tells us bttlieothing about what the
electron.

However, the electrons are there, they know thpentees, even if you can not
describe the structure. Are balls? Points are tachki size? The question then was
further complicated by their dual behavior, paetiahd wave. They corpuscles? Are
waves?

A reasonable hypothesis that could be done cheeptire electron would be: "itis
an electromagnetic field”. A lump, an area as dabhsetromagnetic field. This would
force even the idea of a single universal vibratasingle field. The electromagnetic
field has, and is able to show all the propertied we recognize to the electron, or
more generally to all matter. It possesses in gppate conditions energy,
momentum, mass, velocity, charge, angular momenfimagglomeration of the
electromagnetic field could therefore be a goodihate for describing the electron.
When an electron falls apart battling a positrom what comes out is pure
electromagnetic field, it is not outrageous to khtimat the two were made of the
electromagnetic field.

There is also another advantage.

Quantum mechanics associates to the electron a wave

An electromagnetic field can easily produce a wavéact, is by its nature, unless
the so-called static fields, a vibration, a waviee "vave characteristics of the
electron could thus be explained by the followiagtfit is an electromagnetic wave.
Yet along this and other similar directions werelmaeveral attempts.

Not possible, or at least we have no exact thensupport it.

We do not have the equations that are able topreesuch things.

Or worse, the equations that we have show usttigimpossible that things go well.
But ... there are indications that instead of ingitus to work persistently in this
direction?

What can you say about the hypothesis that thérefets made of electromagnetic
field?



Hestenes, yourself for example, has never saighhese "the electron is made of
electromagnetic field", but made a series of assimmg on the electron that are very
close [2].

We intend to make us an image purely electromagoéilementary particles, and
in particular electron.

The attempt, if only based on fantasy, of electrgmegic constitution for the electron
and then everything takes to make us a pictur@wafibhcould work the whole thing.
What does a electromagnetic constitution of algkP

How are? How they interact?

Will be sufficient to pose the question, and gptcaure of the whole, relatively only
to the world of elementary particles.

Once we were convinced of their electromagnetistitution, we might be satisfied.
All the rest, atoms, molecules and so on, wouldhbde reasonably explained.

So we can rephrase the question to only the elenepérticles.

How are? How they interact?

We need things, the particles which will rest uppaomously.

In a description in words we could say: "Well, tteg lumps, agglomerates, areas of
dense electromagnetic field”. But not enough. Etenagnetic phenomenology we
know enough to pretend to give some satisfactopjagation. For example: we can
Imagine a single particle as a circuit that accatad electrical energy? We do not
know in their hearts because the particles arsoall for looking inside, if there is
one inside, but we know several circuits that sesrergy because they are big and
we can look inside. We know the mechanisms of dimeraSo we can get the
similarities. We can say: "this small particle ssibdone by a circuit that works so-
so."

All this concerns the questions that we can do ah@ingle particle.

Turning to the interactions between the particlé® term interactions refer to the
fact that more particles, if only two particlestaract with each other in certain ways.
Attract or repel each other, or banging againsh edlcer giving other particles or
stick, and so on. Why? How to obtain a picturehig?

Physics has a clear picture of the world of elegnparticles, both as they are
made, both on how they interact. This framewotiased on decades of
experimental data, and related theories.

There are four fundamental forces or fundamentatactions in nature,
electromagnetic, weak, strong and gravitationas, élxplains how the particles are
made and interact.

But if you want groped to figure out everythingedsctromagnetic field, then the
objects, the particles must be made of the eleagmmtic field. Interactions between
objects should be too purely electromagnetic. Anslis all that we must at least
Imagine, with our fantasy, that is reasonable. \Afetcy to do this precisely with the
similarities, with the big things, visible, allovgrus to imagine things tiny, too small
for looking inside.



Theradar

There is an invention that is the radar in whiabpiérates almost any electromagnetic
phenomenon which you might think. In operationtd tadar are added a series of
physical phenomena that lend themselves well teetlaeguments.

There are in fact electromagnetic fields that arplace, travelling within a
waveguide, which interact changing face, changmg a different form. May be
useful?

In a radar pulse is transmitted with the antenmththa reflection is received from a
target.

The radar pulse is a short train of electromagrvedices, we can define various
synonyms: electromagnetic wave, radar signal, fudse, electromagnetic wave
packet so on. It is an electromagnetic field theatels with its own internal frequency
of oscillation and a total duration, usually venpg. The pulse, manufactured in the
transmitter, is sent into space with a waveguideatransmitting antenna. The same
happens with a receiving antenna, if necessargdhee, which connects to the
receiver via a waveguide.

If and when the pulse arrives at a target, is cedld from the target. A sort of echo
that is emitted into space and back in particdahe radar receiver.

When we say "the pulse is reflected,” we give gfistic description of a complex
interaction of the incoming pulse with the radaigé. The outcome is that a pulse
output is produced. Note incidentally that the ¢&iig not altered because the target
IS, SO to say, hard, matter is rigid, while thespuk, so to say, a "malleable"
electromagnetic wave. This observation will sergéater when we consider the
target and the pulse both having the same degreardhess, or molding.

That said, how we can help the radar to build agyédn brief we can say:

waveguides teach us the existence of the particles;
the interaction with the target teaches particleractions.

Considerations regarding the waveguides are easy.

How can the material particles or all matter cduddformed by the electromagnetic
field? The electromagnetic field in vacuum runsstantly at the speed of light.

But the particles can either travel, or even staglace.

How can something always run at the speed of hghitat the same time stay? One
way is, at least in imagination, and is runningiicles.

How, therefore, the electromagnetic field couldegiise to matter?

A clue is provided by the electromagnetic fieldttheopagates in a circular
waveguide.

It under the circumstances, or by its frequencyilofation, is standing in place or
travelling.

The two situations are briefly outlined in figure
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The electromagnetic field when it propagatesanets within the waveguide as a
helix. The extreme conditions are infinitely lafgequency, where the helix is very
long and the field travelling at the speed of ljgirid that the so-called "cutoff" of the
waveguide, when with increasingly shortened hélefield ends with turn on itself,
and it is there. The other helices are intermesliate

We can think of a single photon that is in thesedaiions. Frequency and energy
become synonyms, related by Planck's constant. tBetfrequency and the energy
obey the relativistic formula linking mass energyg anomentum of a particle. The
mass appears to be exactly ..... the field energgsa the energy that is trapped in
the field that revolves around itself.

Light trapped.

This is an indication that there might suggest. &leetromagnetic field in the
waveguide already behaves as one would expectdraetfativistic particle. A
trapped electromagnetic field is behaving like ipie.

Furthermore this model would give us free of charggsual interpretation of why
the disappearance of mass energy is liberated! freen the bond, the field goes into
electromagnetic radiation.

Of course, here is the waveguide that acts as streamt to hold the field. In a
vacuum, for a material particle, we should imagineequivalent situation. But no
one knows who or what can justify forcing a fiebdrbtate in a circle. You do not
know how to write equations to justify the congsttai

A simple way to solve it is to think that we knowtrustify it, butit exists

So, in summary, the example of the waveguide isam ggxample to provide a model
of what might be the structure of a particle witags and spin. The mass of the
particle corresponds to the rest energy of the fighin corresponds to polarization.
For the electric charge more problems arise samiedurselves to say that we have
not an answer.

Let us see what can suggest the radar as regartactions.

We can examine what happens when a radar pulsthaitarget and generates an
echo back, because this helps us to see the ititerbetween two particles.

With a radar sends a packet of electromagnetic svanea target. We use the terms

"wave train", "radar pulse" so as equivalent terms.



The packet is reflected from the target, with istgnand shape depending on how it
was done early, and on how it was done the target.

The reflected signal "resembles” to what has adibeit has some differences with
respect to it. Meanwhile it is smaller. We can imagas if only a portion of what
arrives comes back.

In addition to this variation of intensity, the lexfted signal undergoes changes in
frequency, if the target or parts of the targetiam@otion, and changes in
polarization.

The change of polarization is expressed by sayiagthere is a change of the ellipse
of polarization. For example, a linear incidentgs@ation may be reflected in the
form, in whole or in part, of circular polarizatioand so on.

In the radar technique a parameter is defined RtB8, “radar cross section”, and in
its more complete definition the "scattering matrixhich completely determine the
type and intensity of the reflected signal fronauayeét.

We can say that all these variations depend ofothes.

What forms?

Meanwhile, the forms of the target: This is notyoolbvious but it is also perfectly
calculated in radar technique. You can ¢sihctlyhow it affects the shapes of the
target.

But we can also associate with the incoming sigmalkconcept of form. For example,
a certain incoming circular polarization we canoasate to form a helix. If you have
a right helix, action will be different from a Idfelix. The opposite polarization, the
shape of the left helix, can lead to dramaticaiffedent results. And in fact happens
just that.

Another example is that of a linear polarizatidrthls is vertical and the target has
elongated vertical shape, this part of the targkigive a strong signal reflection.
The opposite happens if one of the two forms iszootal and the other is vertical.
Another example: a circular polarization that affeg long vertical target completely
loses its characteristic of circular polarizatigvill be reflected as linear vertical
polarization.

Lets add to this the dependence of the reflectpaabirom frequency.

The intensity of the reflected signal depends ernfitequency of the signal incident.
How? The reflected signal may decrease with inangasequency. But in other
cases it may also increase, or remain a consteamtsity. Depending on the shape of
the target.

So far the situation concerning the radar.



I nteractions of elementary particles

Now let's see what happens in the field of elemgrgarticles.

Here you conduct experiments in which they clastigd@es and study the particles
produced. The incoming particles have a certaimggngrequency). By varying the
energy, intensity of interaction increases or remaonstant or falls, depending on
the type of interacting particles and the "forcesplay. For example, the weak force
IS .... weak, but the intensity of interaction m&ses with energy.

Between the particles in play, aptly the availaiergy is distributed and you can
have exchanges of rotation (spin) between thegbastinvolved.

What is the conclusion?

Imagine these particles as radar signals, an intglgnal and a reflected signal. The
incident particle is the signal that arrives. He®y is the frequency of the signal
that arrives. The radar target plays the functibtime particle hit. The reflected signal
Is then emitted a particle. The changes that thigcfes are subjected correspond to
the action of equivalent forces.

At the same time between the incident, reflectetigdes and target are valid
conservation laws, energy, momentum, angular mamerand so on. All these
conservation laws are axioms and general propetiphysics that dominate any
phenomenon. Energy conservation, for example, isagaches a certain energy and
distributes a bit here and a bit there, but thegletiés such that it appears no more or
no less than what's available. The conservatidghemomentum is said that when a
particle strikes the target particle recoils, andevagain there will be an equal
balance between what is pushed forward and whsingy pushed back. The
conservation of angular momentum says that theadoeance between the "intensity
of rotation”. If, for example, what is to come htsown intensity of rotation and a
complete loss of rotation takes place the partidteng the target, then the target
particle will forfeit the entire rotation intensityas there before.

We can thus form an image of the interaction betweseticles. The energy
(frequency) of the incident particle, together vsttape determines the intensity of
interaction and the result of the interaction (wisagiven out), all under the umbrella
of conservation laws.

We just have to make one last flight of fantasy.



That means we must associate the concept of agraiculit ..... also to the target.
The radar is not so, because the target is imnet&8efore the arrival of the radar
signal the target has a certain form. After theadepe of the reflected signal, the
target is always to first. This fact is due to thege difference in the energy situation
that exists between the target and the incidentefhected signals. The incident
signal is not able to deform the target. But in¢hse of the particles we think of the
incident signal and target as objects of the samgees of deformability. Are on an
equal footing. Not even know which of them shoudddnthe right to be called the
target. It follows that the interaction incidentfpele, particle-target and reflected
particle can lead to changes in all three.

So summarizing the interaction with the targetaas to imagine all the possible
mechanisms of interaction of elementary particles.

The only thing we have to admit is the existenctheparticle shapes.

We can think of spatial objects or electrical citgswf a certain form. If we admit the
possibility, for each particle of being a well-defd spatial signal or space circuit,
then we can represent the interactions. Of coatkmteractions will thus be of
electromagnetic nature. We will have electromagnateractions between
electromagnetic circuits or signals. But these appa& better will be more or less
intense. Could mimic the action of various type$oofes that we are different. An
electromagnetic force, a strong force, a weak force

Of course it is not easy to formulate an exactmhedall interactions as
electromagnetic interactions. Nor is it said tha possible. But we just imagine this
possibility.



Dirac equation and electroweak interactions

Confine ourselves to consider the electromagnetaractions and weak interactions.
The weak interactions are those in which intervehesweak force", one of the so-
called four fundamental forces of nature, the eteahgnetic, the weak, strong and
gravitational.

Along the way, the weak have becoelectroweaknteractions, ie the weak and
electromagnetic interactions are unified. This giue an advantage, because the
electromagnetic interactions are more familiapnly because everyone at least once
took the shock, he knows the TV and know roughhativk a radar pulse.

What does this mean that the weak interactionsi@feed with the electromagnetic?
Brutally said, is like saying that....... are efeatagnetic. Just who are weak. Or
rather, they are weak at low energies, and becenm@ense as those electromagnetic
at high energy (or high frequencies or at smatiadises).

The electron "feels" both the electromagnetic extéons and the weak interactions.
That being said, we need to say a few words of tygmamechanics.

The electron in quantum mechanics is describedi®yirac equation.

The Dirac equation describing the electron andlgstromagnetic interactions, does
not describe its weak interactions.

Why the Dirac equation does not describe the wetgkactions of the electron?
(since, after all, arelectroveak ...... ).

Start over and make some considerations aboutite Bquation.

We started with the intent to examine a workingdtiesis, namely that the electron
was somehow a lump electromagnetic, an electronti@gmave, a packet of
electromagnetic field.

A kind, really, the package of electromagneticdjelll to understand.

But a true package of electromagnetic field is gbing well known.

The radar is sending packets of electromagneiid foevard the target to detect.
They travel at the speed of light. Can be producdichiear or circular polarization.
Similar packages can be made to travel within aegaide. Here, according to the
frequency, however, travelling at speeds less thainof light, and wishing can also
go very slow. Travels slowly if the frequency ighktly higher than the cutoff
frequency of waveguide or, which is a synonymhd guide is narrow.

When a packet travels in a waveguide is insidevdneeguide. It 'so big as the
waveguide, a little smaller to get in and can futypical packet has a dimension of
the magnitude of the wavelength, since this istheeguide, which is built based on
the packets that must lead. A typical packet isaalong various wavelengths,
according to project needs. Say for example onetedwavelengths.

What is the wavelength?

In the technique they are used a lot. Especialthéradar wavelengths usual may be
in the decimeter of centimeters of a millimetempeleding on the application. In other
applications, the wavelength can be meters, husdseheters, km ... ...

In a large waveguide could hypothetically comeomnget us into the instruments, and
measure point by point the electromagnetic field.d®rtain special occasions and for



some particular reasons why we do it. The fieldyslibe Maxwell equations. This
you know, and the measures it happen. If, thergtoveave packet passes, can be
measured, or think to measure the characteristicd py point, and find that the
field obeys the Maxwell equations.

So in essence a packet electromagnetic knows évegyt

However, already for the millimeter wave waveguglény.

Worse still if we considered an optical fiber, "veguide" for the electromagnetic
field (or light). This is a hair.

Now he has a condition that has nothing to do gitantum mechanics or the
uncertainty principle or philosophy, but it hagitmwith technology. If the packet is
very small, we can not look inside for the simpiattis too small for us to enter the
instrumentation tools.

So we can only study it from outside.

We can then do the following reasoning.

Suppose, how we intend to demonstrate that théreters a kind of electromagnetic
packet. But it is very small. Instead an electrongig packet is normally great. But
sometimes it can become very small.

How to describe an electromagnetic packet so smaé can not ever look inside?
That is, there may be an equation that, deliberageloring the characteristics of the
field that is Maxwell's equations, describes amtetenagnetic packet treating it as a
particle of quantum mechanics?

That is, giving only the overall characteristioses from outside?

(wavelength, velocity, energy, mass, polarizatein,)

Should consider a field in free space, but alghéwaveguide, in order to have an
electromagnetic packet at all speeds possible, g@gimg, as a particle.

The algebra developed by Hestenes lends itselftavdifiis investigation.

The result is this:

this equation exists and isthe Dirac equation.

| have shown this elsewhere [3].

We must say a few words about this result, to etaltheir significance.

The Dirac equation is the equation of the elec{eomd neutrino). It describes very
well all, or nearly so, the behavior of the elentbut does not tell us anything about
how it's done inside. Assuming that there is ardes

David Hestenes has tried to dig into the Dirac &qoédo figure out if there is any
information on the structure of the electron, Ihat's not what interests us here. What
interests us is that the Dirac equation descrithiegelectron from the outside, and
informs us on wavelength, energy, speed, spin amahs

If now we find that even an electromagnetic wavekpais described in the same
way, there are two alternatives:

or the electron is an electromagnetic wave packet, or it resembles him a lot.



One might object:

"Okay, so. But it is only because it is an isom@ph, namely, the two problems are
the same type of problem”.

We can well accept that the two problems are isptior but this just makes the

thing interesting. Indeed, the internal constitatad the electron there is invisible,
while the other problem we have before our eyes.

And 'as if we discovered that the same equaticaisddscribe in all respects the
behavior of a tiny virus, just or not visible iretklectron microscope, also describe in
detail a kangaroo.

Kangaroo we have before our eyes and we can reason.

And that is what interests us here.

What interests us here is to try to understand gangemore on the electroweak
interactions.

Perhaps it is now possible: the most remote meaofitizge Dirac equation are
controlled as in this case refers to a visible b There are clear meanings of
various parameters.

We have analogies that are "visible".

What are the similarities of behavior that giveghesDirac equation [3] [4]?

Firstly, an electromagnetic field wrapped as aixhekide a waveguide is analogous
to the electron.

Second: an electromagnetic field that travelswa@ium at the speed of light is
similar to the neutrino (the cousin of the electmithout mass and without charge,
and always travels at the speed of light).

Continuing the study and used the analogy, youdcamore: you can not interpret
the action of the photon, or the "electromagneticé, which deflects or changes the
speed of the electron.

In the electroweak theory the action of the paetighoton" is represented by a
mathematical operator.

We take this mathematical operator and uses ase Cvisible" to us comes from the
analogy.

Take this mathematical operator and we apply tetbetron, to the electromagnetic
field wrapped as helix inside a waveguide.

The action of the photon becomes the action o§ible object.

And what is this object and what it does on thetetenagnetic field in the
waveguide?

| have shown elsewhere the result [4].

Him a push. N
V

In the radar-electromagnetic analogy the actioel@ftromagnetic force is that of a
"push” that accelerates or slows down the fieldaveguide.



This is very interesting and suggestive.

Since "the appetite comes with eating”, how it gggpenstead, and if it appears as
one interprets a weak interaction?

| can summarize in a concise and simplified [4].

Firstly, an electromagnetic field that travels imauum at the speed of light knocks
on atarget, is reflected, and this is the actiod @

Second: an electromagnetic field that travelswa@um at the speed of light is
captured by a "horn antenna", is wrapped at heliklzecomes a field in a
waveguide, and this is the action of W.

Incidentally Hestenes says that the mechanisnratfileir motion and / or as an helix
may be able to give us the mechanism of the electrass, without the necessity of
involving the hypothetical Higgs particle, whichnse have called with imagination
the God patrticle.

Basically it would rest energy or mass, becausdighégets to travel like a vortex.



Further developments

Obviously the ideas set out here needs furthearele

There are two interesting possibilities for study.

One concerns the radar technique, the other ophil@sophy or the theory of
elementary particles.

From the perspective of the radar technique, oppribe possibility of a spinor
theory of scattering or the radar-target interataeveloped with the gauge theories
of quantum mechanics.
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Spinor theory of radaattering

In terms of philosophy or theory of elementary éas, presents the opportunity to
study particles in analogy with extended targetsrawlar signals, with the techniques
of interaction between radar signals and radaetarg

tEmded Target model of Elementary Particles



Conclusions

| have summarized a number of similarities thaseletween elementary particles
and radar signals and radar target.

The similarities suggest the possibility of a mlljuaeneficial interaction between
the study of radar target and that the interadtietaveen particles by the methods of
guantum mechanics.
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