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Preface

After several attempts | decided to write a book.

Rather tell you more.

| decided to write a book twice

The first time | decided in 2000, and the prefaeeshs basically the same. | wrote it
and then | have not done anything.

In 2009 | have greatly simplified the content, ehating the most tedious.

We come now to the book in its current form.

It has the character of a fantasy tale, writterncfoes, using a technique that has
actually many books, that present questions thse #nrough the reader chapter by
chapter, and then continues for subsequent responsedeed clues.

| was not easy to decide the structure of the b8oknetimes | thought to present
mathematical treatment, where | can. Other tinmadnvinced it was better to
remove all formula and number. Then | decided Ificg structure. | would say that it
Is best also to highlight that preséypothesesThe hypotheses are suggested or
supported by clues.

If desired, the book can be regarded as the iminusi a radar engineer in the world
of physics and elementary particles.

It was not easy for me to even decide the title.

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

But over the years I've written notes, in namingdgially with summary sentences
that were also worthy of synthesizing a title.

One of them was: "Everything is light”. If | useud phrase as the title, | would say
that to highlight one particular angles of viewrfrevhich this work can be seen.

In fact the way | got the idea that the world wekrconsists of a single thing. | will
not expand much more than this concept, as hastheeubject of philosophical
reflection since ancient times and then was takenthousand sauces even in
modern times. However | am an engineer and thezdfoeed to say something more
than a feeling, something more precise.

| actually did not start from this idea, no long&erests me that much, because a
debate in these terms would be more a matter edggphy. We have arrived by
reasoning on the hypothesis of a purely electromigonstitution of matter,
particularly of elementary particles and more gatarly the electron.

Those who think about things, which resemble th@ua "Theories of Everything"
circulating on the Internet is inevitably consideeheretic in physics.

Accordingly, it is used sometimes by them invoksagne alternative physics and
guote with some contempt, as defensive, what isat@lfficial ScienceThis | think

IS not possible for the simple reason among maatye have nothing more
intelligent to replace. In fact, new theories sezwasistently expressed through
mathematical physics.



Potentially the equivalent of a physical theoryewérything is the demonstration that
the electron is made of pure electromagnetic fi€ke remaining, particles and the
rest of the matter, following close behind.

There is no satisfactory physical theory on theteda. | decided to tell something
very popular, the attempts being made. Mostly aboupersonal ramblings, trying
to titillate the reader with flights of fancy.

Story also briefly the work of David Hestenes.

Hestenes never said the phrase "everything is wlelectromagnetic field", but
made a number of assumptions on the electron weeayeclose.

| am pleased that in the meantime, in 2000, Hestbad Oersted Award for teaching
physics (thereby placing them next to Sommerfelghénheimer, Richard Feynmann
and other guys) because often who think of thasgshs treated as a visionary.

The fact that with this award Hestenes has hadiaffrecognition makes it matter.
Although it may be that the award has been gdespitehis work on the electron.
But back to the book.

Reading it will sometimes get the impression oaatobiography, but this is not the
intention. It is useful to me, or inevitable, tdléov the way in which | raised some
ideas, and this gives the impression of autobidgrafctually | just try to follow a
certain order of exposition.

As | said after a first draft | have completely ogad the content, reducing and
simplifying. Now the book contains only a few ideasre or less science fiction on
the electron and quarks.

October 2009
Giuliano Bettini

Preface to English version
The electron one hundred years on.

As a preface to the English version | would likerttvoduce a subtitle, suggested to
me from Riccardo Rauber, | mean ttise electron one hundred years an”

As a matter of fact, in 1910, while a professathatUniversity of Chicago, Millikan
published the first results of his oil-drop expezimhin which he measured the charge
on a single electron.

So time is gone in order to try say something new.

| was always very impressed by these words of E&dnroedinger in his famous
book “What is life”:

“A scientist is supposed to have a complete andbtigh knowledge, at first hand,
of some subjects and, therefore, is usually exdeuteto write on any topic of which
he is not a master. (.....) This is regarded asadéien of noblesse oblige.



(.....) We feel clearly that we are only now be@igrio acquire reliable material for
welding together the sum total of all that is knanto a whole; but, on the other
hand, it has become next to impossible for a singtel fully to command more than
a small specialized portion of it. | can see noeotbscape from this dilemma (lest our
true who aim be lost for ever) than that some ashauld venture to embark on a
synthesis of facts and theories, albeit with sedwenad and incomplete knowledge of
some of them -and at the risk of making fools cdedues”.

| mulled long time over this phrase and | concltits, probably not being able for
“welding together”, etc., surely | have no problem in order to thisk of making

fools of ourselves”

So after several attempts | decided to write thiskb

June 2010
Giuliano Bettini



Chapter 1
| ntroduction

1.1 The idea of an undivided Whole

| wrote "Whole" with a capital letter because sames it is written so. The capital
gives a sense of importance, the sense of a ppiasal theory on the final
constitution of the world, of things and ... justdgything.

It is not my intention to talk about this.

| mention these ideas because they have gone tinsmignce, religion and more
generally human thought over the millennia. It wkkvitably be thinking this if they
want to make a connection with an electromagnkgotty of the electron, or of all
matter.

| repeat that it is not my intention to deal wilinst

Although there is no doubt that an electromagrtéBory of electron a philosophical
impacthas it

Leaving aside religion, but to remind the main g&dphical and scientific attempts
to bring the world to a single "entity".

I will mention only two, Einstein and the ancientlian writings of the Upanishads.
Probably who more approached in a purely scientiig these unitary concepts was
Albert Einstein, with his unified field theory.

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

R with respect to the pure gravitational @igdart. The only indication that can be
drawn from experience is a vague intuition thatwntthe total field something must
be contained similar to Maxwell's electromagnetdf"(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 thgaklshads, part of the Vedas, the
iIdea of a single substance is repeated severad.time

Say for example the Upanishads (Chandogya Up.3®:15.

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

That said, now occupies the narrower issue of éimstgution of the electron.
What can you say about the hypothesis that thérefesmade ofelectromagnetic
field?



1.2 The electromagnetic field

If your cell phone do not works and "there is ngarage", that is the electromagnetic
field.

| will therefore assume that the reader knows noorless what is or what is meant by
electromagnetic field.

For those who do not know, it's enough to thinkt #u@ waves, like those that
transmit radio or television. Or the light and X:r®r radar signals. These waves are
called electromagnetic waves because they araielaod magnetic. Inseparably
send a wave of electric field and a wave of magrfesid.

Since the electromagnetic field arises from elexrihat move, could not be illogical
to think of a single substance. In fact at begignirwas so.

The attempt to interpret the electron as sometimade only by electromagnetic field
Is not new. Max Jammer [1] reported the first wbdck in the late ‘800 and early
'900. This was the idea of many famous scientistisase times. Even in 1920
Einstein, as Popper points out [2], literally wsité. according to our present
conceptions the elementary particles are .... mgflmore than condensations of the
electromagnetic field ... ".

To say that the thing was still relevant in 1920.

Some took very seriously these efforts, otherscéed them, others smiled.

All attempts failed.

Sommerfeld [3] points out how and why, bringing @efamous phrase of Einstein
“the electron is a stranger in electrodynamics”

It should be noted that these initial attempts iimagd the electron made only of its
electric field, static field, motionless, just wlstracts the positive charges, but does
not vibrate, does not oscillates, it is not antetenagnetic wave such as radio waves
or light.

For the simple reason that no one dreamed in tthage to associate wave properties
to an electron.

The electron was a particle, not a wave.

But when these properties of wave appeared, asshynBeé Broglie and then
theorized by quantum mechanics, the situation wagpticated and simplified at the
same time.

Quantum mechanics associated a "psi" wave to eaticlp. Thus a collateral debate
of this kind was born:

all particles have an associated wavarewaves?

The situation gets more complicated.

Among those who were rooting for the waves was E®a¢hroedinger.

He went over and this was much mocked.

He thought more or less explicitly that everythwags made of waves, and that they
were linked and that therefore there was no indiidy, but all had one thing [4].
“I'm not entirely sure that the identity that wesf@s a person, as an individual, is
real, it is not an illusion. It is in any case ammon misconception in the East, with



Buddhists, with the masters of the Upanishads,tthiatis an illusion, that we are not
really spiritual individual, but all come, in fadby the same person”

Undoubtedly, however, for those who wished to bthiel electron with an
electromagnetic wave, the situation became moracdite: there was already a psi
wave associated with particles, so why not suggjesis an electromagnetic wave?
Skipping today, David Hestenes [5] interprets tleeteon as an entity in which an
oscillating electromagnetic field, similar to Dedgfie pilot waves, has sit. The
electric charge possessed by the electron is atiddkto a point charge, without mass,
rotating on a circle. The mass and spin of thetelaare attributed to the
“electromagnetic self - interaction" of this poaitarge with their field. In short the
mass and the spin have electromagnetic origin.

The idea of waves connecting all matter in an udés whole is strongly supported
by others, including David Bohm. Bohm's ideas ametimes expressed by himin a
very technical, through an interpretation of quamtuechanics [6]. At other times
his ideas are far more explicit. Talbot recalls H@lBohm thinks that the tendency
we all have to fragment the world and ignore thenextion of all things is
responsible for most of our problems.

This not only science but also in our everydaydifiel society.

For example, we think we can extract from the ealitthat is valuable without
damaging the rest. We think it is possible to tredividual parts of our body without
it as a whole. We think we can handle various motsl of our society, crime,
poverty, drugs without seeing the problems of dg@s a whole. Bohm argues
passionately that our current perspective, tolsesevorld fragmented into parts, not
only does not work, but can also lead to extinction

You must honestly feel that physics puts littlenorproblems. It has a clear picture,
at least within the limits of existing theories.eré are four fundamental "forces"
electromagnetic, weak, strong and gravitationaér&€rare particles that transmit the
various types of forces, photon, intermediate bssgluons, and gravitons [8] and
there is not a world fundamentally made of elecagnetic field. Who cares as it
works on the margins.

But returning to this day what can we say of tleebmagnetic field?

With a little imagination it is something impressiv

We can take a lot away with a reflection on mathie@abmethods in physics.
Let's start with a book on Einstein's relativity. [Reading it, one is impressed by
how apparently a physical theory might emerge iilegyic from mathematics.
Specify certain mathematical rules (tensors, thehiz transformations, etc.), the
famous formula E = mcsquare of relativity comeslgas a simple consequence.
How do you explain this?

We can explain: the physical theories are expresshdnathematics and
mathematics is basically a descriptive languagealtit special, it is done for
formulas and once released some initial assumptiof@mulas a number of other
formulas or deductions are created.

These future deductions are not debatable: arereelu
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Therefore, if our initial assumptions or rules lueky or it were matched in relation
to objective (which is the description of the plegdiworld), then just born different
formulas and even unexpected. Will mean that tinaght conflict with what
happens in the physical world will force us to nekithe theory from the beginning.
Reflecting we realize that in the case of relagititat is entered as the starting
information is simply this: the velocity of light constant.

Passing the so-called Special Relativity to theexammplex theory of General
Relativity, many equations are complicated and gkhdut not so Maxwell's
equations of electromagnetic field. They stand asilMaxwell's equations.

What the hell is in Maxwell's equations so as t&endem resistant also to a change
of environment such as that addressed by GenelatiWy? What is the speech that
they do?

Maxwell's equations are the equations of the edewignetic field. Perhaps in writing
we hit something particularly smart or particulaslynple, such that it is so strong.
For those who are fond of mathematical physics, Wbs equations appear
strangely elegant. He said Hertz [10]:

"You can not consider this surprising theory withautimes feeling that the
mathematical formulas that it contains have anpeddent life in itself, its own
raison d'etre, containing a deep wisdom that gegend the intentions of their own
discoverer".

But "purpose of science is not surprising but #eearch," says Ernst Mach. So
instead of surprised we try to understand.

We said that the initial message that makes so golitee Theory of Relativity
summarized in a nutshell is:

“the speed of light is constant”.

What is the initial message entered into the Makegliations? What is their
content?

Maxwell obtained these equations by writing twowoegs, with genius and hard
work, and brilliant electrical and mechanical ipietations. Today we give a more
concise interpretation that was not accessiblkeeatitne of Maxwell.

Maxwell's equations in vacuum are nothing but thecy Riemann conditions, ie
the conditions that define analytic functions inrfdimensions [11] [12]. With them
we have held:

“Is something in spacetime such that the changevefy small part means a
variation of everything”.

The property on change is a propertiy of two-dinn@mesl analytic functions. | quote
this sentence from Silov [13]

"We can then compare an analytic function to a betgse characteristic property
IS to react collectively to any action of any pafit".

11



So this is the background information we put in Malt's equations in vacuum when
we write that!'the electromagnetic field is an analytic function”

This explains, perhaps, the wonder of Hertz, tlsthatic beauty of the equations and
their general validity [n1].

In summary:

mathematical physics is providing a link betweemedi-known physical
phenomenon, the electromagnetic field in empty spaed philosophical ideas of a
"subtle essence" constituting the world, datingkidadhe Vedas thinkers.

We could say to one of these thinkers: “a subtberse as you want, | do".

But it can make all things?

12



1.3 The trapped light

Provisionally identify the subtle essence of thaklphads with the electromagnetic
field.

How material particles or all matter could be fodmy the electromagnetic field?
The electromagnetic field in vacuum runs constaatihe speed of light.

But the particles can either travel or stay in plac

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

How, therefore, the electromagnetic field couldegiise to matter?

A clue is provided by a circularly polarized electragnetic field that propagates in a
circular waveguide.

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

The two situations are briefly described in figure

A (1N 7=
\/

\/

The electromagnetic field when it propagatesaiets within the waveguide
following an helical path. The extreme conditions ifinitely large frequency,
where the helix is very long and the field travedliat the speed of light, and the so-
called "cutoff" of the waveguide, when the helixnsreasingly shortened, the field
ends with turn on itself, and stands there. Therdtielices are in-between.

We can think of a single photon is in these coadsi

Frequency and energy become synonyms, relatedangi®$ constant.

Happens, | state without proof, that both the fesgpy and the energy obey the
relativistic formula linking mass energy and monuentof a material particle. The
mass is precisely ...... the field energy at iedhie energy of the trapped field that
revolves around itself. Light trapped.

This is an indication that there might suggest. &leetromagnetic field in the
waveguide already behaves as expected for a ristatiparticle. A trapped
electromagnetic field is behaving like a particle.

Furthermore this model would give us for free aiglgnterpretation of why the
disappearance of mass free energy:

released from the bond, the field goes into elechgnetic radiation.

13



Of course here there is the waveguide that aciscasstraint to hold the field. In the
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 cart pestify it, butit exists

14



1.4 “The electron is a stranger in electrodynamics”

So we might begin to interpret the electron, onthefbasic particles of matter,
assuming it is made of electromagnetic field.

But ... "the electron is a stranger in electrodyitaihn

This sentence has been said by Einstein | donwikihas a fact or paradox, and
contains a basic concept. In fact we can not,Xangle byelectronics which could
involve semantically a science of electrons, tdarghe electronsSimply, for
electronic, or electrodynamics, and for electreajineering, and more particularly
the discipline of mathematical physics called etaotagnetism, electrorzse there
Why the hell they are, nobody knows.

If you want to say something more, must for exantpte to quantum mechanics,
which however she also does not explain what thetrein.

David Bohm explains well in his book [6] such asugtum mechanics makes us do
the math, but do not say to much about what thamgs

| quote in italics his thoughts:

(....) one of the leading physicists of our time, G&ll-Mann, has said “Quantum
mechanics, that mysterious, confusing disciplifeclwnone of us really understands
but which we know to use’(.....). All that is clealvout the quantum theory is that it
contains an algorithm for computing the probabagiof experimental results (....).
Or to put it in more philosophical terms, it may baid that quantum theory is
primarily directed towardsepistemology which is the study that focuses on the
guestion of how we obtain our knowledge (and ptssib what we can do with it). It
follows from this that quantum mechanics can d#ig lor nothing about reality itself.
In philosophical terminology, it does not give wicanh be called amntology for a
guantum system. Ontology is concerned primarilyhwtat whichis and only
secondarily with how we obtain our knowledge alibig (....).

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

However, the electrons are, they know the properaeen if you can not describe the
structure. Balls are? Points having no size? Thestpun then was further
complicated by their dual behavior, particle and/@vaCorpuscles are? Are waves?
A reasonable hypothesis that could be done cheeptire electron would be: "it is
electromagnetic field”. A lump, a denser area efétectromagnetic field. This

would also force the idea of a single universatatiion, a single field. The
electromagnetic field has, and is able to prodlidh@se properties that we
recognize the electron, or more generally to alitenalt has in appropriate
conditions energy, momentum, mass, velocity, chakgduster of electromagnetic
field could therefore be a good candidate to dbsedhe electron. When an electron
falls apart battling a positron, and what comesi®pure electromagnetic field, is not
outrageous to think that the two were made of teetmagnetic field.

There is also another advantage.

15



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 wavee Tvave characteristics of the
electron could thus be explained by the followiagtfit is an electromagnetic wave.
However along this and other similar directionseverade several 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?

16



Chapter 2
The Radar

2.1 Backgrounds

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

How are they made? 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 el@anepétrticles.

How are? How they interact?

We need things, the particles which will rest uppaomously.

In a description in words we could say: "Well, trag 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-
[

All this concerns the questions that we can do thaingle 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 edleer giving other particles or
stick, and so on. Why? How to obtain a picturehig?

Physics has a clear picture of the world of eleagnparticles, 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 electgmetic 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.
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Here you have to open a small parenthesis, bubpppte to mention at least two
basic facts. On the one hand we could say thatisfactory and it works to make us
a similarity between a big thing and a little eletaey particle, such as the electron.
At least that is how a few.

On the other hand we could say that you can ncagélea of the inside of a little
elementary particle, such as the electron. At lgwedtis how others.

Let's illustrate, albeit brutal, the two statements

For those fascinated by the first point of vievattthe analogy of the structure,
various elements may be in support. Nature oftemseo propose forms and
behaviours in scale. The model of the planets aroitind the sun and the electrons
around the nucleus is an example. There are martyorig particularly striking is
offered precisely by electromagnetism. Electroméigiveaves are "scaled", the most
gigantic to the ultramicroscopic are the same tyfp@ave. This is to a certain extent
under the eyes of all. It is a common experiengergpne knows that radio waves,
radar, microwaves, infrared, light, ultraviolet,rXys, gamma rays are the same, to
scale. Without going into details that become damgelet's stop here.

Supporters of the second point of view say to begih that is illusory to always at
all costs give us a picture of the physical wollags an attitude of the past century,
it's naive. This is then demonstrated with pretismoretical arguments. The final
substance, for example regarding the shape anthahtstructure of the electron is
not so much that it is difficult to give answeitss wrong asking the question.

Are required here to express a personal opinion.

In cases like these | will always remember the,dasimember the Egyptian priests,
the Inquisition, a general attitude of a certailiuze. The answers to difficult
problems are always given precise. The answeldsfthl stop. Sometimes the
matter is more complicated and so, by who is deaméadve the answers, there is
not the phrase "in this case we are unable to nespo

There might not be this phrase.

It then explains that the question is wrong.

Asking the question is naive.

If someone insists on asking the question, themtiteide becomes more precise.
Asking the question is prohibited.

Who continued to ask the question is an idiot, etiog to age. In other eras, is
burned.

But we close this parenthesis and resume the tlofe@dsoning.

In a fantasy we have no need to have these probldmesfantasy is in fact authorized
to go beyond. As a friend of mine once said he a@itd expose myself a little
convincing theory: "if you do not want to hear, daut least tell you a story?".

We intend to make us a purely electromagnetic intdgdementary particles.

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

18



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

19



2.2 What is a Radar?

"Radio Detection And Ranging", so as many U.S. woetlar seems a name, actually
began as an acronym, like "laser" and so on. Sgeetslihrough radio waves and
determine how far they are, this means.

For our purposes at this time that’'s enough tord@sthe radar like this: the
directional transmission of an electromagnetic @uiseasuring the time of receipt,
the determination of the distance to the objedthiaa reflected back [14] [15] [16]
[17]. Something like this was the U.S. radar ofuda during the war with Japan.

transmitter T

receiver

UUUU > time

The impulse is transmitted with an antenna, itikexsea reflection from a possible
target, it measures the return time.

Time means distance because the pulse velocityawik, is the speed of light in
vacuum.

The radar impulse is a short train of electromagmneaves, we can define various
synonyms: electromagnetic wave train, radar sigadir pulse, electromagnetic
wave packet etc. It is an electromagnetic field trevels with its own internal
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oscillation frequency and its total duration, ususery short. It is made in the
transmitter with a characteristic frequency anddclaracteristic wavelength
dependent on the use and need.

The impulse produced in the transmitter is semt spiace by an antenna. Transmitter
and antenna are connected by a cable or, moresphgfiom a waveguide, which is a
kind of hollow tube within which the pulse travel$ie same happens with the
receiving antenna, which connects to the receileeawaveguide. If and when the
radar pulse arrives at a target, is reflected filoetarget. They form a kind of echo
that is sent in space and in particular back tadlar receiver.

When we say "the radar pulse is reflected" we giganplistic description of a
complex interaction of radar pulse with the targéte result is that an output signal
Is produced. Note incidentally that the target dogischange because the target is
rigid, rigid hard material, while the pulse is adlleable" electromagnetic wave. This
observation will be useful later, when we consitertarget and the radar signal both
having the same degree of hardness or malleability.

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

waveguides teach us the existence of the particles;

the interaction with the target teaches particleractions.
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2.3 The electromagnetic field in waveguide

In the radar technique is send electromagnetic \wacg&ets to the target to be
detected. During their journey back from the tatbey travel at the speed of light.
Instead, for connection to the antennas they ader@travel within a waveguide.
Here, depending on frequency, however, travellingpaeds less than that of light.
The waveguide requires them to travel at speedshes that of light. We'll see why.
Wishing into a waveguide pulses can also go vew slravel slow if the frequency
is slightly higher than the "cutoff frequency" bketwaveguide or, which is a
synonym, if the waveguide is narrow. If the freqeyers equal to the cutoff
frequency, are still.

When a packet travels in a waveguide is insidemineeguide. It is so big as the
waveguide, a little smaller to get in and can fypical 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 isaialong various wavelengths,
according to project needs. Say for example onéteawavelengths.

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, husdsetheters, km ... ...

But the light that travels inside an optical fibehich is .... a waveguide for the light,
the wavelength is dramatically smaller.

We'll talk about radar pulses that travel in a veande. Our aim is to compare them
with a particle

This is an radar pulse:

AL
LML

and these are waveguides, in particular a ciresudareguide and a rectangular

waveguide:
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A waveguide is a kind of hollow tube, a circularagguide is a kind of hollow tube
as a gas pipeline, even if it costs more than gupesine.

You say: why not consider a radar pulse in vacuwhy in a waveguide?

The reason is that the particles can be still ovingpat some speed at our option. A
radar pulse in vacuum can not be stationary or ngpat some speed at our option.
Inevitably travels at the speed of light. In a wgwiele can travel freely or sit still, so
our comparison is fine.

We will show that the radar pulse can stand or nasva particle, can exhibit all the
properties of a particle. Or almost all propertoés particle.

For our purpose it is good reason speak aboutalairwaveguide.

Consider a short radar pulse, in circular polaiora{note: for “polarization” see next
paragraph), travelling into a circular waveguides lheld by the waveguide and
travels forward and turning. In the extreme cas&ofoff" field does not advance in
the waveguide but there remains in place.

But the electromagnetic field is still "light" aiden travels at the speed of light. How
they will agree the two? Simply this: the fieldvets along a helix always at the
speed of light (red arrow in the figures).

=

The actual speed of motion along the waveguideisxtise yellow arrow. The speed
of rotation is the white arrow.
Overall, the three speeds at all times be compasédilows:
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What type of helix describes the field? What cadbkedelix is more or less
elongated, meaning that the field is moving fasteslower? Everything depends on
its frequency.

There is a waveguide, set no matter the size, @fftuwhich means in effect to have
an obligation for energy to stay there. Until thegqluency reaches a proper value, the
cutoff frequency precisely , the waveguide doespnopagate anything, not even
enteranything. . Reached the cutoff frequency the tamnty polarized

electromagnetic field can enter the waveguide $akausted. He has just enough
energy to stay there, still. Come in, do not traigelimited to rotate, there on the
spot.

As we do grow the frequency the electromagnetid ftan begin to move. Show it
with the figures.

With an appropriate change of scale we can reptesgarrows, the frequency
increases. The yellow arrow is no longer just hesesl but it is proportional to it.

b

To speed up the field we can therefore increasédgeency. The frequency
Increases the speed increases with this law:
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Cutoff frequenc Frequency Cutoff frequenc Frequency

Speed zero Speed

Cutoff frequency Frequency
V
Speed>

Continuing to increase the frequency, field picksspeed, but with difficulty. It must
drag this ballast, the cutoff frequency, the wiiteow, which was so to say that the
fee had to pay to enter the waveguide. To reackpbed of light frequency should
become infinite, and that is what happens in theegaides. The speed of light is
reached, it would reach, to infinite frequency. $hwe see what has been prevented
from waveguide:

an electromagnetic field, which by its nature woméel safely at the speed of light,
into a waveguide can to approximate it what you tiar never reach.

The reason is that the vertical white arrow than ihe figures.

Cutoff frequency Frequency

T

Speed

At this point there is the need for a bit 'of imaajion

Consider synonyms tHeequency andener gy because the particles have, associated
to energy, a frequency, the two being tied togetlyehe Plank constant.

To put it simply think of the field as a particledasubstitute anywhere in the figures
the word frequency with the word energy.
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The field that we just finished examining be . paaticle. The frequency of the field
becomes the energy of the particle. The cutofffeegy becomes the energy of the
particle at rest, the mass of the particle.

The figure when the field is stationary becomes:thi

Mass Energy

There's only rotating energy. The mass is justifigdhis energy. Among other
things, the movement also justifies the angular ewtom, “spin *, possessed by the
particle.

When the field is in motion, it behaves like a md&tin motion, and drawings, with
the words "energy" instead of "frequency", thessobee:

Mass Energy Mass Energy
Speed zero Speed
Mass Energy
= >
Speed

There is an obligation as we see: the mass (tls¢ rfirass") does not change. This is
always the mass, in the drawings the white arrow.

Now it just so happens that these are not just idigay
They also express, exactly, the mathematical cglahiips of the relativity theory
involving a material particle.
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The particle mass is represented by the white arrow

The total energy is the red arrow.

The speed or better the momentum is the yellownarro

The mass we have said is the white arrow. In theegiaide was the cutoff
frequency. We can repeat everything we said tavilneeguide, now repeating with
the language of the particles. What happens toteig®

Continuing to grow the energy the particle gainsesh but with difficulty. We must
drag behind the ballast, the mass. To reach thedspidight energy should be
infinite, and that is what happens in the particldse speed of light is reached, it
would be possible, for infinite energy.

We think of a particle as a trapped light:

a particle, due to its nature of trapped light, demned to approximate what you
want the speed of light, but never reach.

If we follow the example of waveguide, now the missa fee paid ... for what?
We should say that is an amount of trapped enéngyminimum energy needed to
make that the particle exists.

In summary:

graphic relations that exist between the quantitieslved in these drawings meet
the exact formulas between cutoff frequency / fezopy of waveguides and mass /
energy of the particle.

What does all this then? Means that a materialgaresembles very much, indeed
Is identical with that electromagnetic field.

Our material particle at this point is no longenaterial particle, is no longer made
of matter, is exactly that electromagnetic wave.

All this results in formulas and equations but twobore the reader refer to Notes
[n2].

So everything is solved?

The examination of a waveguide there is alreadyipgothat an elementary particle
Is pure electromagnetic field?

Not really. Meanwhile there is a main problem: hera waveguide which takes the
electromagnetic field packaged and determinesutafdrequency. Who keeps a
packed particle in empty space? The electromaghelitbetween what dribbles?
Then there is a second great difficulty: we mustifu the electric charge. A field in
waveguide has all the ingredients, but no electrarge. It is electrically neutral.
For more experienced readers might glimmer a thifctulty, but a careful
reflection shows a positive sign.

Quantum mechanics predict the "dispersion of theewracket”. In other words, a
short wave packet of quantum mechanics, evereKidts, in that he is at any given
time the particle, with the passage of time is agreut. It is as if the propagation
media, the space, was dispersive. Sometimes reads kthat this was one reason, or
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principal, which prevented identification of therppele with its wave packet. He said,
"even though | see the particle, after a short timyeknowledge vanishes”.

Later on this mathematical fact are grafted phipbscal speculations of various
kinds. This has given rise philosophical considerat about our limits of
knowability of the real world. Einstein on thesentfs has always disagreed.

Now a waveguide, effectively, is dispersive. Whagslthis mean that waveguide is
dispersive? Means just a short electromagnetic wagket sent within the
waveguide propagates, but after a short time, aftezh time, is lost. Spreads out.
However, radar engineers do not see our philosaphigits of knowability of the
real world. They simply say that waveguide is dispe.

This in radar practice gives no trouble.

But not even give any conceptual discomfort. A shx@ve packet which is an
electromagnetic radar pulse is not lost for nothing vacuum. Disperses in the
waveguide, but this is a problem of the waveguitdeakes no conceptual limits to
knowability of the position of an radar pulse.

A closer examination of the situation is clarifyingw this dispersion mechanism
enters into quantum mechanics. Some equation®arally similar to those of
waveguides. But never mind.

Without going into too many details of equationd ao the conclusion is this: a short
electromagnetic packet that was identified witreBamentary particle is not lost.

With this the waveguides have finished what theyil@¢deach us. Do not solve our
problem. But take note that we provide strong evegen favor of our hypothesis,
despite the difficulties to be solved.

The two paragraphs that now follow are not strioigessary to proceed. We will
need later. So if the reader may want to skip tiye¢o the chapter on the Moebius
strip.
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2.4 The polarization

Let's talk about polarization. What is polarizafon

A vibration, an electromagnetic field is said paad and linearly polarized if the
electric field propagates vibrating on a plane. $ame will the magnetic field,
orthogonal to it. The plane of vibration of theattee field is called the polarization
plane.

The electromagnetic field is said instead circyladlarized if the electric field is
propagated forward and also turning in circle, whitimately describing a helix.

Since in circular polarization the field rotatesaigircle, it follows that has two ways
to rotate, one right and one left. Consequentky hlix is described is called, and is,
a left helix or a right helix.

What is the right polarization and left polarizatidepends on which way you look,
towards the source or towards the receiver, addfised by conventions. Obviously,
physicists and electrical engineers, just to cocapd matters, they chose opposite
conventions. | do not will venture to follow oneather agreement or seek to clarify.
Undoubtedly, if a thing | call turn left here, wersider that the right will turn there,
and this is enough.

(What's not so funny because a large and expeagperiment in England years ago
failed because misunderstandings about polarizaileneivers did not receive
anything for the confusion that was made on therpretation of the direction of
rotation).

The sum of two circular polarizations travellingtamdem, one right and one left,
gives a linear polarization. This, at least, ifitla¢e equal in amplitude.

If they are unequal, we obtain all the possible®of ellipse, more or less inclined,
flat, right-handed, left-handed and so on.
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The most general definition of polarization impltes definition of an ellipse of
polarization, which provides all possible casegarticular the extreme cases of
linear vertical, linear horizontal, right circuland left circular.

We can now examine what happens when a radar pitdsene target and generates a
reflected signal, because this helps us to semti¥@ction between two particles.
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2.5 The interaction with the target

With a radar sends a packet of electromagnetic svanea target. We use the terms
packet, signal, "wave train", "radar pulse" etcas@synonyms.

The packet is reflected from the target, intenaitg shape depend on how early was
made and how the target is made.

The reflected signal "resembles” what has arribet has some differences with
respect to it. Meanwhile, smaller. We can imagiei@ anly a portion of what comes
back.

In addition to this variation of intensity, the lexfted signal undergoes changes in
frequency, if the target or target pieces are mmpvamd polarization.

The change of polarization is expressed by sayiagthere is a change of
polarization ellipse. For example, a incident linpalarization may be reflected in
the form, in whole or in part, of circular polarima and so on.

In the radar technique is called a parameter, R@8ar cross section” or in its more
complete definition “scattering matrix”, which cotately determine intensity and
type of signal reflected from a target.

We can say that all these variations depend ofothes. What forms?

Meanwhile shapes of the target: This is not onlyials but it is also perfectly
calculated in radar technique. You can tell exaotiw they affect the shapes of the
target.

But we can also bind to the coming signal the cphoéform. For example, some
iIncoming circular polarization we can associatéoto a helix. If you have a right
helix action will different by the polarization thig opposite, the left helix. Opposite
polarizations can lead to dramatically differerguiés. And indeed this is what
happens.

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 form is horizontal thvedother is vertical.

Another example: a circular polarization that woaftéct a long vertical target
completely loses its characteristic of circulargs@ation. Will be reflected as linear
vertical polarization. This case is here represemtehe figure.

M
NM

linear
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Now add to this series, the dependence of thecteflesignal from frequency. The
intensity of the reflected signal depends on tkguency of the incident signal.
How? The reflected signal may decrease with inangasequency. But in other
cases the intensity of the reflected signal may mlsrease, or remain constant.
Depends on the shape of the target.

Typical cases are as follows [17].

For a flat plate, the RCS increases greatly wighftbquency; for a cylinder, the RCS
grows but grows less, for a sphere or egg shapdR@6 remains constant with
frequency, for a thin curved edge the RCS decreasesfinally for a tip RCS
decreases a lot. The various cases are summanmizegss. The graphs show the
intensity of interaction as a function of frequency
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So far the situation concerning the radar.

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

Here we conduct experiments in which they colliddiples and study the particles
produced. By varying the energy, intensity of iat#ion increases or remains
constant or decreases depending on the type o&atiieg particles and the "forces"
in play. For example, the weak force is ... weak,the intensity of interaction
Increases 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. H®®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 thegetics such that it appears no more or
no less than what's available. The conservatidghe@momentum 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 htssown 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 betweticles. The energy
(frequency) of the incident particle, together vwstiape determines the intensity of
interaction and the result of the interaction (wisagiven out), all under the umbrella
of conservation laws.

This way radar signals and radar targets may beaisiide macroscopic objects to
be put in analogy with particles and interactioftse basic idea is that particles and
forces are all of electromagnetic nature, light appear different due to the size and
shape of interacting objects.

We just have to make one last flight of fantasy.

That means we must associate the concept of sagreaicuit ..... also to the target.
The radar is not so, because the target is imneit8afore 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
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equal footing. Not even know which of them shoudddnthe right to be called the
target. It follows that the interaction incidentfpee, particle-target and reflected
particle can lead to changes in all three.

So summarizing the interaction with the targetv@as 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 citswf a certain form. If we admit the
possibility, for each particle of being a well-dedd spatial signal or space circuit,
then we can represent the interactions. Of coatbmteractions 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 thas possible. But we just imagine this
possibility.

Admit the presence of spatial signals.

But where does the electric charge?

We must justify the presence of electric charge.
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Chapter 3
The Moebiusstrip

In this chapter we will try to make us a modettof electron.
3.1 Electron as a current

Several considerations lead me to believe thaggards the nature we are able not to
explain but to modestly tell the world we see,rigyto be consistent.

The elements of a story are in observation, and ithéhe language in which it is said
that we have seen.

The language in this case is mathematics. Anceifstbry is done well, the
consequences are interesting, sometimes unexpected.

The electric charge is quantized. This means tlts only one elementary charge
"e" and jJumps of value "e", the electron chargasT$a fact. | certainly do not
entertain then groped demonstrate the quantizaficharge but only trying to tell
something coherent about it.

"l add that the case of electric charge is probé#idysimplest case, more complete,
more accurate, of quantification. There are difitraasses of atoms and particles,
but there is only one electric charge, which iscélyahe same in all cases. And this
Is the only case actually, it is not explained baigtum theory".

The phrase in quotes is not mine, is Schroedirgjer [

Therefore confine ourselves to a finding. Thereedeetricity quanta.

The electron is an elementary quantum of massenggn'E".

Energy is associated with a frequency through thgneatic expressiotis equal to h
nu”. The letter "h" is Planck's constant. The Greélete'nu” is the frequency.

This too must be noted and taken as fact.

So that the electron is an elementary quantum afgeghand energy is a fact.

May we tell these two things saying that the etetis a small current?

Let's say a small current that gives a value ofgdhée" and energy "E".

If this serves to tell in one fell swoop that thexan elementary charge as well as a
elementary energy, would be economic. "Essentiasnobfmoltiplicanda praeter
necessitatem" said one guy.

It 's relatively absurd to think that there is sture a small current which is so to
speak a current quantum, an elementary currentt Wiaa elementary current? But
since there is an elementary charge, and we caexptdin, and there is an
elementary energy, and we can not explain, | maghwell imagine a elementary
current explaining both things put together, andne fell swoop.

A current can justify charge and energy. A movihgrge is a current and a current
brings power. But you have to verify with numbdfsve put numbers are they
plausible? Brutal calculations can be done, jugih wiectronics. It's time for us even
though a rough idea of numbers involved.
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Under certain extreme simplification [n3] | mearccdation of power dissipated in
the resistance of an iron, the result is:

this current should flow in a resistance of abority thousand or thirty thousand
ohms or so.

This result is already comforting. A priori calctitans of this kind could lead to the
need for resistance 0.0000000000000001 ohms o10BOGM@00000000000 ohms
which would be awkward to interpret.

20,000 ohms instead is a more reasonable number.

But we see in more detail why we consider it reabta

Not so much the number itself, neither great naalkraut because it is relevant to
the issue.

If one makes a rough calculation to try to estinpteameters such as DNA, we can
reasonably think that the numbers that appearnsncedculation have to do with the
problem, say, parameters relating to a living ¢b#, diameter of a molecule but not
the length of a Chevrolet or the diameter of a CMizhael Jackson.

In the case what resistance can be associatedhigtburrent?

We are thinking about the possibility that the fdation of Everything there is the
electromagnetic field in a vacuum, we imagine thatfundamental particle of
matter, electron, electromagnetic field, is a smatrent, this current should
somehow exist in space. A current in a vacuum.

Electromagnetism knows calculate, so to speakietsistance of vacuum.

It is about 377 ohms. It is Z, "characteristic idprce of the vacuum®, one of the
fundamental constants of physics.

Certainly, though in a brutal calculation, wouldfascinating if we got the numbers
the following result:

resistance should be 377 ohms.

Instead the number that is is about twenty orythitbusand. Patience. The result is
not bad, we say that in a sense it is encouragiddesad us not to abandon our
hypothesis.

But why thirty thousand?

To be more exact calculations [n3] suggest a foarthat gives a resistance of 25,812
ohms.

Z appears in this formula, the characteristic ingme@ of the vacuum.

Appears then some alpha, which is the "fine stngctonstant”, a significant number
everywhere in the world of atoms. With the necassalculation, resistance becomes
25,812 ohms.

The appearance of this alpha is not shocking.

But the problem remains.

To continue, we should invent a theory that jussifihe presence of this alpha.

The road becomes too contrived to continue.
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There needs to realize what is the problem. If allsoarrent to represent the electron
that is the most fundamental thing in physics, tihehould only appear in this
current fundamental constants of physics.

Certainly it is comforting to appear Z.

From this point of view is also comforting to appahpha.

Alpha is a fundamental constant of physics, raitherso important that someone
believes that the most fundamental of all.

But why should combine these two fundamental contstia order to give rise to this
other value of resistance no more 377 ohms butl258ms?

To make us comfortable?

If these 25,812 ohms were in turn a fundamentastaon, should also intervene
elsewhere in physics. Should be made in some pthaical problem.

Not only.

Should be settledven more importarthan Z and alpha, because they appear directly
in the electron.

But among the constants of physics resistancei®i#iue is not there.

The table of physical constants the only resistdinaeappears is of 377 ohms, the
characteristic impedance of the vacuum.

There are no other fundamental resistances.

Or at leasthat was the situation before 1980

Well then for short we say that a fact occurred980, that at this point is amazing,
or at least suggestive.

Indeed, | must be honest and say that there wasthorg that seemed astonishing to
meat that time, or at least suggestive.

This resistance to 25,812 ohms was there, but there not realized. There had
never happened under the nose.

Since 1980 a new constant became part of the fue@physical constants.

A sudden and unexpected discovery has revealedeldundamental constant. It is
precisely this resistance and its value, measurttdgreat precision, was equal to
25,812 ohms, with more and more decimal digitsgaaglually better known by the
refinement of methods measurement.

The discovery happened by chance.

It was measuring the "Hall resistance” [18] on semductor materials. The measure
involves (.... needless to say) electrons, whigle gise to a current moving in a circle
under the action of a magnetic field.

The materials were semiconductors, like thoseafdistors, of various types, from
multiple vendors.

Yet it was realized with amazement that changingiwicertain limits, both the
semiconductor material is the magnetic field isdaHat of the electron, measurement
gave a value of resistance nailed.

There was faced with a new constant of physics.

In what sense?
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Suppose one measures the speed with which comaglaiapulse

First measures when the radar is stationary. Theasares the speed, when the radar
Is mounted on an aircraft approaching at 500 npé&gshour. Then measures the
speed when changing radar. Then speeds up thafaat2,000 miles per hour. Then
sends a radar pulse to the moon and measureduhe tieme. Then do the same with
a laser pulse. The measure gives a nailed valspe®fd. That is a universal constant
of physics, “c”, speed of light.

For our resistance the best current measure p®26@12.807572 ohms, and this is
the "von Klitzing constant”, this is the name thas become part of the universal
constants of physics. Klaus von Klitzing was theoBlqrize in 1985.

| must reiterate that at the time | was very impeesbecause when | began to take
their first thoughts on a current associated withelectron, the discovery, namely
that there was such resistance, had not yet octutiere's one that until then had
seemed a problem turned into a clue, the cluethlesdpproach was a reasonable
approach or at least worthy of attention.

We repeat what we said in brief.

We have expressed a desire to actually think abeupossibility that the electron is
electromagnetic field.

There are several ways to approach the problemwanthoose a simple approach to
electrical engineering.

That the electron energy has and charge and a araytbl associated with is a fact.
The same are also owned by, or attributable toyiert. This is also a fact.

Maxwell invented the displacement current, dudheodlectric field in vacuum

(which in turn was accompanied to a magnetic fiedd)we can use interchangeably
electromagnetic field and current at level of digse.

Let us consider a simple reasoning for the electron

let us consider itherefore as a small current.

This, to represent the electron, should be assatiaith the movement or transit of a
charge, just like the electric charge "e" of theceton, and should justify its passage,
as well as the charge, even the mass or energgf'thé electron.

Electronics teaches us how to calculate energycaged with a current.

By some calculations, to justify the values of tharge and energy, is necessary to
invoke an odd value of resistance, in which theentrflows.

Calculation shows that 25,812 ohms is needed.

In 1980 he discovered that this fundamental restgtd exists in nature, there is no
need to invent a force to support an untenableryheo

It 's the "von Klitzing constant," 25812.807572 ahrand with this name becomes
part of the universal constants of physics.

This is evidence for or at least comforting.

There are other clues?
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3.2 An eternal oscillation

If the electron is a small current, this currerddd circulate forever and be able to
exist in empty space.

We should think of a current or a space signayoarwant a space circuit in which

this current flows.

Of course it is complex to justify a self-sustagspace circuit in vacuum, but the
easiest way to do this is to admit, as a workingatiyesis, that is the case, except that
we do not know yet write the equations.

Let's see if we can say more about the shapetthrent.

How is done this spatial current?

Meanwhile we have a premise, otherwise there ifuston.

We talked about the electromagnetic field in vacutlihen we talked about current,
always in empty space. Then we used the term ‘@sagnal”. Then we talked about
space circuit. We used them as synonyms. But &gtwalcan use them
interchangeably. For the moment we take note sf thwill resume later in the
paragraph 9.1 on "Waves and particles.

Returning to the issue, as is done this spatiakaot/?

Here we are involved and help the wave charadsiditat, in fact, the electron
exhibits in the experiments. There may be opiniarieypretations, certainty or
debates about what this wave, but the fact istieaelectron also shows these
characteristics of waves. Consistent with the giterof others including Hestenes
assume that this wave is an electromagnetic wave.

In addition, we assume that the electi®this wave.

So the electron oscillates, vibrates, is an eletignetic wave and its frequency and
wavelength are the frequency and wavelength arsumned in experiments.

The small current that, in our hypothesis, is tlegteon, is not only a current, but an
oscillating current.

With the specific wavelength and the specific freagy.

So to the question "how is made this space currémt®egin with saying that it
should be an oscillating current. Moreover sin@edlectron is eternal this current is
eternal. Then, since the electron has a mass (@rtbiag keeps forever, this current
should maintain this energy forever.
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This helps us a lot because a circuit where a oufi@vs eternally oscillating with a
precise frequency, and in which a precise and aahsimount of energy is stored is
an easy circuit.

It 's an oscillatory circuit L C.

For those who do not even know about what is aitlasey circuit L C it would be
write an interesting book, dedicated only to thist's just say two words.

A "L C oscillator” is made with a capacitor C andal L. It 's a circuit that requires
the presence of pure energy who sits there, fores@Hlating between “potential”
energy in the capacitor C and “kinetic" energyha toil L.

The circuit is this:

C L

Its mechanical analogue is for example a spring witmass Or a guitar string that
vibrates. The L C circuit can "represent" this BQIJWith the oscillating mass, or if
you are pleased the spring with oscillating massregresent the L C circuit. In the
case of the spring, or a guitar string, the endrgybles between potential energy and
kinetic energy as follows:

Spring at rest m )

Potential energy

Kinetic energy m
Potential energy m ?S

Kinetic energy ,—D_—ZR O
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The spring is standing. Compress the spring: hesggnis "potential”. It is stored in
the spring, full of energy. Release the springiasdaps and releases its energy. The
moment has maximum speed, passing in the saméa@itwehen it was at rest, it is
neither stretched nor compressed. He still hagggnbuot its energy is only related to
motion, is "kinetic”. Reached its greatest elongaspring stops. Now is tense at
best, is ready to snap. Its energy is again "p@ténEtcetera.

Without friction, dissipation, etc., the phenomemontinues indefinitely.

In a L C circuit consider a current in the ciradute to the passage of an electric
charge. The energy still dribbles between potept@rgy, when the capacitor C is
charged and ready to discharge, and kinetic enghgy the charge runs its
maximum speed in the coil L and the capacitor ssltrged.

Capacitor discharged

Potential energy

Kinetic energy

Potential energy

Kinetic energy

WENINEREN

Without friction, dissipation, etc., the phenomemontinues indefinitely.
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All physical quantities involved in these phenoménarent in the circuit, the spring
rate, etc.) share the same shape over time. Adatisas of the form "sinusoidal
oscillations". Oscillations theoretically continunglefinitely.

They have been associated with an energy and gvecise frequency. Frequency
and energy depend on the parameter values inntgtci

Summarize.

Electrical engineering or circuit theory teach aisdpresent and study the so-called
equivalent circuits, mathematical models of readwats. In this case assume an
equivalent circuit for the spatial current that gladoe the electron is easy. This is a
simple L C oscillator. It's a circuit that requirdee presence of pure energy who sits
there, forever oscillating between “potential” &ein the capacitor C and “kinetic"
energy in the coil L. The total amount of energgasistant, it simply changes shape
constantly. The L C values determine all the patamseof the circuit, oscillation
frequency, circuit effective resistance, energy sman. Note that even here there is
a parameter, the “circuit effective resistance’][mv¢hich has physical dimensions of
a resistance, it's measured in ohms. But whils rheasured in ohms it do not
dissipates the energy. The energy is maintained.

Thus, an oscillatory circuit L C is a good candeltat represent the electron. We do
not know the extent to which the L C circuit regnets the "physical reality” of the
real circuit, but it is certainly a good candidaigerform the function of the
equivalent circuit.

It should be clear that the concept of equival@&eud.

Electrical engineers and systems engineers arstaccad to the concept of "model”,
"equivalent model" or especially "equivalent cittui

The physical system of which we build an equivatgrauit, acts relating to his
certain parameters like the equivalent circuit.

This speech, deliberately simplistic, however, sampes key features or limitations
of a model:

1-wants to be a representation of the physicaksysinder study only with respect to
the parameters examined;

2-does not necessarily fit the geometry or shapeaterial with it.

Consider, for example, a series of resonant cs¢hdat make the equivalent circuit by
the vibration of a bell or a guitar string or treeilations of a spring.

We are in this situation. We can not be sure o pfiysical picture of current —
electron as &rue L C circuit. In this sense we have created inaféa equivalent
circuit. But the exact reproduction of a flowing@nt, a current oscillation with a
very specific frequency, a stored energy that dadssipates and remains eternally,
all things are well feasible by the equivalent aitc

In our case the stored energy must be equal tel&ntron energy E and the
frequency of oscillation of the current must beada the frequency of the

electron. To justify this suitable values of paréene L and C are necessary.
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What happens if we put the numbers? You can mdkealatons with the theory of
oscillating circuits. Do some simple assumptions, hote, are much more advanced
than those rough made in the previous paragrapmrelib talk roughly of a power
dissipatedn a resistor. Now the circuit justifies an enetlggt remainsThis is

reflected in the fact that the " circuit effectingsistance " or characteristic impedance
of the circuit is measured in ohms, but it is astasice that do not dissipates.

For those who want me back in the calculationEs®eotes [n4]. Account here only
the result.

a characteristic impedance of 25,812 ohms justifyost exactly the electron energy
and frequency.

Again, the calculations refer insistently the regise valu€5,812 ohmalready
found before.

We hold this as a second clue.

(almost exactlyneans it would take the values of L / C a bitadi#int from those that
give us the calculations. This now does not maltigr we take note of this numerical
uncertainty, because we shall see later that evnmore precise assumptions this
will be deleted).

But if this is the equivalent circuit, as can b&eédut the true circuit?

As we shall see, it suggests a current wound d¢sedf on a Moebius strip.
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3.3 The odd strip

Stubbornly continue to think about the possibiltigt the electron is electromagnetic
field.

At every step, as we shall see, appear helices &aokebius strip.

Who is he? is a closed strip rewinds on himse#rafie made a twist of 180 degrees.
This leads to interesting mathematical propertias have made him an object of
study several times, and curiosities.

We can easily build at house with a strip of papea wire that represents the edge.

™

We, in the house, realizing that some curious ptogse

For example, a normal strip has two surfaces, osideé and one outside.

We stained two different colors. We do the samé wiMoebius strip. Color a
surface, we realize after a while that .... evenghs colored. There is no "inside"
and "outside": there is only one surface.

Likewise a Moebius strip has not two edges buhglsiedge. We can do the test:
following the edge with a finger will return to tkame point from where we started.

Yet.

We build first a normal closed strip, using papsi glue and then we cut it
longitudinally into two parts. Will we get, obvidystwo separate closed strips.
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This seems obvious enough, and we expect the sangeldly repeating the operation
with a Moebius strip. But if we do, we get insteadne strip. Seeing is believing.

\

These are just examples of curious properties.

But why it appears here a Moebius strip and whagroproperties?

We have previously considered a simple argumeatthis:

"consider a small current”.

This, to represent the electron, should be assatiaith the movement or transit of a
charge "e" precisely equal to the charge "e" ofdleetron, and should possess the
energy “E” corresponding to the mass of the electro

We should think, we said, a current or a spat@ial, or you want a spatial circuit in
which this current circulates.

Of course we observed that it's complex justifypatgal circuit self-sustaining in a
vacuum; they may admit, as a working hypothesisxigts, except that we do not
know yet write the equations.

But now we ask: how could it be done?

To introduce stepwise reasoning, we begin to saydmoelectromagnetic field could
justify the passage of an electric charge.

Pulses or "wave trains" or packets of electromagrieid are usual in radar or
telecommunications or waveguides. However, wheasses one is passed no
charge. The reason is that the electric field erdinrent associated with that we can
think through the concept of so-called "displacenwemrent” has a zero mean value.

I NSLNSDNNSNSS
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This means that are so many positive cycles asasty megative cycles. If desired,
we can also imagine that they are past, throblmany positive and negative charges
alternate, but the overall picture of what is gali us that is past a zero charge.
Nothing.

Conversely in the case of an electron must justiéypassage of a charge.

Then we can, we must think like a small electromemt, but with a half-wave

"spare" or odd, indicating the passage of a chaljether offset, but not her.

AVAVAVAVAVANV. .

And then how would the current-electron or electagnmetic field to stay in place,
justifying the electron when it is stopped? How sit@s current to pass but also to
stay?

The most obvious is that the electromagnetic fiefds on itself.

But if we tie him to the presence of a "odd" ha#fwe , must be on a Moebius strip:

It's here that can close a wave in wave with amyteger cycles (including zerpjus
half-cycle We can convince ourselves of this at home, haftingvith various
drawings.

With paper and scissors cut a strip and draw antion the strip that has, for
example, seven half-waves (3 whole cycles pludfateve). Better if the paper is
transparent.

This current could, if desired, run between the &éslges of the strip, if these were the
two long wires of uninterrupted transmission liagyo-wire line.

(Of course if that were the line is ... electrigalharged).

Now collapse the strip on itself as in the figuhes arrow at the top.
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The current wave does not close with continuitydeen the two wires. Not working.
It is no longer a wave.

Now just turn over 180 degrees either end of thp as shown in the figure, down
arrow. Now it works. Wave closes properly on itsaifl can run indefinitely between
the two edges of the strip (.... that are now glsiedge, the edge of a Moebius strip).

Now the current wave travels thinking of travellimga transmission line.
This transmission line never ends.

We have therefore a way in which a current witldd balf-wave can, turning on
itself, generate an electrical charge that is atel

Thus we can provisionally conclude with a modehvatcurrent closed in on itself on
a Moebius strip.

Made as a current? How many half-waves?

As we know, or rather as we imagined, there mustrbedd numbeof half waves.
There are other indications confirm this?
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3.4 The fine structure constant

Reasoning of physical nature has so far led to ineag Moebius strip.

These are just guesses and we will see that evbe ahd of the book will remain
conjecture.

However we will see now that there is another arguinaltogether, reasoning on the
numeric value of the fine structure constant, wiéads to the same assumptions of a
Moebius strip.

There is a mysterious number in physics whichesfitte structure constant.

| have an obligation here to say that when youssey sentences are inevitably a
number of people who say tHat themeverything is clear and there is no mystery.
| will leave the reader with the burden and ententeent, consulting papers, books,
Internet etc.., to decide what is the truth.

However, the fine structure constant is just a pumn@ber, like pi, ratio of
circumference to diameter of a circle, or the nunibgquare root of 2", ratio between
the hypotenuse and side of a right triangle witlesiof equal length.

But the fine structure constant is a ratio builthaquantities which are apparently as
potatoes and chocolates, belong to different bresmolfi physics. It 's the ratio
between the square of e, the electron electrioqgeh@lectricity) and the product of
the Planck constant h (quantum mechanics) andpnedsof light c (relativity
theory). Making the ratio is ... a pure number.

Among other circumstances in which it appeargyritréther its inverse 137.036) is
the ratio between two electron characteristic gtiast

One is "lambda c", the so-called Compton waveleriffis lambda c is the
wavelength of the photons they see when they icteveh the electron.

The other is "lambda e" calculated by analogy, dpya¢ing the electrostatic potential
energy of a sphere of charge e with the rest engfrthye electron

Note however that "lambda e" is not really a qugntiat has ever measured, it is
simply defined by the lambda c and the fine-stieettonstant. So the actual
definition of the fine structure constant is thalled first.

Speculation on the fine structure constant areedashey go from physics to
mathematics to esoteric numerology. What is thatbber? What determines it?
What's behind it?

It's an embarrassing situation. We can not say st that number, and not for
example the number 429.012 or 13.00061. But thi®iso much that embarrasses,
or at least not only that. It's even more embamasky the fact that electricity and
guantum mechanics with the speed of light whichmaaheory of relativity, appear
linked to that number. Clearly, the fine structooastant is sending a message that
we have not yet understood.

Richard Feynman said:
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D, Is it related to pi or perhaps to the basenatural logarithms? Nobody
knows. It's one of the greatest damn mysteriebydips: a magic number that comes
to us with no understanding by man. You might kaytand of God" wrote that
number.....*

Einstein was to put first emphasis on this entitlgich shows that inexplicable link
between quantum mechanics, electromagnetism [ribtelativity.

The fact is that the fine structure constant issétiu1 divided by 137.036 ... with
more decimal digits that define the value while giby gradually refines its
measuring instruments, and nobody knows why.

We come to the point.

| must now confess that | sometimes devoted tatiiertunate discipline that takes
the contemptible name, and rightly so, of "numeggiowhich is to interpret
numbers at random with criteria nonsense.

So you can discover, so to speak, that the agemahh years divided by pi and then
divided by the square root of 2 gives in metersside of the Cheope pyramid, but
similar and comparable results are not make any.

The fine structure constant has long been sackethfohing this sort of cabalistic
numbers.

A bit different is the case | was presented. Aryeadculation, expressed here in
graphical form, provides the following result

the inverse of the fine structure constant is \ab pi and a integer number, 137,
and is the hypotenuse of this triangle

137

The longest side of the triangle is an integercyd 37, while the smaller side ... is
pi.

The hypotenuse is then equal to the fine struaanstant (its inverse), coinciding
with the experimental results with impressive aacyras discussed later. The
calculation is easy. It is with the Pythagorearoteen and a pocket calculator, so the
result is 137.0360157.
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But how can you justify this integer 137 and pi?

Now in general dimensionless numbers, in mathegbitysics, assume a meaning
physically or geometrically interpretable. In these an integer, no matter who is 137
or more, may be somewhat understandable, may bethirdys".

The quantization conditions with integer numbeerswasual in physics. When a guitar
string vibrates, there are necessarily a integeraun of half waves. . For some
guantization condition may be needed 137 thingsteger number, and this is
plausible.

But why do | see the pi?

The pi was already a clear geometric origin, araficircumference to its diameter.
Do not see why it should intervene here. Until wel a geometrical ratio, we
consider this "pi" as introduced here ad hoc fotoakturn things, as if the years of
Noah or the pyramid of Cheops. However there imsarpretation, and do not
invokes the pyramid of Cheops, but only the elecand even (yes!) a Moebius strip.
A wire lambda c long on a donut with diameter laaledsolve things, but if it is
wrapped to give the edge of a Moebius strip.

The donut, "torus" in mathematics, has a diamet®bh e characteristic of the "size"
of the electron.

The overall length of the wire is equal to lambd&he Compton wavelength of the
electron.

In two turns is wrapped in helix an entire wavelbngdn a turn wraps half
wavelength.

Finally on the circle, hatched in the figure is toned exactly a integer number 137
of half-waves lambda e.
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137 half waves lambda e

lambda

It's quite interesting.

In other words under these conditions are callemlguestion all characteristics
guantities of the electron, ie there is no forgedoiduction of alien quantities.

At the same time it is invoked again the form @& Moebius strip.

All this .....interprets the mysterious relationsthat justifies the value of the fine
structure constant.

The inverse of the fine structure constant, as shiova simple geometric
calculations, is given by the hypotenuse of thanhgle.

The 137.0360157 .... etc. etc. not to be born hed at random but based on a
specific geometric model.

Now we say that the fine structure constant isstiigect of continuous measures.

A measure of the Germans very accurate [19] gav@dhue in the 90s 137.0360108
with a percentage difference forty billionths comgzhto 137.0360157. These values
seemed too close because | could think of a sicgleidence. Also, the reference
of the Moebius strip seemed impressive. All thisnsed to be a strong argument in
favor of my hypothesis about the structure of tleeteon. That in 1998, knowing that
worked on the electron structure, communicatecewiaail these calculations to
David Hestenes, with the help of my friend andeadjue Alberto Bicci. Here
attached is the mail:

As you can see | had the following response:

“Thanks for your interesting numerics on the fitieisture constant. Of course, no
one will give it much credence until it can be ged from equations of motion for
the electron and its interaction. | still think thidis possible.

Cheers...D. Hestenes”

le: "interesting, but so will not believe no ong/du can not write equations to justify

all the properties of the electron”.
And because | did not succeed that | decided tewarstory.
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Inviato:
A: Linea Signature :
Oggetto: Re: Consideration on the fine structure constant

Thanks for your interesting numerics on the fine structure constant. Of
course, no one will give it much credence until it can be derived from
equations of motion for the electron and its interactions. | still think
that it is possible.

Cheers........ D. Hestenes

Linea Signature wrote:

> My own activily is radar engineering, but | am interested in physics

= from years.

> | submit some personal considerations concerning the relation between
= the fine-structure-constant alpha and the number;

-

= {1/alpha)=sqrt{n**2 + pi*"2)=137.0360157

>

= where n is an odd integer, for example n=137.

= That is denved from the following "admittely primitive" model. In a

= ring torus [1], let the radius from the center of the hole to the

= center of the torus tube be equal to {about) r_c/2 (where lambda_c is
> the Compton wavelength), so that the corresponding circle be exactly
= lambda_e*nf2=lambda_e"137/2, and the tube diameter be lamda_g.

> Let a line on the torus tube have ane-half twist in one tum, so that

= it is closed afler two complete turns (and one twist). The total

= length of the line is

=g

> sqr{ (137"lambda_e)""2+(pi*lambda_e)**2 )=137.0360157 lambda_e
=

> Let lambda_c be exaclly equal to the length of this line {the edge of

> a Mobijus strip? [2]).

= The value 137.0360157 is quite close to the experimental value

= 137.0360108 [3] and the model has some similarities and some

= differences (or mistakes) with [4].

> | would be pleased to receive views on these ideas, Any comment would
> be appreciated.

=

= [1] "Torus" http:ff'www.astro.virginia.edu/-ewwsn/math/torus.html

> [2] "The Mabius strip and the annulus”

= http./fwww.geom.umn.edu/-strauss/i/mabius. html

> [3] "New determination of fine-structure-constant using neutrons - PTB
> news 96.2

= Edggguantum Mechanics from sell interaction” Found. of Physics N. 1,
-

=

> Besl regards

-

> Giuliano Bettini

> E-mail: idspisa.signature @tin.it

Prof. David Hestenes

DE:pan‘mant of Physics and Astronomy
Arizona State University, Box 871504
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We can summarize.

In the previous section we hagblysicalreasoning, on a current. Now we made a
numericalreasoning, quite separate from the previous amgh@fine structure
constant. Both lead to the same result. Next wedeikelectrical reasoning which
will still lead to the same result. These cluesocamitant become significant.

For readers who were physicists should not igneeddct follows. Reasoning was
introduced in a small wavelength lambda e. It il torought up an integer number
of half wavelengths lambda e. But why should theyrbelectron?

At short wavelength lambda e joins a large freqyelr87.036 times the characteristic
frequency of the electron. According to quantum magxdics this leads in parallel to
consider a energy or energy at rest or mass egua@#.036 times the mass of the
electron.

Who is she?

In fact this kind of mass in elementary particlgse There are "blocks of mass”
equal to multiples of 137.036 divided by 2 elecicanasses, though. ... completely
unexplained. The Japanese physicist Nambu hadmeposed a formula of the
masses of particles that would take account ofthéscks [20].

We can therefore conclude that a frequency assalwith this short wavelength
lambda is not so strange, though undoubtedlyaturus that it already makes its
appearance in the geometrical structure of thdrelecwhich these blocks of mass
has not.

Blocks of mass so they have the older cousin oéteetron, the muon, these he also
the pi meson, and this might indicate something.

But go on.
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3.5 The wave impedance

Retrace the journey made. We thought the elecsaairrent produced by an
electromagnetic field, but with a odd half-wavegage that justifies the charge. And
how does the electron to stay in place? The mosbaob is that the electromagnetic
field turns on itself, and this must be done on@eblus strip. A wave drawn on a
Moebius strip has indeed necessarily n integelsgeplus a “odd” half period. . So
we have a way in which a pure electromagnetic fald rotate on itself, justify a
charge.

We then saw that if the strip width is lambda & somade of an integer number of
half-waves 137 lambda, a length of wire that isdtng edge is equal to a Compton
wavelength lambda c. This allows you to "get",@speak, the fine structure
constant.

Moreover, considering that lambda c is the waveleag which the photons "see" the
electron, all we have seen is satisfactory.

In at least one book of fiction.

In simple terms what happens? This happens, thelmoesides being beautiful,
suggests once again the physical parameters etebron and "calculate" the fine
structure constant.

That's all we've seen.

But why the strip should be lambda e wide, whicprescisely that number?
To make us comfortable that we match calculatidrs@nable us to say that we have
explained the mystery of the fine structure cortStan

Why lambda e? Only to match calculations?

But there is another curious coincidence thatfygti

Summarize and then illustrate.

Electrical calculations we have previously showaieed to intervene to 25,812
ohms resistance. We later discovered that thisteasse exists. It has repeatedly
intervened in the calculations.

It's maybe linked to some aspect of the geometihefstrip? What geometric
meaning has this value?

Or rather has a geometric meaning?

From what has generated this value to 25,812 ohms?

Well, there is evidence that appears to link tieemysteries so that, at least, one
explains the other, and are reduced to a myststy ju

The geometry is such that simultaneously needd 2®%Bms and width lambda e.
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That is not necessary to make two hypotheses taiexghings. Given of one, the
other necessarily follows.

The clue comes from so-called microwave frequeneielsnique and it is provided
by the waveguide.

Simplifies a little things to make them visible.

Consider the motion of a circularly polarized elestagnetic field in a waveguide.
The theory of waveguides can handle exactly thempmenon.

We have already described:

the field travels at speed c, but propagates a&dspalong the waveguide. It
propagates along a helix and, depending on thalspéén which advances in the
waveguide, the helix is otherwise inclined.

:{>K

For every angle of the helix waveguide theory bitiesvalue of resistance, the
“wave impedance”, impedance seen that the elecgoet field in its axial
movement. Its value can easily be calculated vi¢htheory of waveguides. The
value depends on the inclination or the helix, Wwhethe same, the axial velocity v
Let's look at the edge of Moebius strip. If we la@efully in the axial direction, we
realize that he's done ... two steps helix, exitefttis case a helix pitch goes on, and
then another step ... goes back.

- —
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Perhaps we can persuade better if we manufactursteps of the helix wire, and
then join them to form the edge of the strip. Buiildxaggerated, out of scale to
better understand and see what it is.

—

/
As the travelling electromagnetic field on theg2rWe argued, we remember, an
electromagnetic field that he is to be equivalerd turrent flowing in space, rotates
on a circuit in empty space. The field, of coutsen in circles. Then if we look in

the axial direction, going back and forth. Pulsgtback and forth.
How fast travel?

Consider a, so to speak, part of the field thateisafrom A to B and then back to A.
/—) ﬁ
Yo

The size of the strip, which we calculated, wetale that the field covered a circle
with a total length lambda c the speed of lightth® same time interval, did back
and forth for a total journey twice lambda e. Theed in a circle and the speed of

D
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axial displacement are then together in the sati®c¢d v is between lambda c and
twice lambda lambda e.

We know this ratio, is 137.036 divided by two, eqoa68.518.

Ultimately, the axial velocity v is known. It is .8 times smaller than the speed of
light.

And then the impedance seen the field?

The theory of waveguides helps us [16]. We sawith#te waveguide is able to
calculate the impedance of the electromagnetid f@l each value of v.
Here v is known and the answer is:

avelocity v 68.518 times smaller than the speed of light correspondsto 25812
ohmsimpedance.

This means that the data 25812 ohms is implicsizes we calculated for the strip.

You can think of purely random numerical circumsts) but it is not. This
coincidence of the pitch of helix does not showmarical coincidence, but
coincidence of physical behavior.

Everything leads us to think about the propagatioelectromagnetic field on the
Moebius strip as a wave propagation on a helix wbmrresponds to an impedance
of 25812.8 ohms; the field stepped forward, theamedack and gradually batted
back and forth. As a L C circuit. Simultaneouslg ttharacteristic size of the strip
must be in the ratio lambda c / lambda e.

It's appropriate a consideration. This issue ofNfeebius strip is not so interesting
for numerical explanations, which may appear tisalteof a search found in a more
or less artificial way, but for providing interpagions of facts and circumstances, that
no he's thought to ask. The model provides unirgémdnsequences.

Some we have already found.
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It will find others.
Take for example the famous "half spin” of electnhich will be discussed later. It

IS given a spontaneous interpretation [n9]. Anotlase that impresses is the electric
charge. You can interpret the electrical chargaraesternal polarization.

We will see later.
Then the Moebius strip, treated as a distributedrpater circuit, justifies a

resonance current with all parameteings time exactof electron.
This we see now.

58



3.6 An eternal movement

Vortices as they imagined? Heisenberg reportedaftat a conference a spectator
had moved closer, thank him because, he said: hvade me realize that the
foundation of everything we are small vortexes”iddaberg had absolutely talked
about this, but the spectator was also happy bedaibad strengthened his
conviction.

Trying to imagine a purely electromagnetic consititu for the electron we have been
forced or led us images, and that of an electdpatial circuit has enabled us to
support the theory of oscillating circuits, waveigs ..... Now that we have reached a
more precise idea of this hypothetical circuit \&g sore?

We imagined an oscillating circuit or as we sapdtesonant”. What we had
Imagined it to be precise a parallel resonant dgiraLcircuit that keeps eternally
oscillating voltage across it, while inside a clating current.

It's also what is called a "lumped element circuatll the electrical characteristics are
provided by these values of L and C, which are imad)“concentrated"” in the coill
and the capacitor. The wire that connects themrdoestter.

But for very high frequencies involved the questnhianges: indeed becomes the
wire that is important, or ... just the wire maked and capacitor.

We can imagine very well if we reconsider the garhdribble of energy that we

saw. Without going into too much details to seertiwsst drastic is to repeat the play
of energy dribble for a piece of wire.

Consider a piece of wire that is done, for exami®e,this:

On it we see the same energy dribbling we had iseescillatory L C circuit.

Capacitor discharged

Potential energy
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Kinetic energy @

Potential energy

Kinetic energy

This time the values of L and C are no longer catre¢ed in the physical elements,
coil and capacitor, but are distributed throughtetwire and their value depends on
the geometry. This is an example of distributechpeater circuit.

But that means "distributed"? Distributed as? howw do calculations?

Look at the example we have done. We see ....irea What L and C we have made
in the calculations?

In this and other questions, there's an answereldre various ways of working.
One of these is, from a distributed parameter tirtaucreate a "lumped element
equivalent circuit” [21]. After this we can treawith the old techniques.

Probably not the case bore the reader with too rdatsils, some exact calculation is
in Endnotes [n6]. | can mention the method.

You can build a lumped element equivalent circuihwhe method of impulse
response. What is it? Explains with an exampleginga circuit, or any physical
object with distributed parameters that you wantdfuivalent circuit.

The equivalent circuit, if the object in questiared not dissipate but merely vibrate
without dissipating energy, will be composed ohabats that do not dissipate
energy, in practice coils L and capacitors C, bithewut resistors R which dissipate
energy (this assumption is not necessary but séovearify the example).

Who can be covered in this study does not disspadegy but merely react
vibrating? We think the metal railing of a balcomigh metal wires hang out the
laundry, a steel bridge, a guitar with six stritgst and the like. These objects
resonate in a first approximation without dissipgtilf they vibrate at certain
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frequencies or "notes", in the lumped element exjait circuit more L C oscillators
reasonably appear. Each of these will take acaofugdch note.

So how do you find the equivalent circuit of thism?

Conceptually, you give them a big hammer.

The system will vibrate at its characteristic freqay, with characteristic intensity for
each frequency. This will identify the equivalemtait of the L C oscillators.

In practice, the hammer is a mathematic hammdhngi€xcitation system with a
pulse, the "Dirac delta function" (still him, biiig¢ has nothing to do with the
equation.) The method of reconstruction of the ati@ristic frequencies is still math.

\ [
V

O

L Y

Doing this with the Moebius strip, the result i flollowing.

The Moebius strip is not equivalent to a simple b<gillator as we simplistically
assumed, but a theoretically infinite number ofiltzdors; the former has values C1
and L1, L2 and C2 the second and so on.

C1 L1

C2 L2

csé;‘% L3
|

The first of these is able to resonate at a waggtelambda ¢, Compton wavelength
of the electron.

The second at a frequency triple, the third aeguency fivefold and so on.

The result, if we think, it is not strange: it ordgnfirms what we see from the
geometry of the Moebius strip and its size, we kaow. On it sits a half-wave
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lambda c, but also three half-waves, frequencyetrifve, quintuple frequency and
so forth.

The values of L1 and C1 are now slightly differfroim those we found, in particular
the ratio is different L1/C1. Recall that we sddttthings were matchedmost
exactly Now with this more realistic interpretation oéthtrip, a distributed
parameter circuit, the numbers match exactly [n7].

A characteristic impedance of 25,812 ohms justfcty the electron energy and
frequency.

Let us draw a conclusion.

We can claim to have achieved a complete moddieétectron? Certainly not.

It's true that the model has a number of attragbinagperties.

A current travelling in a circle is associated wath energy which corresponds to the
electron mass [n8]. The energy in rotation justitiee precise value of the electron
spin [n9]. The charge in rotation provides the éxatue of the electron magnetic
moment [n10]. When everything is in motion are élyagatisfied formulas that
provide the mechanical behavior of an elementariigi@[n11]. The system, still or
In motion, performs exactly the values of wavel@érgtl2] which provides the “psi”
wave of quantum mechanics.

All starting basically from a single hypothesisetth is a current rotation, a rotating
electromagnetic field. Apparently it was possildeonstruct a complete model.
Everything is in place?

Almost. Too bad that none of the calculations m&tu®v something.
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To begin with Maxwell's equations do not providg akectromagnetic field can
rotate so. Maxwell's equations do not admit angtedenagnetic field that can stay
bundled, in a vacuum. We were forced to keep henghimagining a hypothetical
circuit that acted as a constraint.

Also known as the calculations that we have mepticare together at the very least
guestionable. It can not be used from time to &eetronics, the theory of
waveguides, the theory of transmission lines dridisted parameters circuits or
guantum mechanics, in a disjointed and withoutressistent pattern as a whole.
This when there was possible.

Finally, even when taken one at a time known as#heulations are debatable. Are
not able to really prove something. We can onlyteay with certain simplifying
assumptions, which in turn are made, the simi&gidppear, it seems that the
numbers match.

Clues.

Clues that suggest the structure of the electron.

We could say we have not stringent equations. iRaieBut we have the electron
that it is there to suggest that may be made so.

This is legitimate in a fantasy story.
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Chapter 4
The Hestenes model

4.1 Go-go helices

Exhibit now the electron model of Hestenes but,fis avoid confusion, we specify
the context in which on several occasions useavtird "helix".

We have already spoken of helices, and still happdim. We start from the last
case seen. We said that watching the strip inxttad direction, the direction of the
dashed line, one sees that is made of two steps hls is undoubtedly a helix. A
large helix. It 's already happened to use the Wioetix" to refer to this helix.

It's lawful but read a second helix screw. Suppgse run the wire from A to B and
then back to A (see figure). You will find that \&ee running, internally, along an
helix. This is a small diameter helix, an helixides In this case also we use the word
"helix”.
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There is a third case, is the case of somethirtgdlstanding rotated in circles. We
see a circular motion. If this something goes irtiam instead of a circle we will see
a helix.

It's the situation we encountered talking aboutalleetromagnetic field in a circular
waveguide.

y

It's important to understand in any case what kihtelix is talking about.

The helices are mentioned Hestenes of the lafer. ty

With these clarifications, we turn to expose thastdees model proposed for the
electron.
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4.2-"Still running!"

We have accumulated many clues. It is sometimels"#aee clues as a proof”, but
in engineering and physics three, or four, or melogs do not constitute evidence.
Remaining clues.

We fantasized about the possibility that the etettras thastructure. By reasoning
entirely different David Hestenes assumes and @&gpa model in some ways
resembling, both in structure and in numbers.

To put it roughly and in a nutshell, the model asss that the electron is made of
electromagnetic field that rotates in a circle.

You say: "Again!" ...

In fact, reflections of humanity sometimes haveiaaus thing. It is noted that often,
just before a discovery, many of us were arguingy.ov

Hestenes speaks [11] "multiple discoveries".

He refers to another topic, but the concept is ggnA discovery is when the time is
ripe to occur. In a sense it is noted that wherseogery is, well, at that time the
environment has made it almost inevitable. Manyppeare thinking over there.
Many people, in different places and different tanare persistently making the same
arguments.

Probably, says Hestenes, this is an extreme pbinéw, but it is the extreme
opposite of the equally exaggerated, which givdiseovery to the single stroke of
genius of an isolated individual.

In this case instead of multiple discoveries wel@dalk about persistent ideas.
There was in fact no discovery that so far has ladémto, as Einstein said, make us
really understand the electron. But there are giersti ideas. A persistent idea is that
something that runs in circles.

O D O

Many physicists tell us that it is naive, or wrotignk of the electron as a something
that runs in circles. But the electron shows tlapprties of something that rotates.
Almost all popular treaties of quantum mechanidsgemuch the same thing:
electron for some of his property is like a topt 8o not imagine it is really a top.
The reasons for this inability are many. One, hetlast, is as follows. Something
that runs in circles has an "angular momentum”. dimngular momentum is a
guantity, to put it approximate, to measure thensity rotation.

The electron shows an angular momentum, the spimeoélectron.
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But if it is considered a top, a ball that turnand, and make calculations of the spin,
does not add up. The electron has spin half of wishiould, if it were a top.
Conclusion: for this and many other reasons isenaid wrong to think the electron
as something that turns round like a top. Perst@p\rites, back in '39: "This model
was soon forced to leave ..".

But some physicists have stubbornly continued itiktbf something that turns
round. In recent decades this idea has becomeansis

Many in different times and places, have proposphyaical picture of the electron
as something that turns round. One such is Davgtdies.

The work of Hestenes touch various topics, camigdwith the new math, which he
invented, or rediscovered, as he says sometimasietivorks the Clifford algebra
[23]. For nearly forty years the innovative workkbéstenes has been little
consideration except by a crowd of enthusiastipettprs in Cambridge [24].
However in 2000 he finally obtained an importammognition from the academic
world, the Oersted Medal for teaching physics. T premium less known to the
public than the Nobel, but that in the past hasohedh celebrities including for
example, Oppenheimer, Richard Feynman, Arnold Safehdeamong many.

David Hestenes as we have said has worked hard oieaipretative model of the
electron.

Probably the paper that best expresses his idé@uatum Mechanics from Self -
Interaction [5], although later, he said [25] “d#spts shortcomings”. In [26] is
given a definitive interpretation mathematicallyeiw grounded" of the Dirac theory
on the basis of these ideas.

He begins by quantum mechanics.

In [5] he says:

“We note that a literal interpretation of the zl{mitterbewegun, a concept introduced
by Schrodinger to explain certain high frequenagiltzions that arise in Dirac's
electron theoryimplies that the electron is the seat of an ostitabound
electromagnetic field similar to de Broglie's pilwave”.

Later he says that the zbw is a circular motion sehcrcumference is lambda c, the
Compton wavelength of electron. and whose centeramecall zbw center.

Then he says that the trajectory of the electranation is a helix that wraps around
the zbw center motion.
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In [27] there is a further exposure of ideas, sunmirgg in my own words:

The Dirac theory suggests something that rotategsieists want to understand if
indeed the electron can be interpreted as sometiiagrotates. Some physicists
have tried to interpret the electron as a smalkltotg ball. But this introduces a
number of theoretical complications and does nd hauch. Together with Asim
Barut (note: another physicisand others | think it is much more promising the
following idea. The electron is thought of as a shess point particle and electric
charge q = e, executing a very minute helical mutmalled zbw, which is the origin
of the spin. The static electric field of the alentis the average value of an
oscillating electromagnetic field generated by tisv motion. The frequency of this
electromagnetic field is equal to the electron dedlie frequency. We face therefore
a new version of wave — particle duality, whereelextron is a spinning, electrically
charged particle to which this high frequency alectagnetic field is permanently
attached.

Then we find in [5]:

“Thus, we surmise that the electron mass and spmbe identified with the energy
and angular momentum of electromagnetic self-irdtoa. (....) To solve the self-
interaction problem and explain the zbw, it wilepumably be necessary to begin
with a suitable electron equation of motion couple@lectromagnetic field
equations”.

Summing.

Hestenes examine the possibility that the Dira@eqn, wich in quantum mechanics
describes the electron, say something about theigadystructure of the electron.
The electron according to him:

when it is stationary, rotates in a circle on aleiivhose circumference is lambda c;
when he travels, describes a helix;

its "pilot wave" is identified with the electromagjrc field.

With this following Hestenes, material particlesldetween them the electron first
should be described by a theory that admits:

“... bound (or standing) electromagnetic waves, thet pvaves attached to every
particle”.

with equations that says Hestenes [5], at this tioteeven try to write (No attempt
to divine such equations will be made hgre”

68



4.3 The evolution of the model

There is no need to enter details on the matheahaiodel of Hestenes, but we try to
tell it in terms that might not be strict, but sere illustrate the idea.

The model assumes that the electron is made ugcdfating electromagnetic field,
plus a massless point particle with electric chafdee electromagnetic field which is
discussed here is a standard field as usual. Wéhaadnof an electromagnetic field
such as television, radar, or light waves. Itsdegpy is dramatically higher than that
of television, radar, or light waves. This electegnetic field, therefore, as it were
"neutral,” not in itself justify the electric chag

Where is the electric charge? He says Hestenégiméassless point particle moving
on a circle. As it was not otherwise justified &ectric charge, we are forced to
buckle "e" electric charge of the electron, torhiating point, as the number written
on the shirt of a cyclist.

These two entities, the rotating point that warsanily the electric charge and the
electromagnetic field, coexist. How do they coeéxistwould, says Hestenes, the
appropriate equations that we have not, but théheresm is clear. Let's say they are
self sustaining with one another. The rotatingtelecharge generates the field. The
field holds the rotating electric charge, withouhming away.

The electromagnetic interaction between the twarg and field, generates the
mass and spin. They mass and spin, then haveategnetic origin.

The oscillation frequency of the field is equathe rotation frequency in the
circulation of electric charge. As we said thigyftency is very high. While the circle
on which the rotation is a very small circle.

Let's see a figure. In the figure the frequencyegsawith each ball a thousand times,
and so does the wavelength.

electror X rays Light \_IQf/rarec L{Q;lda TV Radic
@ @ @ @

0,01 Angstrom 10 Angstrom 1micron 1mm 1meter 1kmeter
3 GigaHz MgégaHz

The size of the circle, has undergone some chagesg the first ideas of Hestenes
[5] and subsequent works. Even here there is nd toeget into details, but we
display the results.
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Hestenes at first assumed that the circumferentieeadircle was equal to the
wavelength lambda c.

He later revised his ideas.

The circumference of the circle equals half a wangth lambda c.

You say: exciting!

Indeed, the fact that the size is changed by a lagth lambda c to half a
wavelength lambda c is not in itself very exciting.

It's always a tiny circle.

But note this:

on the circle sits a half-wave lambda c, as inrtiwdel with the Moebius strip.

Turning, finally, is the speed of light.

We can make a final confrontation between the twd@s. Both have the same size.
Both involve a movement at the speed of light.

Who runs?

In the Hestenes model circulates a massless @adirlg written "I am the electric
charge g = e". In the model with the Moebius stuips a half-wave of current, which
equals the flow of electric charge g = e.

Overall, the final result of the two models becasmilar. But there is one important
consequence. The model with the Moebius strip hastarnal structure. Brings
more complex geometrical information. This inforroatis to be interpreted.
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4.4-Other models

“...the same scientific discovery is frequently magdéwo or more people working
independently. (....) Moreover, the more importaetdiscovery, the more likely it is
to be multiple’D. Hestenes [11].

From one point of view is almost unbelievable thédt of people (speaking of
scientists and physicists) whisk head, a bit '@frgenow, the same ideas.

What we talked about? If | wanted easy | would Isaljces, waveguide analogies and
trapped light.

The electron is trapped light. The helical movemesat have presented the example
of waveguides, to justify the properties of thetigbe. These and similar ideas are
recurrent. The light wraps around itself and stagse, and forms matter. The shape
of the helix on which the motion of light is constaexplain the situation using
formulas.

All this is disruptive. The electron is so. Eveiyip else follows on the wheel and it
Is so. We are light. For a pure technological faot,of principle, we are not able to
modulate the electromagnetic field to achieve thinddut someone might be able.
Or someone has already done. No scientific revaiutias never been this size.
These extreme consequences are not talking. | ftuakhave fear of ridicule, is
afraid of exposing themselves, you have fear olvorg conclusions. And yet ..... the
electron is trapped light. Already say this, red¢gssd of philosophical considerations
about the extreme consequences, is a form of hefasyefore it is said with caution.
Form of hypotheses. However the idea is insisteoine people exposed to publish
it.

The shape of the helix is also proposed with iesise. Nature has chosen the helix
structure for DNA, and several other structurelsialogy. But the helix has its own
natural inclination to explain, using formulas, pecties observed in the particles.
What strikes, needless to say, against a numk@eofetical difficulties and
drawbacks. But even this is an idea that, despédlifficulties, many ventured to
exhibit.

| will make only two examples [28], plus a third®]2hat was recently put to my
attention by my friend and colleague Riccardo Raube

The first is the trapped light.

Williamson and van der Mark, the first of the Umsigy of Glasgow and the second
of Philips Research Laboratories in Einhdoven ne@icit the assumptions of the
trapped light. The reference paper is "Is the edach photon with toroidal
topology?" [28], published in the Annales de la éatron Louis de Broglie.

It is assumed that the electron is an electromagfield, a photon, which turns on
itself. The model resembles closely to that presgehere. In particular, it's assumed
the electromagnetic field trajectories that wrapaugonut (torus). It is never quoted a
Moebius strip, but so are these lines, just likéhmfollowing picture:
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All of the "justifications" brought in support dfi¢ model are debatable, but basically
the idea is very clear.

A electromagnetic field, a single photon as théaug say, is wrapped around itself
and justify the mass, spin, magnetic moment anciredecharge.

The authors also present an imaginative and iritegegisual idea of how magnetic
moment and electric charge could arise. This symisow | understand.

| make a provisional statement: “imagine a strig arcircular polarization, a
circularly polarized photon, which propagates alahg

A N /
@, 1%
\V

To be more precise we can not speak of "strip'tlwatwire line (which wire are the
edges of the strip).

(> > 'y

For the experts add that yet so it is not yet fsatiery, because a two-wire line would
support a vertical linear polarization and notaiac. So to support a circular imagine
to have and to build a four-wire line, on which caw truly propagate a circular
polarization by means of its components H and V.
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Clarified the situation, for practical exposurelwntinue to speak of "strip", and
always for convenience will continue to draw aystri

Consider then a strip and on it an electromagmediee in circular polarization. For
example in the figure the electric field is red dhde magnetic field, the wave
propagates from left to right and advancing spmmgerclockwise.

N

V W

0° +45° +90° +135° +180°

| for a more considered piece of strip or a porbbthe wave equal to half
wavelength. The fields rotate counterclockwisegaated in the figure, 0° and 90°
and then 180°.

Close the strip in a circle. The only way in whigh can think to close the strip
respecting the boundary conditions is to close & circle after torsion of 180°. In
this way, however, are not only satisfied the baumpaonditions, but it happens
more. Perform a twist of the tape (before closthg} are clockwise, contrary to the
rotation of the field, ie 0° and then (-90°) anti8@°). In the drawing, the brown
arrow represents the twist of the strip.

0° (-45°) (-90°) (-135°) (-180°)
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Let us now consider the vicissitudes of the figlitsrg the circumference so closed
(which measures half a wavelength).

Consider for example the magnetic field (blue)tstgrfrom the vertical position.
After a quarter wavelength the magnetic field icalar polarization rotated +90
degrees counterclockwise. But the structure thapaus it has been twisted in the
opposite sense (-90°). Therefore, the magnetid fiel is always vertical.

The same happens in any other point on the ciraemée, and therefore the
structure performs as a whole, a DC component iiica¢ magnetic field.

By the same reasoning is that the electric fiélthe start was directed outward, is
directed outward.
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Also for the experts the final situation responsirally and with a little imagination
even to the question:

"Based on Maxwell equations the charge should tésuin a nonzero flow of
electric field incoming (or outgoing) from a closealume. How is that?".

We obtained a magnetic field that remains vertigat] an electric field that keeps
outgoing outwards.

Thus a single photon, in itself not electricallyaohed, it exhibits precisely the
properties expected for an electron (here, a pesgiectron, a positron).
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We come to the second example, the shape of the hel

The shape of the helix is supported by TS Natar@j@mpartment of Physics, Indian
Institute of Technology). In his paper "Do QuantBarticles Have a structure?" [28],
Natarajan presents ideas virtually identical tastheve have exposed here.

Again, the "justifications"” are given a debatablgt, basically the idea is very clear.
The idea is that I've exposed here with the analifighe electromagnetic field in the
waveguide. Are thus justified the properties digpthby the particle in obedience to
the theory of relativity and quantum mechanicsc@frse not given any explanation
for the electrical charge, nor could, as we haense

aple=on

Here | must add a third significant example, Qiuagddu, “The nature of the
electron”, [29]. This work has been put to my atitamby my friend and colleague
Riccardo Rauber, during the English translatiomgfbook. | was impressed, and |
quote briefly. It cited a particular helig,closed two-turns helix, a so called Hubius
Helix, but rapidly recognized as the edge of a Moeltiys Sthe edge of a Mobius
strip is a Hubius Helix ")Here's a drawing.

The properties of electron are generated bytioelatory motion of a mass-less
particle at a speed of light on heliklany other data, including numeric, coincide
with the model proposed to me. Perhaps the maierdiice lies in the mass-less
particle running at a speed of light on helix. Thiwrk struck me, | was very
impressed, because the model of Qiu Hong Hu isalhsidentical to mine, also in
numbers. Also, something | was very impressedhaeivas aware of the work of the
other.

This recalls the earlier remark about "multiplecdseries” or “persistent ideas”.
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4.5 Comparisons

Confine ourselves to a final confrontation with thestenes model.

What Hestenes says is much more complicated apoldgize to him for doing so
brutal, but in summary, as we have seen, mentiogeometry and in the spirit the
model to which we arrived here but according tosoderations undoubtedly
primitive.

Remembers almost anything.

Except in the Moebius strip.

If we consider a purely geometric, the Moebiugpgsi.... a more complicated than a
simple circle.

Here is one more twist that the electromagnetid iimdergoes as it rotates in a
circle.

The twist of the Moebius strip implies that any walrawn on it inevitably also
rotates internally. But geometrically it means?

There is more an internal helix to be interpreted.

Moreover, if you wrap a helix on a donut, therefarg situations.

In fact, two types of helix , a right helix andedtlhelix, each of which can be
travelled in both directions for a total of fouffdrent situations.

In a figure drawn on a sheet is difficult to dolwreason, but it is obvious that for
any way to spin inside, there are two possiblectimas.

right helix left helix

We can also notice an interesting property, whienssmmarize as follows:

the left helix (or right) is an intrinsically leftbject (or right), which is that is going
through it one way or another.

You can clearly see from the figures. We observetample the right helix.

If I walk in a circle following the arrow that rd&s clockwise, | walk a right helix. If
| walk in a circle following the other arrow, rotag counterclockwise,........ | walk
always a right helix. How do you justify these faypes of situation? For the
moment's just say that there is internal rotatmhe interpreted.
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But perhaps we can say more.

The most obvious that come to mind is that canrked to the electric charge.

May we think that a change of internal rotationrajes the charge?

Use interchangeably the terms "internal polarizétitinternal helix" or “internal
rotation”. A careful examination of the things wew a connection between the
charge and the internal rotation is reasonableeddda closer examination shows
that this connection is required from what we sHitk not only possible but
necessary based on what we said. Simply had niagedot

We are saying that the connection charge = intgrolalrization is not absolutely
mandatory, but is mandatory if one accepts the méeld one accepts the model
there is no need for any further assumptions ath@utonnection between charge and
internal rotation: This connection is already there

The connection is established from the odd halfevav

Indeed retrace more carefully what we said.

We have associated the electron with a small cyrifeen we saw that the charge to
represent this current may not have even numblealtfvaves, we need a half-wave
odd. So the presence of charge implies a half wdde

But any waveform with a half-wave odd to wrap @®lt, can not wrap on a standard
closed strip, but must wrap on a Moebius strip itm@rnally must twist

So a half wave odd necessarily imply the presehagearnal rotation, an internal
helix. So summarizing the sequence of reasoningnexjis:

Charge =odd half wave=Moebius strip=internal helix

Among other things this allows us time to review tour structures we have seen is
consistent with a Moebius strip.

Two have internal helix opposite to the other timdight of the current
interpretation, two must be regarded negatively@gdd and two positively charged.
Reasonably this offers us the electron, negativeyo different spin states or
external rotation, and his twin brother, the antipke positron, positive.

Ttinternal Iéft helix T1internal right helix
opposite spin opfEospIn
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Chapter 5
Theweak interactions

5.1 Weak interactions and quantum mechanics

This short paragraph could be useful to peek soatbematical writings that | have
published elsewhere. Otherwise a short digressicih® weak interactions. Anybody
who wants can jump and go directly to paragraph @oarks.

In Chapter 2 on Radar we said tha interaction with the target allows us to
imagine all the possible mechanisms of interactibalementary particles

We shall now go on to consider for example the wieate. This force is exerted by
the particles W and Z°. So, if the interaction vihie target allows us to imagine all
the possible interactions, particles W and Z° easrof the "weak force" should find
their interpretation in the action of a radar targe an object in waveguide, or
similar.

You can support this point of view?

You can view the action of an object on an elecagnetic signal incident on it
saying, “Look, this is the action of the Z° pari¢br "This is like the action of the W
particle "?

But let's go on slowly.

The weak interactions are those in which intervehesweak force", one of the so-
called four fundamental forces of nature, the etentignetic, weak, strong and
gravitational. Since there are about books and lpojauticles in quantity, I'll put it
here to summarize the characteristics and progettrefer to these various popular
works. | will confine myself gradually to captuteose properties of weak
interactions that are relevant to this work.

Also will take advantage of that, along the wayakwaave becomelectroweak
interactions, ie those electromagnetic and weakaations were unified.

This gives us an advantage, because the electratmagreractions are more
familiar, if only because everyone at least onok the shock, he knows TV and
Radio and know roughly what is a radar impulse.

What does this mean that the weak interactionsi@feed with the electromagnetic?
Brutally said, is like saying that .... are elenatagnetic. They are just weak. Or rather
are weak at low energies, they become as intengmss at high energy (or high
frequencies, or small distances).

The electron "feels" both the electromagnetic aedkninteractions.

That said, you must say something about quantunhamecs.

The electron in quantum mechanics is describedi®yirac equation.

The Dirac equation describing the electron andlgstromagnetic interactions, does
not describe its weak interactions. What the Isalhe Dirac equation, and it does not
describe the weak interactions of the electron?c&iafter all, arelectraveak .....).
David Hestenes attempted to read into the Diraagualso weak interactions [30].
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Hestenes has done commendable work on the Diratieguso much so that now
we speak of "Dirac equation in the Hestenes form”.

He rewritten in another form, another mathematics.

Summarize the results as follows:

"now the Dirac equation can also understand theteleal engineers.....".

The result should be considered of formidable irtaoare, should consider that
before, in the original Dirac formalism, for elecal engineers average was not only
impossible to interpret the Dirac equation, buwtats impossible to try to reason about
it.

Too bad the mathematics used by Hestenes (Clifflyebra, etc., etc.), in some ways
elementary, is tricky and in other ways, howevdashionable.

In practice, ignoring everyone except Hestenesaandrking group in Cambridge.
However this new mathematics can serve to makeouk @n the Dirac equation
which I'll discuss in a little while.
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5.2 An electromagnetic wave packet

We started with the intent to examine a workingdtiesis, namely that the electron
was somehow a lump electromagnetic field, an elewignetic wave, 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.

| repeat.

The radar is sending packets of electromagnetit foevard the target to detect.
They travel at the speed of light. Can be produedithear 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 insidevéneeguide. It' sso big as the
waveguide, a little smaller to get in and can ypical 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 isaialong various wavelengths,
according to project needs. Say for example oneteahwavelengths.

What is the wavelength?

In the technique they are used a lot. Especialthéradar wavelengths usual may be
in the decimeter of centimeters of a millimetempelading on the application. In other
applications, the wavelength can be meters, husdsetheters, 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, thereforeave packet passes, can be
measured, or think to measure, the characterigticg by 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 tlotrefeis 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?

80



That is, there may be an equation that, delibgrageloring 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 alshéwaveguide, in order to have an
electromagnetic packet at all speeds possible, &agmg, 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 [31].

We must say a few words about this result, to eteltheir 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 aides

David Hestenes has tried to dig into the Dirac @quodo figure out if there is any
information on the structure of the electron, Inat'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 arahs

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.

It's as if we discovered that the same equatioasdhscribe 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 Hangemore 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".
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He says Tommaso Dorigo, an experimental particiesiplst, in a blog [32]:

Analogies are a powerful way to explain complicatentific concepts. | use them
as much as | can whenever | describe particle isyisi this blog or when | give a
outreach talk in a school. However, good ones ateahways easy to find. One
usually needs examples from everyday life, whiehsanple to describe and which
do not possess distracting features.

What are the analogies or similarities of behathat gives us the Dirac equation
[31]?

Firstly, an electromagnetic field wrapped in hefigide a waveguide is analogous to
the electron or positron.

Second: an electromagnetic field that travelswa@um 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 interpret the
action of the photon, or the "electromagnetic foradiich deflects or changes the
speed of the electron.

| tell this interpretation.

| help with a drawing:

electron Im
electromagnetic field wrapped in helix
inside a waveguide V

Summarize the action of the photon. It does sevknads but in particular
accelerates or slows down or diverts electrons

In the electroweak theory the action of the paetighoton" is represented by a
mathematical operator. We take this mathematicataipr and uses it in case
"visible" to us comes from the analogy. Take thegtmematical operator and we
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apply to the electron, to the electromagnetic figtdpped as helix inside a
waveguide. The action of the photon becomes theraoft a visible object.
And what is this object and what it does on thetetenagnetic field in the
waveguide?

| have shown elsewhere the result [31].

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 field@aveguide.

This is very interesting and suggestive.

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

Hestenes, as we have seen, tried. to read the imtea&ction into the Dirac equation.
In particular, he identifies the parameters thathiveks are characteristic of the weak
interaction.

In our case they are interpreted.

And with this statement | should stop. The resh&hematics.

| have published about that two rather complicgispolers.

But maybe something | can explain.

| try.
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5.3 A packet of electromagnetic waves and the releetak interactions

| said that the Dirac equation describing the etect

If now we find that an electromagnetic wave padkelescribed in the same way,
there are two: or the electron is an electromagnedive packet, or it resembles him
very much.

Also the most remote meaning of the Dirac equadi@controlled as in this case
refers to a visible problem. There are clear megmof various parameters.

We have analogies that are "visible".

Because now we want to interpret the action of weates, so we start with revise
the action of weak forces (the electromagneticddrave already spoken).

Weak forces are exerted by the particles W andadiies of the "weak force". What
they do and how do they work?

They do actually several things, but to simpliffixed on some examples.

Help me with the usual drawings to add the neutrino

The neutrino has no electric charge, has no mhgaysitravel at the speed of light,
and the study of the Dirac equation we have ideditivith an electromagnetic field
In a vacuum, speed c.

neutrino
electromagnetic field in vacuum

speed c

electron m
electromagnetic field wrapped in helix
inside a waveguide V

What are the particles W and Z° carriers of thedkviorce"?

The Z° does many things but, for example, is ablkgct on neutrinos.

No photon is able to act (to divert or slow dowmeautrino, which is consistent with
the fact that the neutrino has no electric changereas the electromagnetic force
(photon then) operates only on electric charges.

Neutrino can act contrary to the Z°, whose acteorepresent by a diagram (not a
Feynmann diagram but a sort of):
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The more complex the action of the W particle ait ¢ransform into electron
neutrinos or vice versa (and therefore a particte sharge).
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V neutrino

The challenge is to translate the mathematical &ism of the action of Z° and W
particles in quantum mechanics in mathematicalaipes representing the
electromagnetic action of the various objects.

At the risk of repeating myself, | summarize theaiion. The electron in quantum
mechanics is described by the Dirac equation. Tineclzquation describing the
electron and its electromagnetic interactions, am¢glescribe its weak interactions.
Hestenes tried to read the weak interaction inkdinac equation. In particular, he
identifies the parameters that he thinks are chematic of the weak interaction. In
the Weinberg Salam theory of electroweak interastis a thing calledsu(2)0u (1)
symmetry ”, an internal symmetry in an abstractspinstead, says Hestenes [30] (I
translate freely his thoughts) should be possiblgite a geometric interpretation of
this su(2)0u (1) symmetry in physical space (the real one).
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| have proposed this and something more, or ifwant more modestly something
less: it must be possible to give a geometric pregation and also see the effect,
given the aforementioned similarities, on the etgotgnetic fields. View that the
effect of the electroweak forces not only on eletagnparticles, electron and
neutrino, but also on normal electromagnetic figtdfsee space and in waveguide.
Why can we be confident that achieve it?

The question can be posed in these terms thatdllyrsimplifies apologizing to the
experts: the 8u(2)0U (1) symmetry”, internal symmetry in an abstract space,
contains the mathematical operators of which opeegents the action of the W
particle, another particle Z° and another partipleoton”, the carrier of the
electromagnetic force.

Of these one was interpreted and that is whaeisttion of the particle "photon”,
the carrier of the electromagnetic force.

Therefore, it is hoped to be able to interpretdtier two.

Well what are the results we provide the mathematidhe Dirac equation? These
results are described in mathematical articlesltmatpublished elsewhere [31]. | can
summarize them in a concise and simplified.

First, an electromagnetic field that travels ineewum at the speed of light slams on a
target, is reflected, and this is the action of Z°.

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

(And eventually third, as already seen ...)

Third, an electromagnetic field that travels onaveguide guide is pushed, or
slowed, and this is the action of the photon.

If we wanted to imagine the only with the fantalsg aiction of W and Z° particles in
guantum mechanics, based on everything we havaistildhow we could think just
about these analogies. We imagined what follows.

First, who is Z°? The action of Z°, seen in terrhsaglar, can be represented by a
reflection on target. The field is in fact diverteddelayed (or accelerated). The
object can then this is simply a radar target.

Second, who is W? In a radar analogy an objecttithasforms free space fields into
fields in waveguide or vice versa, exists and.is.... a horn antenna at the end of a
waveguide. It operates the transition free spavaveguide and then the above said
changes.

N — — N
vV — [\/ [\/ ——>\
\ /_
electron neutrino neutrino electron
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So we can be very satisfied with what tell us treghm

Mathematics gives us a "visual" interpretationha electroweak forces, and in
particular the weak interactions, which actiorstifdied on electromagnetic fields in
vacuum and in waveguide corresponds to the acfiorsible objects.

| repeat for the most attractive, which is the@cinf W.

W boson

It happens that an electromagnetic field in vacisimrapped in helix and becomes
a field in waveguide, and that the action of areobfhat is a horn antenna.

In this action mass it's given to the field.

The concept is important so it's worth insisting.

A circularly polarized electromagnetic field, whiépropagates, it travels within the
waveguide following an helical path. The extremaditons are infinitely large
frequency, where the helix is very long and thi&lfteavelling at the speed of light,
and the so-called "cutoff" of the waveguide, whaa helix is increasingly shortened,
the field ends with turn on itself, and stands¢her

Both the frequency and the energy of the field dbeyrelativistic formula linking
mass energy and momentum of a material particle.rii&ss is precisely ...... the field
energy at rest, ie the energy of the trapped fledti revolves around itself. Light
trapped.

So the electromagnetic field in the waveguide alydaehaves as expected for a
relativistic particle. A trapped electromagnetildiis behaving like a particle.

In particular it has mass.

The object that transforms free space fields iglol$ in waveguide is a horn antenna
at the end of a waveguide. It operates the tramsitee space — waveguide and then
gives mass to the field.

In all this did not include the Higgs particle.

Why quote the Higgs particle?

The Higgs particle appears in the Weinberg Salaarthof electroweak interactions.
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This theory describes and "justifies" the leptongarticular electron and neutrino,
and their interactions. The theory, for mathematieasons that now there is no need
to investigate, was born and developed with masglagicles. After all the
development of mathematical theory is necessairywent a mechanism capable of
providing mass to particles without mass, in patéicelectron. That was invented ad
hoc, the Higgs particle, which has sole responsildr this, and still is hunted, not
yet found.

The Higgs particle is an hypothesised particle whikit exists, would give the
mechanism by which particles acquire mass.

We might instead think of the creation of rest ggeor mass, because the light
begins to move in circles, like an electromagnigicl in vacuum which is wrapped

in helix and becomes a field in the waveguide?

Some scientists are seriously thinking about this.
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5.4 Electroweak interactions and the Higgs particle

We then showed that an object similar to the W hgsovides mass to the
electromagnetic field. | have carefully limiteddpeak about electromagnetic fields
in free space and in a waveguide. | noticed thatlectromagnetic field that travels
in a vacuum at the speed of light is captured bgra antenna, is wrapped in helix
and becomes a field in a waveguide, with rest gnengss.

| also noticed that in all this did not include tHeygs patrticle.

| did not speak explicitly of electrons and neutgnbut the similarities are inevitable,
all questionable, with electrons and neutrinos.

However Hestenes in one of his many writings (Dstidees, "Spacetime calculus"),
says more.

Speaking of the helical motion (note: helical motand zitterbewegung in the
Hestenes interpretation of electron are synonynestéhes makes explicit an
hypothesis that, given the similarities, it is netgting.

The hypothesis is this:

"This opens up possibilities for integrating the#éezbewegung idea with electroweak
theory. Evidently that would obviate the need fatuding Higgs bosons in the
theory, since the zitterbewegung provides an adtievea mechanism to account for
the electron mass”.

Hestenes says in essence that the mechanism wiacinaotion and / or helix motion
may be able to give him the mechanism of the alaatmass, it is unnecessary to
involve the hypothetical Higgs particle, which sohae called imaginatively God
particle.

Basically it creates energy at rest, or mass, lscthe light starts to move like a
whirlwind, a vortex.

Faced with possible elimination of the Higgs paetizy the electroweak theory
useful then | revise my previous ideas.

We saw that in the Weinberg Salam theory of eleaak interactions for
mathematical reasons it was invented ad hoc thgsHgrticle, among other things
necessary to give the electron mass.

However now the Higgs particle is still hunted, amadone has seen.

Also more of a scientist begins to think that cesatest energy, or mass, with some
other mechanism. May we therefore think that massaated because the light gets
to travel like a vortex? In analogy we saw thatbattromagnetic field in vacuum
"Impact” against the horn antenna, is wrapped lix la@d becomes a field in the
waveguide. May be this mechanism that justifieseleetron mass?

| digress on the vortices.

Come on, for example, in Pisa.

Crossing the Arno bridge, and looking below, one abserve the flow of waves near
the piers of the bridge.

Sometimes vortices appear, which are formed whernvdve energy becomes high.
The violent impact against a barrier can produesdtentities, which remain, though
short, independent life.
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Now it must be said that the mathematical mechabigrvhich manifests the action
of W on the electromagnetic field is a mechanisat tesembles a contact action, a
shock. The electromagnetic field "bump" and thenrngpped.

(Note that in quantum mechanics the W particleshiasge mass, has a short life and
acts only at very short range. This proves nothug,is compatible with the action
of impact against an obstacle). If this is the nagi$m to give a neutrino mass and
make it an electron, we can imagine thaywhere else in regions of space or time
the presence of a large amount of W particles naa transformed neutrinos in
electrons.

We can fantasize.

Currently there are many neutrinos around us,Hmretis not an appreciable amount
of W, also because of their short life. But forthignergies and close to the speed of
light the life of W becomes sufficiently long, say& theory of relativity. Live long
enough to see neutrinos. They would in an envirartrokhigh energy may have
constituted obstacles in large amounts, very magsawticles against whom the light,
even her great energy, could knock and rewind....

In any case, this mechanism would provide an atera to the mass of the Higgs
particle.

With this digression doubt end up on the weak adgons.

At this point, fantasy for fantasy, we can proctedroader hypotheses on the
formation of all material particles.

What we do in the next chapter.
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Chapter 6
Quarks

6.1 Composite particles

So far we have reasoned on the electron.

We now say that the electron is the simplest stahtacle with mass, the only stable
particle with mass believed to beementary

All other particles are thought to have composedhis sense the word "elementary
particle" for pi mesons or the proton, neutron, etc. etc., we can consider a relic of
the past. The electron has the right to be caleel@mentary particle. The others are
not elementary but composed [33].

Composed of what?

They say: other elementary particles.

But we have just seen that in hunting elementariyigbes the only has been found to
be such is the electron.

So the electrons are all? The only brick baseastactron? Accurate.

Meanwhile, we complete the picture of elementamyigas, and stable.

They are the electron and its antiparticle thetpmsj and neutrino together with its
antiparticle, the antineutrino. To put it brieftihe electron and the neutrino, together
with their antiparticles. The worstablemeans that these particles have eternal life.
Nobody has ever seen an electron disappear, ck doeen into any smaller pieces or
“decay”. The same applies to the neutrino.

There is another particle with these propertiess. tlhe proton. Although the proton is
stable. But the proton is not elementary. Thereabtendant clues, to say the
evidence, suggesting that the proton is a comppaiticle.

The neutrino and electron are in a sense veryaniVe can say, simplifying, that
the electron has mass and charge, and instea@titeno has not, and this is their
only difference. In particular, the neutrino, haymo mass, travelling at the speed of
light forever.

(Note that here we examine the assumption thaythrg is light, electromagnetic
field; what would then be a neutrino? Travellindred speed of light could only be a
particle of light. It differs from the photon hagspin %2 unlike the photon which is
assigned a spin 1. We are not deviating from a glelydea of de Broglie to consider
the photon as consisting of two half spin ¥2 photons

With this background we return to the problem & tdonformation of the composite
particles.

Hestenes [5] together with Asim Barut is assumedtl @h particles are composed of
".... stable bound states of the three particlest®n, proton and neutrino”. So the
brick would be electron neutrino and, where appatey the proton. The proton then,
being composed in turn, would be made of an eleara two positrons. Of course
neither Hestenes neither Barut nor anyone else &#veory that can explain how
two positrons and an electron could sit togethdomtm a proton, give the correct
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mass value, and so remain confined forever. Thaddhat as regards the electric
charge calculations match: two positive charggsosftrons together with a negative
charge of the electron give the charge +1 of tloéopr.

A

Williamson and van der Mark in the aforementiongttie [28] are a different
situation:

“If the electron is indeed constituted by a photdher elementary particles may also
be composed of photon states, but in some othégooation”.

We speculate that the particles (the authors say)e described by composite
confined photon states. This hypothesis is theeedorexplicit assumption of
"trapped light”. How can you connect this idearapped light by what you know
physics? For physics the most likely hypothestias of quarks. Quarks (see below)
are strange objects which isolated, alone, do xist.€50, van der Mark and
Williamson say, we think of as quarks, so to speékijeces of light that alone do
not exist.

“If we identify a quark with a confined photon sathich is not sufficient in itself to
complete a closed loop in space (...), it would thvaly be possible to build closed
three-dimensional loops from these elements witQ@®d QQ combinations”.

In other words, since the electron is a photon witambda c that closes on itself in
two rounds (the authors describe it), we examieehipothesis that quarks are
something similar, but not able to close in on teelves. In so doing quarks would
still exist as interior compositional elementsraioped light, but could not exist alone
outside.

The physics does not provide all possible combanatof quarks. Only possible
combinations of three quarks QQQ and combinatiof@ti)) of a quark and an
antiquark. (Why the physics says this? We could 'salgy so things go well").

Well, maybe, they always say Williamson and vanMark, that these pieces of
light, inside loops, can be closed only in comborat of three quarks QQQ and
combinations Q(antiQ) of a quark and an antiquark.

We now want to try to translate these assumptiotesa visual image of quarks,
which safeguards what we have assumed so fardagldctron.
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6.2-Quarks and SU(3)

"In any history of philosophy for students, thesficlaim is that philosophy began
with Thales, who said that everything is made dfewarhis immediately
discourages the beginner .... ".

So says Russell, "History of Western Philosophy”.

We could apply the phrase with some variationfiéoghysics and quarks.

In any explanation of physics for beginners thstfolaim is that we now know that
matter is made of quarks and that quarks are aet fire not existing alone.

Also this sentence is quite daunting, or at leastxciting. Why?

Perhaps it is because then you do not tell thesreadch more.

We do not know to describe the particles in a cocing way.

There is no physical image, visual, of the varipagicles. It tells the reader that the
stable elementary particles are electron and meutfine other particles are
composed, and are composed precisely of quarkdi®uiare they made of? And
why quarks are not free?

By comparison the reader but knows that atomsraedl solar systems. The
electrons revolve around a nucleus. The nuclemse of protons and neutrons.
Everything has a precise image. The reader alsov&ntough he did not know other
details, that the physicists they can do with thalel all the calculations you need.
For example, a nucleus having as constituents tetmips and two neutrons weighs
at least approximately, as two protons and twornestcombined. And so on.

In the quark does not happen that way. Everythegpmes much more nebulous.
The weight, for example, is not the sum of the WigEven you can not say what
the weight of each quark.

If you continue reading, we read that are threelqual,d,s are called, "up", "down",
"strange", and so called them a physicist Murral-@ann.

They are often pictured to put 120 degrees betwlean, like this:

d u
O

Why?

This picture reminds the reader something, a S@ymmetry, or something else
would know but they do not understand what itristact, these 120 degrees at least
their mathematical reasoning have it. Quarks h&aerec charge (+2/3) and (-1/3).
Quarks, so put at 120 degrees, have electricaijebameasured from the centre and
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along an oblique axis, which are just double tlieeqtand how they should be
exactly opposite, u (+2/3), d (-1/3) and so on.

d (-1/3) w203y

s (-1/3)

But those 120 degrees are something real? Quagkbeaobjects placed at 120
degrees inside the particles?

Continue.

Together with the quarks are antiquarks, which lepposite charges. As the
electron (-1) which has its antiparticle positrefi), so each has its antiquark to
opposite electric charge.

But roughly explanations end there.

For example, no one knows exactly assign a we@buarks such that a particle
made with udd weights as u, d, d combined.

Then top it all no one has ever seen a free quark.

What is strange. If the electron exists, one exp&csee every time an electron. This
actually happens. When this happens, we say: "Wasean electron”.

Nothing like that happens to the quarks. No onedvas isolated a quark, as they say.
However, there are composite particles, made afkgudhis you know. They meet
in groups, multiplets, groups of eight particlestéts), ten, and so on. There is a
definite classification. For convenience, the cosigoparticles, they are all listed in
the Endnotes.

For example, a proton is uud.

Instead it is a neutron udd.

Instead d with "anti-u" is a pi meson.

And so on.

But essentially as is done uud? How did udd? Andtwae the quarks are balls, and
what are these 120 degrees? And as the compodiegsare made in?

We now want to see if the assumptions on the chasgeternal polarization, which
has worked for the electron, is consistent withghark model.
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Quarks have imagined giving the particles an irgtesgmmetry, abstract symmetry,
called SU (3). The formalism of SU (3) has allowegbredict the presence of
composite particles and these predictions havegoroorrect.

That said, what is this SU (3)?

In mathematics there are complex numbers and \&ector

SU (3) is "the group of all unitary transformatiasfsa complex vector in three
dimensions”. This phrase itself is not very illumiimg. There is something like
talking about SU (2) for the interpretation of winican be referred to a radar signal.
Who is SU (2)? ). It 's already appeared talkinguslof electroweak interactions,
along with his cousin U (1). There still appeatbed in a different guise. We are in
mathematics: SU (2) is a "group of transformations”

SU (2) is "the group of all unitary transformatiasfsa complex vector in two
dimensions”.

Also this phrase itself is not very illuminatingjton the theory of radar signals a
complex vector in two dimensions is an entity comiyaised, describes all the
changes of polarization of the received signal.[8That say all the possible
transformations of SU (2) the radar?

They say that the reflected signal can be all ptssransformations of the
polarization ellipse, and SU (2) represents thdsmitary" means changing the shape
of the ellipse of polarization but not how is biig.other words SU (2) we get all the
possible elliptical polarization, but the same ggeltf desired, all polarization
ellipses can be obtained by combining the basiarpations. Basic polarizations
here are, it only takes two: the right circular deftl circular.

In the theory of radar signals with a complex veatdhree dimensions is any
polarization in space. Then it was on a planepis m space. In other words SU (3)
we obtain all the possible forms of polarizatiolipsk in space, all with the same
energy.

You can see that now it takes three basic polapizsito represent a generic
polarization. We choose these three basic pol@izsin a suitable manner and call
guarks. In other words we can or we might thinkjeérk as signals component a
polarization.

An analogy of this kind is usually not presentedadar theory, radar engineers does
not care and there is no need to develop it futtieee, because continuing down this
road we could only imagine, we could not certagoyne to understand "how they
are made the quarks”.

However, this SU (3) involved in the particles, dhdre must be some reason.

As we have indicated, the quarks have been imadigpenving the particles internal
symmetry SU (3). The formalism of SU (3) has alldwe predict the presence of
composite particles and these predictions havegorgorrect. In addition, regardless
of the real existence of quarks one can say tHig [3

....... even if quarks do not exist, the formalismf(8) remains valid and would
remain an extremely useful tool for the classifmatbf particles”.
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Referring to the meaning of SU (3) applied to thear we see that "quarks" are basic

components of a polarization.
We associate a internal polarization to a charge.
So let's keep this clue:

we can think of quarks as basic components ofnatgyolarization that gives the
electric charge.
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6.3 The structure of quarks

In an exact physical theory could never, at leashbw, give us a visual image of
guarks, but in a science fiction novel of course. ye

We follow some clues.

It 's important, however, a premise, we must redlmwat open before us various
alternatives.

Each of these could have its validity and its owaran.

In fact, what elements do we have?

One clue is that quarks make up the internal paaan.

But how to make? In the scheme of SU (3) a gempaiarization can be formed with
three basic signals, but they can be chosen mareahe way, and we do not know
which choice is better suited to suggest a visnale, a form of quarks.

Another vague suggestion that comes to us insigtpraperties of quarks, is that
somehow intervening 120° symmetry.

120° but what kind? Are 120° in space? Or are X&fiek phase difference? A
striking example, for connoisseurs of electrorves,are given by the rotating field
that uses electrical machines.

To produce a rotating magnetic field three-phast¢esys are used where three
currents are equal in magnitude and have a 12@dgirase difference. Three
similar coils having mutual geometrical angles 2 Hegrees will create the rotating
magnetic field in this case. All this produces @wiar polarization .... The rotating
field of electrical machines proposes figures of tiipe:

Quarks are related to something? Some calculasieas to recall the fractional
charges of quarks. | speak in the Appendix.

A third clue comes from a form: the helix.

The shape of the helix we have repeatedly encaoeshiarelectron.

It's possible that quarks are helices?

And if they were, two quarks may be composed inditngble helix to give mesons?
And three quarks in the triple helix to give theymas? These are forms of biology,
nature sometimes repeats its forms.
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A fourth clue is strange. These quarks should beabthe same time never being in
any way extracted from a particle.

This could well occur if quarks were helices whpsaperties depend for example on
a mutual internal position. Once extracted, thekpiavould no longer have any
mutual position, and would look for what they drelices, perhaps helices that alone
do not exist. We could identify a quark with a doetl helix which is not sufficient

in itself to complete a closed loop in space.

All these clues are confusing, hard to put togetioenposing a coherent framework.
It's possible that the development of one or mdrinese ideas will lead to valid
conclusions, but for now we can not determine whvely to go.

We follow therefore a convenient way of composimg tpuzzle" in a way that helps
us at least with the images.

Claim, however, three things.

First, that is not to be denied and even suppdhednodel that we took the particle
electron.

Secondly, the model, the image of quarks will congylexplain and possibly will
require the quark composition of the known parsicle

Finally the third and even more important as wendtto maintain key properties
that we have attributed to the electric chargepieespond to an internal circular
polarization.

To this demand that the quarks, which are assighages 1/3 and 2/3, are
associated with portions of a circular polarization

Associated in which way?

Us refer to the electron and how we imagined. frdkehelix "produces” the electrical
charge. A complete rotation of helix of 360 degrgesng rise to a charge of 1.
Consider a piece of helix that has just rotatedd&frees, 1/3 turn and more or less
arbitrarily assign to it charge 1/3. Consider aoselcpiece of helix that rotates 240
degrees, 2/3 turn. Assign to it charge 2/3.

At the direction of rotation, left or right, attatie sign of charge. To fix ideas
combined with a right rotation charge (-) and &tefation charge (+).

We draw such a piece of helix that rotates 240akgto the left, and one that rotates
120 degrees to the right:
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These pieces of helix are absurd about their plessiistence outside, not self
sustaining, that does not correspond to closedleiions of light, but can be
iImagined as compositional elements inside, wherg fiave a right to exist.

More, corresponding to a ternary internal symmaetdryl 20°, instead of a binary
symmetry, or 180°.

To be an internal symmetry at 180° look at a watled or plug. A standard double
plug.

We have seen that the conditions of existence turient half-wave who justify the
charge are those of closing on a Moebius striritather the wire, the helix that is
the edge, is made of two pieces, the first pie¢eisted 180 degrees and the second
of 180 degrees.

We manufacture two of these pieces and to conheqtits of a dual plug, male and
female, then close in on itself.

=

In this way we made a closed thread.

Now consider an internal symmetry of 120°.

For this we use a triple plug.

As you can now compose the helices? To work wittri@ary symmetry, build
ourselves first as basic elements pieces of hieleces of wire twisted 120° and 240°
(+120° and -120°, and then even +240°, -240°).

To be more precise we take as basic elements of thasad (-240°) placed in a
box and so many wirasto (+120°) always put in the box. Then let's hathird

basic elemers, always a wire (+120°), exactly as above, but wisiemehow differs
from the previous, example, with a different colbhis is somewhat a strange thread,
write above which is always a wire ( +120) degrées it is strange. However, even
this let's take many equal pieces and put themarbbx. Do the same for all
rotations of the opposite sign.
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Now taking random wires from the box using thelériplug realize all the possible
connections between the pins free. Will, closimgttiple plug,combinations that
form closed thread, a thread that closes on itself.

We can help with the calculation, or the graphica oomputer, or you can build
physical models. The end result is pretty amazing:

these closed thread combinations represent elemeptaticles. All the elementary
particles.

Namely, you can fin@ll the combinations (anohly thos¢ who make the quark octet
of baryons, the quark decuplet of baryons, thelqaatet of mesons and their
antiparticles (see [n13]). Here is a meson:

Help me with colors and draw a baryon.
Use the colors only to distinguish the various egecf helix, without giving any
special significance to the color.
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How to justify this result?

In truth there is an easy way to verify this.

Sufficient to establish a correspondence betweererend charge of quarks and
pieces of helix that we used.

We callu the wires (-240°) placed in the box and chalhe wires (+120°) always put
in the box. Then we take as the third basic elermemte (+120°), exactly as above,
but which somehow differs from the previous, exampiore fine, or coloured . It's
always a wire at (+120) degrees, but it is stralge calls. However, even this let's
take many equal pieces and put them in the boxhBsame for all rotations of
opposite sign, callednti-u, anti-d andanti-s. You're done.

Here we are now just the result. What he says ahtaresting?

First, the fact itself. A trick of joints, as a garfor children, reconstructs the known
elementary particles. Gives us, as it were a physwage. We can not pretend that
this is real, but it is certainly suggestive.

But, in addition, with interpretations.

A first interpretation concerns the elementaryipbas that exist. Why those? Why
just those? Well ... are those that give a thréaskd in on itself.

The birth of an elementary particle is connectetth \&@iconcept mnemonic, or at least
picturesque, "comes a closed filament". In addjttbrs happens with components
that are pieces of helix. With those pieces ofttblex forming particles are all, all
that are known to exist.

But not only are all: they am@nly thoseyou can not build up further.

A second interpretation concerns the electric ahafere seems to be confirmation
that the electric charge corresponds to an inteatation, and that quarks have
somehow a form that owns part of the rotation.

In fact, the final strand so created has its ovarival rotation. It corresponds exactly
to the charge he should have that particle. Buptbees have in turn a partial
rotation. Their rotation is the one that corresotudthe fractional charge of quarks.

A third explanation concerns the evidence of 12freles It was the need for a
symmetry of 120 degrees to build a working physimatel. These 120 degrees thus
seem to have a geometric counterpart.

A fourth interpretation concerns the helices. Inbikeseems that we propose forms a
helix as in biology. Combinations are precisely twahices that correspond to
combinations quark-antiquark of mesons and thréiedsecombinations that match
QQQ combinations of three quarks of baryons.

Here are some drawings of the structures that.arise
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Mesons:

00

and here was some baryons

100

| remember once again that these drawings do tattainy particular significance
to the color. Use color only to better distinguiste from the various rings.

It requires a final comment. The modelsemorphicwith the quark model.
Isomorphic to meahaving the same properties

If you find a model isomorphic with the quark mgodehere the bunnies are
attributed to the properties of quarks, it is clidwat the model works as the quark
model, but this does not mean that elementarygbestare made of bunnies.

The model presented here is just isomorphic.

This however is not in itself a defect.

A modelmustbe isomorphic, because it must provide all thaospgrties, found in
years of trials, which are well reproduced by thargg model.

Eventually it can be assessed if it has a moreiphlysieaning, or a greater "appeal”,
or less arbitrary assumptions can explain moresfactfor that provides a visual
image.
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In the present case is interesting that the legttncombinations that give rise to
observable particles have a suggestive interpogtadire those that correspond to the
creation of a closed filament.

Already this is interesting. Franzinetti says [34]:

“Multiplets we mentioned above are only observepezinentally butre not the
only predicted in the SU (3) scheme”.

(The bold is mine).

Namely: in the SU (3) scheme there is no interpitaf why other particles are
prohibited. The imposition of closed filament givestead an interpretation, if not
certain, at least interesting as hypothesis.

Note however that we talked about model.

We may speak of "equivalent model" as in electrradineering is introduced the
concept of "equivalent circuit".

Remind some things already said.

The physical system of which we build an equivalantlel, acts relating to its
certain parametess ifit were done in the manner of the model.

A model:

1-wants to be a representation of the physicaksysinder studgnly with respect to
the parameters examined;

2-does not necessarily fit geometry or shape oenatwith it.

Consider, for example, a series of resonant cs¢hat make a model to the
vibrations of a bell or a guitar string. We ardhis situation. We can not be sure of
this physical picture of quarks as helices. In #&isse we have created in effect an
equivalent model.

In this case, perhaps we could not even speakrafdel. We can call it a puzzle
game. But it is suggestive. The allocation of tharge to quarks as parts of helix is
at least consistent with the hypothesis of chasgatarnal rotation. Also interesting
Is the interpretation of the closed filament.

We will see in the chapter on the biology of pdesca variant on this physics of
guarks, which is even more satisfying.

To summarize: the assumption of charge as inteotation seems to apply also to
the quarks without contradictions, and also givesa picture of the composition of
the particles.
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6.4-Spatial arrangement

Ask ourselves what spatial arrangement could ta&ejtiarks.

We imagined to connect together with pieces ofxheuarks, two triples plugs,
which are then closed on each other.

As we have amply illustrated, it forms a singleseld thread.

Continue to help me with colors.

Use only the colors to distinguish the various egecf helix, without giving any
special significance to the color.

Wrap pieces of helix, quarks, between two tripllegp at a certain distance between
them.

Drawing one of two quarks with the color red, thieso with green.

A hose, a rubber tube, will help us for the wirgdprocess, then it will close on itself
into a ring.

The result is that the pieces of helix are arrargethe surface of a torus.

&
<«

=1,

J;

The red quark form a single closed loop in red.

Another ring, green, is the other quark.

(In fact individual rings are not closed, confirmithe impossibility of their
independent living. Only their combination formslased thread).

We saw that all the combinations made with randeogs of helixu, d, s (and anti -
u, d, s) and which have a closed thread, representinglémentary particles. All the
elementary particles
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Namely, you can find all the combinations (and dhlyse) who make the quark octet
of baryons, the quark decuplet of baryons, thelqaatet of mesons and their

antiparticles.
So we can safely draw a series of combinatigrs s (and anti u, d, s) in a closed

thread, being certain that represent mesons opbaryl heir spatial arrangement is
always a single wire, wound on a torus.
Here a number of mesons

=
e ——
=

and here was some baryons
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Consider a different hypothetical spatial arrangsme
Each of the individual pieces of helix has a didtindividuality.

In the following example the red quark starts by td pin and ends on blue, having
rotated (+120°) clockwise.

(Note that the piece of red helix could stop atlihee pin with a rotation (-240°)
instead, but this is not the case, as shown iadxdiary reference rotated 60 degrees
to the right that | showed. Proceeding in rotatradicated by the arrow, it is rotated
+60° clockwise).

Following is a piece of blue helix, which startsrfr the blue pin and ends on green,
having rotated (+120°).

The last piece of the helix starts from the gre@erapd ends on red, having rotated
(+120°).

+60°

No———

The individuality of each piece of helix is thertelenined by the degree of torsion,
or rotation phase, respectively (+1/3x360°), (-B&X°) or (+2/3x360°). We can also
consider a rotation frequency which is still in téo 1 to 2 or 1/3 compared to 2/3.
Incidentally these frequencies in the ratio 1 tr 2/3 to 2/3, could be a useful clue
to the development of a mathematical treatmenthbte there is no question. We
just consider these "electromagnetic rings" asrgatheir own specific individuality.
The presence of an electromagnetic interaction dstvthe rings could bring them to
arrange themselves in space as

- Trefoll;

- In three spatial axes to 120°;

- On three planes at 90° between them.

| will not make any attempt to imagine what kinddes might be involved or what
types of equations can govern the phenomenon.

Drawing these three possibilities following onlg@ncept of graphic symmetry.

106



& 0)<6-

| would emphasize that, despite the appearancepairate rings, these structures are
formed from a single-stranded closed ring. We sek that you can imagine even
separate rings. However, the single strand seefms more consistent with the
"confinement of quarks”.
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Chapter 7
A biology of particles?

7.1- Helices

At this point one might think that we should prop@scomplete explanation of the
structure of the various elementary particles arthqps of all the phenomena of
production and decay of the same. We will ventate anything like this. If until
now we have introduced fantastic assumptions, whjlag to support them with a
little math, from now introduce assumptions evenerfantastic, with even less
math.

We go into biology.

We found helices. Better to say we assumed helidesse would be quarks.

We also noted that the persistent form of the haatik more the presence of double
and triple helix brings to mind similar forms oblogy.

There is another clue.

To dial with quarks-helices was need for a symmetr}/20 degrees. The most
famous helix that appears in biology is the DNA lolethelix. It also shows a
symmetry to 120 degrees.

The two helices instead of being trivially opposed 80 degrees, are at 120 degrees.

SNV

There are precise reasons for this, but now waaitreterested. We note a fact:
there is symmetry to 120 degrees.

We may well speak of nothing more than a clue jtdatcurious, it is strange, is
suspect.

With a free flight of fancy we can say that thismsother element of similarity
between the internal composition helices-quarksrmaaldcular biology?

Are certainly similarities rather vague to serigusbnsider it, apart from its charm.
But insisting on this point of view, there is anatliact that could be defined entirely
unexpected that supports the idea of quarks heltbsa symmetry of 120 degrees.
The fact is the following.

If the quarks are helices, as they are together?
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In a sense we could say that we have said, fornsauée filament. In order to have
this, the partial rotations of 120 degrees or 240n&cessary, as we have examined,
and then the symmetry of 120 degrees.

What he says instead physics on how quarks aréhtexpe

There are forces between quarks, and there isoaythigat explains it, the color of
quarks.

This is essentially a mathematical theory, andaliff mathematics, except for those
for whom it is not. Physicists have since also madeal explanations for the
uninitiated, have tried to describe the theoryabred quarks.

Well, what's the point? The point is that the diggian of the color of the quark
theory seems to tell you ... the model we have ineghere.

Let's see how.
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7.2 Colors and quarks

Armed of fantasy let’'s now to imagine an interptietafor the theory of colored
quarks.

What is the theory of colored quarks?

In particles sometimes there are more equal quaskde the same particle. For
example, into the proton "uud" there are two quark

The thing is strange and following the physicsrishibited.

It's forbidden by the Pauli exclusion principle, it essentially says that the two
guarks being equal can not stand there togethteeisame place. Must differ in
something.

But since two quarks "u" are two quark "u”, equadlil respects, Nambu and others
said:

"have different colors”

At this point even a baryon with three quarks drequal, such as "ddd", it's
authorized to exist. Just suppose that each quiédkds a different color.

Assigned to all the quarks a further quantum nurrthés "color”, you can fix things
with three colors.

Each antiquark has the anticolor of its quark. &ged" has "u antired" as
antiparticle. The three anticolors are the threaglementary colors: any color with
his anticolor gives white.

@ © ©
R G B

Colors quark

Anticolors (complementary colors) R G B
Sometimes we seek complementary colors to represgiguarks. Other times uses

the same colors, with written above the bar thdicetes "anticolor”.
Everything is represented with drawings at 120°:

N
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Let it be clear that this is pure mathematics aathematical physics, then these
colors have nothing to do with true colors. Soghbsition of 120 degrees has nothing
to do with a real position to 120 degrees.

Instead, we assume in a little while they are 12@rdes related to a real position.

Let's go back to what does the theory of coloreatksi

If each quark exists in one of three colors, theelot of quarks and so perhaps there
should be many new composite particles.

But this is not, just assume that every particleshie "colorless".

Assign the three colors the property, taken togetbegive the color white. The
requirement for each baryon to be colorless ie tetHimits the number of baryons
to the existing ones known.

As for the mesons, all composed of quarks thamaatks, the color white is that you
will achieve with the presence of a color withatgticolor.

Summing each baryon is always formed by mixing R&Bgreen blue, while each
meson is formed from a color from its anticolor.

The theory, created to explain the presence of sprakks inside the same patrticle
was then followed up in QCD, "quantum cromodynathics

What does the QCD? The colors are held resporibtee forces that hold quarks
together.

It's a continuous exchange of colors that bindskgitogether. The exchange of
colors is by hypothetical particles "gluons", frégtue".

In this vision quarks of a baryon stay togetherdose they are constantly changing
color exchanging gluons, while any time there vgagis, however, the simultaneous
presence of three colors R G B. But over time theust be an equal presence of
each of three colors.

As for the mesons in them at all times is a cofaf s anticolor.

So far the theory.

Now let's play.

The game, in short, consists to give to the mattieadlaoncept, abstract, color, a
physical concept, the real position. The positibeach pin in the triple plug.

We have used colors to distinguish the positiorthefins.

But now we make a drastic change.

At the same colors we used to distinguish the gims the meaning of a physical
theory.

We make a triple combination with two plugs to threres (quarks), which gives
rise to a baryon.

As you can see in this example the red joins Wigéhgreen, green goes to blue and
finally blue to red.
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Once made the connections, the triple plug at@lrtlae right one, you rotate 360
degrees and will close the connection.

As we had already seen, will come a closed filamsrdapped on a torus. It's just that
closed filament we have attributed the stabilityha particle.

The elementary particles "allowed to exist” aréaict all and only those that
correspond to combinations of these quarks to gige®sed filament closed. He is
born a baryon.

Right now we speak just “baryon” no matter whas itno matter what quarks we did
use. To fix ideas, we can imagine that the wirestarsted, as shown, to +240° ie all
quarks areu".

The game now consists in the color of the quarks.

We said that from the red pin starts a threadithatiark "u". We can say that it's a
quark "u red”.

As you see the quark "u" starts from the red pioh rl@ach the green.

We can say that the final position has become &duagreen”. He should have
anyway to get a pin of another color, not red, heeahe links "rotate", or 120° or
240°. Then the quark should change color.

S
NI C@%

We pass the second quark "u".
This starting position is green, in the final pmsitis blue.
The final "u", changed from blue to red.
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What happened is not a chance. In the model we take®a is a general property of
baryons.

In baryons, in fact, all three positions are ocedpi

So is each of the three colors.

Therefore, the particle is colorless, R G B.

However, in addition, the positions are occupietihmw?

Are occupied working twists of 120 degrees or 2dQrdes, never right wires. This
condition is necessary for the formation of a atbBlament. It means thaach

guark is constantly changing position, or changkico

We can say our game is constantly changing the oblguarks that "holds together"
the closed filament structure.

In summary, this is indeed the essence of the phenon. Each quark, because the
internal rotation, constantly changing positioneTdbligation of the continuous
change of the position of all three quarks becosyasnymous with the fact that
guarks are wound to form a triple helix and a diostgand. In what could be that the
"forces" which keep quarks stuck in the particlppfoximately the same reasoning,
with minor variations, apply to mesons.

We can imagine alternative models?
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7.3- Helices and colors

We fantasized about the presence of various helices

We have seen that a particle like the electroralsmple interpretation with a helix.
We then associate the quarks to pieces of helices.

We have identified the compositions of quarks,dssj which could justify the
baryons and mesons.

The baryons are proposing to triple helices, wrdgpdorm a single filament.
Mesons instead we have associated with doubledselic

This speech, however, is somewhat ambiguous. Cemaidaryon as shown. It's true
that there triple helix, in that, in the figure, aee wrapped a triple helix. But this is
apparent triple helix. Indeed, as we always repgess, made a closed thread.

But then ... we are facingsinglestrand othreeseparate strands, ie three helices
real, distinct, juxtaposed with one another?

Making use of the imagination can associate doabttriple helices to mesons and
baryons in an even more explicit.

Think of an alternative model that we have proposed you want an evolution of

it. Consider the following example:

D ——=

In this example, the twisted wires are respectit° and 240°.

It will be recalled that we said to wrap the wiragpuarks between two plugs, D away
from them. A hose we needed help with the windiregess, after which we closed
in on itself into a ring. We saw three apparenidesl wrapped on a donut: an
apparent triple helix, in fact a single strand.
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Let us now with the following variant: let the twockets at a greater distance and
more precisely 3 times. We need a rubber tube &stionger. Wrapped wires exactly
as before for a distance D, continue to wrap.

A wire that was twisted 120 degrees is rotated 12@ie first distance D, another
120° in the second distance D, and then anothéer. B2t&r three repeated windings
were sold for 360°, a full circle. You return teethtarting point.

The wire was twisted to 240° is rotated to 240thim first distance D, then another
240° and then another 240°. The whole is equal@3,Awo complete revolutions.

So after three repeated windings also this wird ba¢he starting point.

The same for the third wire.

A
v
A
v
A
v
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This is the situation. Each wire has resumed it&lrposition.
We can now close the hose on himself donut-shdgesch strand folds on itself.
Formed three separate rings, three helices.
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On a donut is wrapped in circle a triple helix.

This time it is a true triple helix.

Three separate rings, but twisted together to fatnple helix.

They say this is just one example.

Not so.

If we adopt this variant of the quark model, a# fharticles we classified are grouped
into separate double or triple helices.

In fact, all quarks and antiquarks we are inevitagdsociated with rotations (+120°)
or (-120°) or (+240°) or (-240°). Therefore, whatethe quark composition of the
particle, after repeated every three-winding waa close in on itself to form a
perfect helix.

Who is in these conditions entitled to be callefiark?

Quarks may be the single helices.

The patrticles that we form with these rules arestimae of the previous classification
scheme.

We do not know if and imagine what these helicagdcbe prolonged. Indeed we
can imagine these pieces in sequence than they want

We have structure, as shown, with different pitehdes.

It's possible to think of alternative structuresesd there are helices, double or triple,
with constant pitch, 120 degrees between them.

It can finally think of structures that, after masgparate windings, are closed again
on themselves to form a single strand.
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In fact we consider any lawful combination of qusark

N

As already noted, if this structure is repeateddltimes, the situation returns to the
starting point.

Therefore it is possible to append the first eleimen

and closing the structure on itself, still a closetyle strand will be formed.
This mode of elongation can be repeated indefinitel
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and it is conceivable that the structures formech&mntain the same properties
(except grow into energy?).

Now we examine the theory of colored quarks, applyis variant of the model.

It can be assumed also in this case an interpyatédr the color. Indeed that is
unaffected.

Consider the previous situation and we associatedlor to the quarks, giving it a
physical meaning.

The figure is imagined a neutron udd.

Outgoing quark is the combination of, say, u rebdlu and green.

The u quark changes color turning 240° left, frem to blue. Rotate 240° left and
comes green. With a further rotation, red back.

Instead, quark d blue changes color by rotatingdetfiees to the right, turns green
and then goes red, always with rotations of 12@héaright. The same for the d
qguark green. For each distance D all quarks cheolge. The continuous color
change is caused by the change of color is in pastion.
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Once again, the essence of the phenomenon ig#tk:quark, due to internal
rotation, constantly changing position. The obligabf the continuous change of
position, combined with the obligation to alwayv@&all the positions occupied, is
synonymous with the triple helix formation and tteange of color.

We can imagine a triple helix closed on itselfda a ring.

Each turn each quark change color three timesr Aftall turn, each quark has
regained its color. Also at any time the baryoodkrless.

Y

\

=

Models of this kind lends itself very well to "egoh”, so to speak, the theory of
colored quarks.

Consider some statements [35] [36] from the deBonpf the theory of colored
quarks.

For example we examine the phrase "a quark ofenghavor has the same
properties and the same mass regardless of cpleese note that the characteristic
“u” “*d” “s” to the quarks is called the "flavor")'his occurs because the color well
we tied to location, and a quark changing colaraschanged, has changed its
position. The quark "u" for example, constantlymipag color but it remains a quark
u.

Another sentence: "... since the gluons are exathogntinuously, you can not say
what color is a quark in a any given moment". Waa can clearly see, constantly
changing position you never know say that colordgsiark.

However, ".. if all the hadrons are colorless,thances of the three colors are
equal". Indeed, as we see, every quark spendsrigsegually between red green and
blue.

The gluons are considered the carriers of the gtforce.

Consider the statement ".. when a quark emits soréls a gluon (ie change of color),
changes color but not flavor".
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This is also easily interpretable, in fact the guaranges its position but is always
him.

Again: "If the quantum number color is responsiolethe link between the quarks,
then you can see immediately the absence of stresipetween the leptons, because
the leptons have no color”. Indeed, the lepton®havpositionsn a double or triple
helix.

The color is also considered responsible for tlomfloement of quarks”.

This arises from the prohibition that might existe, colored particles.

In fact, in our scheme a free colored particle dmdver exist because, being alone,
no longer has a position relative to other, cdh@ntit would not. If anything,
showing a moment:

"... An antiquark stick to extract quark, formingreson. ... So, instead of isolating a
colored quark, all that you can achieve is the ti@aof a colorless meson”.

This is interesting.

We will use this in a little to imagineproduction

But we finish here.

Let's try once again to draw a conclusion.

We can say we have arrived at a final model forkgia

Certainly not.

The only thing that appears is an invitation tmkh@about models with double or
triple helices, with a symmetry of 120 degreeserattions and then the binding
forces between these helices, that act as coufdettieal circuits, would be
electromagnetic in nature, as between strongly ledugoils.

The physical Asim Barut quoted in [5] argues thaalinteractions and even strong
interactions are actually electromagnetic. Moregraly the strong interactions
would be short-range magnetic interactions. Theyld/take linked mesons and
baryons. Now these forces were the forces thatrdzetween the helices.

Hestenes also uses this idea to imagine an integlat helices.

We tried something similar, trying to make us asgl picture of quark justifying
the theory of color. But we have not a unique image possible alternatives.

For more on the way we have strayed from the iné¢agion of electric charge. In the
electron there was a plausible justification ewartlie value of electric charge. Now
this justification he's gradually lost its way. @na&gain we have only clues.

We close with the initial doubt.

It's possible that elementary particles can reerda forms or certainelical forms

of biology?

Imagine quarks as pieces of helix does not haife aflits own and go ahead with
the imagination.
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7.4 Helices and elementary particles

Nature proposes equal forms at different scales.

Let's look at some idea of Hestenes [5].

David Hestenes has proposed a series of hypotteseplain the structure of
elementary particles.

In his model the electron is a roundabout, a cifalds stationary, which becomes a
helix when the electron travels. Neutrino corregisoto a helix travelling at the
speed of light.

These are the only simple and stable helices tétdesleptons, ie neutrinos and
electrons with their antiparticles.

And the composite particles?

He imagines multiple helices, twisted, intertwintéds not clear what the nature of
this twist. The components helices are simple &sligall particles were formed by
helices, single or combined.

The simple helices would be leptons.

The double helices would mesons and baryons thigliees. Particles arise from
combinations of helices. For example, Hestenesdbkiders the negative pi (-)
meson and a image made of two helices. One ofatbénélices is an electron. The
other helix is an antineutrino. The two helicestansted. Then we picture the
antineutrino helix as winding around the electrefixa The hypothesis is congruent
with the fact that the pi (-) meson precisely decayan electron and an antineutrino.
As for the proton, could be made according to Heste¢hree helices intertwined.
Two helices are anti-electrons or positrons. Oraniglectron. The total charge is +1.
But why, says Hestenes, doesn’t the electron datehone of the positrons?

Could be twisted by a bond so strong, says Hestém@sevent them to separate,
except under extreme conditiofifhis seems no more farfetched that explanations
for quark confinement”

We envisage such circumstances but with a differenc

(In the first draft of the book | was very widethts point, but now briefly
summarize).

The difference is who are these helices componreticies.

The internal components of the particles wouldleptons, helices with its own life.
The internal components would be just the quarkstaed in the quark model.
They, as pieces of helix alone can not close ithemselves when taken one at a
time, would not have a life outside.

This interprets also the paradox of the existericpiarks, but also of their non
existence ... not as isolated patrticles.

There are, but we should not be isolated. Instéag disrupt a particle by forcing
them to leave, we would look .... what?

Now we fantasize and imagine something more, & stitacture.

Or at least the resemblance to certain forms dbbio

Biology shows us single, double, triple helices.
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Here leptons would replace the single helices.mbsons and baryons than double
and triples. Quarks would pieces of helix or meralzérthe strand. It's possible to
support such a view? The mechanisms of particldymoon are similar to those of

biology.
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7.5 Reproduction and birth

A living organism is born quickly and live long.

With this phrase we mean that usually does not émpipat birth and life take place
in similar times. For a birth that takes time tyglig follows a life that lasts much
longer.

What happens in the field of elementary particles?

In physics, it is noted and explained that manyneletary particles that are produced
by shock in accelerators are born for strong ictevas and decay for weak
interactions.

Tugging at stake as the varying degrees of fordmth cases, is justified in the end
the experimental fact, that is: they take veryeitime to born, and then live for a
very long time.

If this is not astounding for a living organismy tbe particles appeared strange. To
explain the strange quark is found, s called, tisfed, bringer of strangeness (-1). A
strange particle is charged to his creation of wiis of strangeness, and then takes a
long time to get rid of it.

Strange particles showed a further property: thew lor strong interactions, but
born in pair.

The next rule, to justify the creation of partiplairs, was:

“the strong interactions conserve strangeness”.

With this, the strong interaction responsible foe birth could not suddenly appear
out of nowhere a quark s, which is a unit of stearegs. For the conservation of
strangeness between before and after the appearbsedath strangeness (-1) had to
be together with the emergence of an anti-s tmgéaess (+1). The birth took place
then with the appearance of a pair (s, anti-s).

To put things in place the strangeness (-1), igtieek s, then had to end up in a
particle, and instead the strangeness (+1), thek@umi-s, in another patrticle.

Each particle was loaded so the amount of its gaaess, which would then rid the
time of his death or decay.

However a problem arose.

The patrticles did not die in pair. Each died ondwis for "weak interaction”.

During the weak interaction decay each of the tarigles would necessarily lose its
strangeness, no counterpart. With that weak intierecwould no longer kept its
strangeness.

How do you explain that?

For this purpose, stated the following rule orestant if you prefer:

"the strangeness is not conserved in weak inteyasti

All this concerns the strange particles, which Haek&ed in their quark composition
a quark s, or an anti s.

And everything works perfectly.

Strange particles created in the collision if thisra lot of energy. If there is no
enough energy can not make it to be born and gunetpj mesons or pions.
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If we now consider these pi mesons, or pions, théyiot know in any s or anti-s but
only u, d and their anti-quarks. So they do notyappthe rules of strange particles.
However, they also come quickly to strong inte@ttihey also have long life and
also decay, the charged pions, to their weak iotema

Not being strange, is not necessary that thein israccompanied by a pair of quarks
(s, anti-s), which in fact are not.

But every time they born, it is noted that the sxcof birth is still accompanied by
the appearance of pairs of quarks. A pair (u, antr a pair (d, anti-d). Or many
couples of that kind, if many pions are born.

Try reading them in another imaginative way.

Life is propagated through replication on molds.

Imagine something like this for the elementary ipbas, with an example.
Associate with any pair, (s, anti-s) or (u, antiet)., the image of a double helix.
We draw this double helix, without any claim to gsi¢rue with the geometrical
shape. For example, us refer to a pair (d, anti-d):

a:ti-d><

Then attach to a single helix, any of these twe,gfoperty on which the tape-mold
that replicates its mandatory anti-helix.

To build the replica used construction material.

In high energy physics particle production procsssavith a collision.

The collision provides the building material, pereergy, pure electromagnetic field.
In the collision, one of two particles frees at ament a quark as for example "d",
which then absorb immediately.

Or alternately shows outside a quark "d".

Could show its full filament so that you see outsidmong others, a quark d.
Immediately it is replicated on an anti-d.

At this stage the energy is extracted from theagurding material, and d is acting as
a template to impose the form of anti-d. If thexa iot of energy available, the mold
can form more of an anti-d. Also if there is adbenergy and some anti-d may give
rise to energizing its equivalent energized anti-s.

These replicas are detached from the mold andrarediately ready to act in turn as
molds. Example:
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/////gm—__
d
.\-v/

anti-s

Now on every anti-d replicate a d, on every anmgicate a s etc. The final situation
sees the emergence of couples, couples must ofdyati-d) and so on.

anati-d><
anti-
d

S
anti-d

These quark-antiquark pairs could immediately ddoaelectromagnetic radiation,
which for example is the neutral pion, which isygiated example into (d, anti-d) but
lives just a moment. Or the individual quarks cailddompose resulting in more
stable particles, charged pions and strange pesticl

In this way they should to provide spare componehtlese various particles.

An example of production of pions in a high enecgifision:

M)+ P T(H) 4 P HT() + ()

"du + uud-> du + uud +ud +du

Here is "born" a pair (d, anti-d) that was not éhemnd a pair (u, anti-u) that was not
there.

As you can see an analogy of reproduction and btrear similar to the forms of
biology and functions of DNA.

There is another very simple and obvious. It's mal@gy to the geometric nature.
Everybody knows that DNA has a double helix confegion. Much less publicized
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Is the fact thathe two helices are 120 degre&eappears here this strange and
insistent structure of helices to 120 degrees wivethave repeatedly met in quarks.

/R AVA

Of course none of this demonstrates somethingdiinrthe particles, or want to enter
here into a discussion of what constitutes "lif¢ature shows us, however, insisted
on equal forms that reproduce themselves at vegtBrent scale factors. So this
type of scheme could have a reason. It is weleduib interpret the production of pi
mesons, or pions occurring in accelerators. Thdywton of many pions are
produced by a high-energy collision between a pioth a proton. We can talk about
pion production oreproductionof pions, by analogy with the reproduction of
viruses.

Consider a violent clash between a pion and a proteagine a cell as a proton and
the pion as a virus.

The pion, if it is not "frozen", ie if there is emgh temperature, or energy, enters the
cell proton. Once inside, he opened his DNA hefixadich they begin to replicate
molds. This is how a number of pions children.

Sometimes, if there is a lot of energy, a pionckidaa proton but come not only
replicated samples. Also born other particles.

Then other births of particles require some moreega scheme.
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7.6-Other mechanisms of reproduction

Consider some examples of the birth of particlstogng interaction.
In the following example:

K()+p - Q) +K(#) +K°

a high-energy K meson colliding a proton produdégiostrange particles. K mesons
are reproduced while the proton he's excited attbment changing in a particle
Omega (-), but later return as proton. Look whaigemed in terms of quarks:

"us + uud-» sss +su + sd

Making a balance between before and after, wehsdartost were produced in two
pairs (s, anti-s). Quarks components were thestrdalited between the particles
originated. Overall, however, what happened is@y @ K mesons

Let's take another case

() +p - K(#) +K() +n

“ud +uud-> su + us + udd

Here you add a couple (s, anti-s) that was noetheéowever, note one more thing:
the pi meson produced no other pi mesons, K mdsans
A third case is as follows:

m(-) +p - A +K°

“ud + uud— usd +sd

Pop up a couple (s, anti-s) and is gone a couplanfiru). We can also say that a pair
(s, anti-s) has been replaced by a pair (u, anBuf once again a pi meson has
produced a K meson

We therefore have a more general reproductive nmestmathan described in the
previous paragraph.

Other reactions leave the fun for the reader (ritg:in terms of quarks is dss):
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KG)+p - =() +K(+)

M)+ p - Z() +K() 4K

So we summarize:

We hypothesized that the particles as it were waoflexistence correspond to the
condition that the parts, quarks, we have to matlesed filament or, with the latter
variant, double or triple helices. Organisms coastiem. The birth of particle by
strong interaction, in addition to mere replicataparts through a mould, we see
mechanisms of substitution and mutation.

We can still say that you create new organismshhaue the possibility of
substitutions and mutations?

Let's stop here with the imagination.
As Hestenes says to finish one of his most imayeatrticles [26]:

"That’s enough speculation for one paper!”
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7.7 Shapes on shapes

Nature seems to suggest a recurring motif: thermzgtion of forms by stable bricks.
But what is stable? Everything seems to some extafieable.

Atoms are stable bricks for the construction ofteraimolecules.

The molecules are in turn serving as a stable ingjldlocks for more complex
constructions.

But the molecules are stable up to a temperaturtoodigh, otherwise disintegrate.
Disintegrate into atoms which, at that temperatrgmain unchanged.

Consider synonyms "temperature" or the amount efgninvolved in the
environment.

We realize then that the atoms remain unchangeldyontreach energies
(temperatures) such that dissolve them. At thiatpelectrons are separated, stable,
and atomic nuclei, stable.

But the atomic nucleus is considered stable asdsnge have seen that with higher
energies, breaks into stable components.

And so on.

An examination of a little more accurately showt thihthese bricks behave similarly
in three typical regions:

at a temperature for them is low they are stabdzeh, hibernating;

in an intermediate region, involved in reactiongs,| combine;

at a temperature for them is high, burn, die, tkgrate.

When disintegrate, they remain the brick components

These components are stable bricks because thetatme is still low enougfor
themthat they are hibernating.

Continuing to increase the temperature, the cyedames. Or conversely, if the
temperature is not too high, there are forms tphpear to be rigid, stable,
crystallized. Schroedinger in his historical bodKHat Is Life" saw in this form of
stability the transmission of genetic informatiarich he attributed to an "aperiodic
crystal" anticipating the discovery of DNA.

Very high energy and unimaginable could also dtlae last brick instead we seem
inexorably stable and eternal, electrons.

What would be next? Perhaps pure electromagnetut. fi

We are therefore faced with a fanciful picture, based on the facts as we know
them today.

At high temperatures (energies) of the universestoriginal state, formely the

light first elementary particles.

Next, and then also at the lowest temperatureiseotars were formed and form the
nuclei of atoms.

At lower temperatures of the planets are formedecules, and so on.

Each form is a "building block" or basis form ftketnext shape. As long as the
temperature of destruction is no longer achievébasic form) may remain stable.
What was the beginning?

What is the essence of which all things?
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Some argue that the high initial temperatures tha®a dense and indistinct "soup”
of quarks and electrons, neutrinos and photonseien before?

Photons are electromagnetic field. If we assumedharks electrons and neutrinos
are made of electromagnetic field, everything islenaf the electromagnetic field.
Matter is organized into shapes.

For a long time the basic forms have been idedtidie dots, little balls. In some
ways, if we do not look inside, the atoms aredittbts. Even a planet or a star is a
dot, if we look from afar.

Biology has begun to discover helices. They in aethelices so to speak. Biology
knows that these sort of spiral staircases haubstisicture. They are manufactured
in their turn with the bricks that we can represaith little dots.

But they are really little dots? A modern treatdenolecular biology shows us an
infinite number of shapes of helices that make ngpgins.

We go down to lower level and come up to atom &ea electron. Following
Hestenes, we continue to find helices up the elactrhe most common composite
particles, in particular the proton and pi mesams,intertwined helices.

The constituent helices are few enough, electradshautrinos, with their
antiparticles if necessary.

Helices of what?

What is the electron? For Hestenes, electromaghelic There is indeed in the
Hestenes model a point charge, a point, withousmakich justifies the charge q =
e. Here we have presented a hypothesis that makedess of this point, the
electrical charge is justified herself by pure gl@magnetic field.

However, even for Hestenes, after all, this issaphantom point charge more than
what the electromagnetic field. There is in fagdt [5.. a kind of electromagnetic
wave particle duality where the electron is bothverand particle’.

The point is therefore nothing more than another twasee the wave. | tried to
explain it in section 9.1 “waves and particles”.

Therefore supposed a electromagnetic constitubothke electron and then for the
proton, did exactly two positrons and an electronall matter is composed of
electromagnetic field.

Hestenes never makes this claim explicitly, attlaad understand it.

But it isimplicit in his model.

My personal impression is that these statementdargerous, you risk criticism and
controversy.

Schroedinger, despite the fact that .... Schroedings, was subjected to jeers for his
ideas that everything was made of waves. Furthexmaoisks being misunderstood.
Probably, indeed certainly, Schroedinger proposezhsific hypotheses much more
articulate the simple statement "everything is mafdsaves", but this then becomes
easy formulas joke.

A similar situation faced by the phrase "everythmeglectromagnetic field" or worse
"everything is light"

But it's a hypothesis to be investigated.
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Could serve as some kind of new equations. Couldldp some new and more
complete view of the electromagnetic field.

And then what the electromagnetic field? Basicdtynotreally know what it is. My
physics professor said: "The current is that wingameasured by the ammeter".

By this he meant that a physical quantity is defibg how they can be measured,
namely physics, ultimately, says something liks rheasured but physics does not
pretend to sayhat it is

So maybe, in fact it is certain that in future wid tetter understand the
electromagnetic field.

Certainly, as we understand today, a bit as we kaaava little work of fantasy, if it
Is common ground that all is electromagnetic fiblere would be consequences ...
very embarrassing. Matter would lose its importamsecentral role.

Be the case that Schroedinger believed a predognainform over matter.

And a form is malleable.

So as today an electromagnetic wave is modulatecetiie an image on television,
so you could theoretically shaping, modulatingdhextromagnetic field to produce
the matter. Produce objects, and imagination endiving organisms, and that
someonanight be able to do.

An example? Perhaps we have received or we resasilemessages. These
messages may be that complex molecules or biollogickecules or strip of genetic
information, do not know.

What is certain is that it seems to me that thelS&larch for extraterrestrial
civilizations using radio telescopes and huntingafed or modulated radio signals
be ..... not so much, | would say, a lack of wisdaan.. a lack of sense of humor.

| always think of this example:

in a galaxy far, far away ... .. a highly developedlization has reached, say, the
level of development that has made him discovedthen. Thus begins the search
for other civilizations in the universe by lookifay large antennas to hear drums.
Obviously what makes us smile, because we willalsetromagnetic signals. But
they do not know, because they confuse the drutimeasighest level of technical
means for transmitting information.

Exactly the same way, with the same ingenuity, @eks... modulated
electromagnetic signals.

But suppose that everything, including matter, ®lalated electromagnetic field, or
something similar to what we call electromagnagtdf and that someone .... knows
how to modulate.

(Note "en passant" that someone who knows how wuhate, according to Veda
thinkers and also Erwin Schroedinger could alsolrselves, because we are that,
following the Sanskrit sentence "TAT TVAM ASI", wth reads “you are that” or
rather "THAT-YOU-ARE").

In this case the highest level of technology thaytmagine, to see if there are others
listening, could be. ... sending these items, mratdimensional modulated signals, if
we call them. The amount of stored informationasgeptially much greater than any
one "Beep Beep".
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Because of the low binding energy of these objectgmod way to preserve them
during the trip would be to avoid their environngewith high energy particles or
high energy photons, that use a low temperaturehak to use a refrigerator ... that
IS ......comet®s good container as possible for the post. lindiacstuff so we receive
a mess but no one, so to speak, considers them.

These ideas are, for example, Fred Hoyle, but isn tho not enter.

What | say is that certainly we can not confuseaaurent modulation capabilities
with the "top" as possible from others, for the @ienfact that years ago we thought
the telegraph, and then to radio, then televisrmhtaen coherent multiphase coded
signals, and then and then and then.

Here's how the restatement of all of us to onetamnlbs to trigger endless debate, like
this. You should reconsider much of our philosophy, religion and our worldview.
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Chapter 8
Conclusions

As Bertrand Russell said, if | can not explain haves the electric current to flow in
a wire, and then | invented a number of Devilsdaghat push the electrons to the
wire, | did not a lot of progress, then | have xplain why the Devils.

As to say if to explain a strange thing | inventnsbhing equally strange, | did not
really advanced much.

It is different if a hypothesis seems potentiallyeato interpret many things. This
seems the current situation with respect to thetrelsagnetic model we proposed
for the electron.

And then we saw that spring from this further erpl#on, also unexpected. Born
plausible or at least fascinating perspectives) siscthat of subnuclear world
structure resembling biology.

However on another occasion says David Hestengs [25

“For many years | mulled over(......... ). | was reluctempublish my ideas,
however, because the supporting arguments werelyngualitative, and physics
tradition demands a quantitative formulation whadn be subjected to experimental
test”.

In my case also there is not for most of the thingsote a quantitative formula, as
would be required in physics or engineering.

For this have long been uncertain whether to varit®ok. That's why | spoke of
clues. On the Internet there is plenty of enthtisidiseories on "electromagnetic
vibrating universe", and the like. | tried not &far back to them. But this idea that
trouble, seriously, even more serious science.

Somescientists say.

They speak little, and grudgingly. | tried to tetimething about these things, with the
seasoning of some personal idea.

What is missing?

Missing what was missing at the beginning of theko

The electron.

“You know, it would be sufficient to really undenstl the electron-Albert Einstein.
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Chapter 9
Appendices

9.1 - Waves and particles

How do you se@n electromagnetic wave? And once you managetq &s would
beseer?

The answer to all problems raised by the wave @artiuality is here.

And maybe the answer is easy: you would see thatp@orpuscles.

With this, we might say, the paragraph entitledvesand particles" is over.

But after starting this provocative must say somnetimore.

What is the problem?

A particle behaves at times like this and sometilkesa wave. In what sense?
There are mountains of literature on the subjsdhe classic example "of the two
slits”, but essentially this happens: suppose fangle to examine the behavior of
an electron beam.

We equip with all the practical tools and theo@tghysics that we make available
and to have before we discover nothing more thear@nd incontrovertibiaves
Now should organize another experiment, othervabeays with the same electrons.
Discover so incontrovertible that these balls areyingcorpuscles

This impacts against common sense.

Some people think the question now outdated. Saroplp considered beyond
common sense in the sense that we can not, iubdaa@nic, to argue with the usual
common sense.

It is a fact which, as Schroedinger [4], ".. batlthe particle image in that wave is a
content of truth, we could not give up. But we @ know how to merge these two
truths”. Niels Bohr and his disciples invented to@cept of complementarity, but
always Schroedinger [4] says:

| must confess that | do not understand. For nieatvoidance. (...)In fact we end up
admitting that we have two theories, two imagewaiter that can not agree, so that
sometimes we must make use of one, sometimefiéne@nce (...) when such a fact
occurred, it was concluded (...) that the reseasas not over yet. It is now the
invented word "complementarity" (......). The wtedmplementarity" always makes
me think of the words of Goethe: "Why where theeena concepts, is a word at the
right time".

There is evidence, though not all physicists a§ifge
Only when the particles manifest as particles iemwtve watch.

For example, experiments suggest that when th&ateisn’t observed to behave
like a wave. You see a particle when is observed.
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We can help to clarify once again the radar: tharieo transform and the design of
the invisible aircraft, the "stealth".

We begin with a reflection that is the previous.ddew do you see an
electromagnetic wave? And once you manage to ®kyould be seen?

Imagine being in a field of vibration, for example immersed in the
electromagnetic field radiated by one or more iteshectrical charges oscillate, or in
the electromagnetic field - light coming from amusce station. Vibrations. Light.
An extensive system of waves.

Imagine being immersed in this field. We can alsok of perceiving this vibration,
we can imagine to feel the heat on the skin, butavenot in any way with this
Immersion of ourselves in the field, see something.

)/
%N

To see something, we need our eyes.

We need a lens.

This lens can be a magnifying glass if the souacteson the table before us. Will be a
telescope if the sources are distant. May be thedéa camera. May be the eye
itself, but in this case is just the eye with @s$ is a lens. With the lens we see finally
some points, those that emit the field.

Thus forming the image-0f the sources responsilée field. These points are
formed on a plane - a dummy image in our braimgrophotographic film, but
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quickly our brain puts them where they are trulg &nally we say,. “Here they are!
Were there".

The operation was performed by the lens or eyenstdematical operation called
"two-dimensional inverse Fourier transform”. It pas from the field in terms of
points on a lens-plane to points on image-plane.

But the math is also an expression of a deepergdiyact.

the source of an electromagnetic field generateditid by the operation "Fourier
transform" /.

Expressed brutally simple words it says that thra etiall the vibrations from the
point source generating the field.

There is the reverse, "inverse Fourier transforeriated1[{-1). It's called reverse
because the two, applied one after the other, shtalin to the starting point.
Tantamount to doing nothing. It says that the stiadlghe vibrations of the field
generates the source points.

]
¥ —
e

.
=)

The physical link between field and source is gilbgrihese mathematical operations.
(Note: for those who had doubts about the revieigel) we can do the following
reasoning. Asl and{-1) applied in sequence nothing is done, and as wemov
usingl] from source to the field, is shown that with teeerse1[{-1) returns field

to sources).

So maybe this is the bond that fuses these twhstrut

Maybe they are our processes of perception thdtiserus and particles arewaves

or particlesbut arewaves and particlesn fact sources and field trip course in
tandem. They are not separate entities. So werawneed to merge these two truths,
they have already merged. We then we, through @epsoof partial perception that,
as in the lens, we see a part of this one truth.
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We can now take another step.

If we see points to a static situation, in a sitwatn motion will see points in motion,
which describe the lines. An electromagnetic fislthen connected to a line crossed
by an electrical point charge, a circuit. In thectlon model we have repeatedly
spoken of the circuit. We have also agreed to spesala synonym of field rotation.
Now we understand in what sense can we consider s$gaonyms. The attempt to
see the field through a lens physical or hypotlagtiwe show a running point, or a
circuit.

Hestenes makes such a step, and even now we caatiapg the subtle differences
and similarities between the two models. We hagerasd a spatial current, an
oscillating electromagnetic field, which justifiesnong other things also the electric
charge. We may call a charged field. Hestenes as$am oscillating
electromagnetic field that warrants only the mas$ spin, not in itself justify the
charge.

“This oscillating field is a kind of electromagnee Broglie wave, so let us adopt a
term of De Broglie’s and call it thalot waveof the electron. We may think of the
complete electron as a point particle with a pNatve attached to it. Thus, thbw
implies a kind oklectromagnetic wave particle dualitshere the electron is both
waveand particle” [5].

Where is the electric charge? He then Hestendweitypint particle” without mass,
moving on a circle. As it was not otherwise justifithe electric charge, we are forced
to buckle "e" electric charge of the electron,ite moving point, as the number
written on the shirt of a cyclist.

Overall, the final result of the two models becamsilar.

But let us now examine a case in which the visiba wave shows points.
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9.2 Waves, particles and Stealth

"Looking at" an electromagnetic field can be se®a suggestive a series of points.
These are possibilities that the radar technol@gyrhade possible only recently.

In designing the plane invisible to radar, the athed stealth aircraft, trying to
minimize and even if it could zero the radar cresstion. This is the meaning of the
word “invisible”.

Let's see how the plane is visible, that is how geen.

The technique and technology have made great stniele. Many of the advances
that have been made, and indeed all occurred uhegressure of military research.
So many activities are secret.

But something is largely in the public domain.

We say that the old concept that the target refldwt radar signal was possible to
substitute a more sophisticated concept. Whatdorsdetail the radar?

Investing the target with an appropriate radaraligfhe target reflects and generates
an electromagnetic field. We look at this fieldtwé large electronic lens, which
performs the Fourier transform. In practice itmsexpensive and complex device that
has to do with an antenna and software and, whw&mnehat it is, works with
something that resembles the holograms. But wengsagine a big lens, but instead
to focus the light focuses the electromagnetidofiel

What you see? You see points, hot spots.

Show them in color according to their intensity.

= )
NI
5))
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These points are placed in certain places. Aree|agy, half a meter, while the target
is a few dozen meters.

If you increase the resolution increases the detall

The points become four inches, one inch.

And more and more. Each point is shown in turn spe smaller.

vvy

Who are these points?

To begin with is not planning to connect themto. the electrons.

To get to "see the electrons”, whilst it may be thaas possible, resolutions serve
millions and millions and millions of times higher.

They are in effect responsible for the reflectephal from the target. Are the sources
of field.

Are a “mapping" of currents on target.

It's important to realize that they have to do with the target as the material body.
Are not linked to it so to speak, are only indihgcAre linked instead to the electrical
phenomenon that is established on the target. Bowdd ideally remove the target as
material body leaving this electrical phenomenanr@nts, charges) both these
points and the radiated field would remain unattekhat is certain is that from the
perspective of the reflected radar signal the Spotts” and reflected field are the
same thing and, paradoxically, we could insteadisatythe physical body of the
target is not involved.

Obviously acts to modify (and possibly reduce)tadise points, their position and
their intensity. But the kind of action is so dotiegt the physical body of the target
supports the currents and then determine the points

What does this mean? It means we're seeing thesntas We are seeing an
electromagnetic entity, not the plane.

We therefore have a direct link between pointsfeid. Between "hot spots" and
field. Field and points are equal.
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In summary:

the field surrounding a complex object is equivaterseveral points, and the two
entities points and field go, so to speak, in tamdeéhe link consists of a "Fourier
transform” (direct or reverse), which is movingrfrgoints to field or field to points.
The Fourier transform expressed in words saysthieasum of all vibration coming
from points is the field, and the sum of all thbreitions of the field is concentrated
in the points.

Naturally, or rather significantly, you can noteailanything in one without affecting
the other and vice versa.

It 's interesting that each point has not its ofe You can not. ... delete a point, or
reduce in intensity, actingn him

To change a point must act on the whole, in practitervene whole shape of the
target, or at least close the form there.

Of course there are simple objects with very fem{so A case with very few points,
indeed one, is achieved by illuminating a tip, tdreninal end of a long cone that you

do not see the end.
./

Instead, contrary to what you might think, this sloet happen for a ball. A ball,
looked at high resolution, shows more complicakaalgs.

We can say that tHeot spots are the electromagnetic field in the sarfsvave
particle duality?

Deductions leave to the reader's imagination.
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9.3 Quarks and rotating electrical machines

Consider the example of the rotating magnetic fie&t uses rotating electrical
machines.

A rotating magnetic field can be produced with &ceils placed 120 degrees
between them in space. The three coils will havagetdriven by three currents 120
degrees out of phase in time.

The operation is explained in the elementary badledectrical engineering as
follows [37]. A coil traversed by a current | geatss a magnetic field, directed along
the axis, and whose value will be denoted by H.

magnetic field H

X current |

The direction of the field H depends on directidnh@ current in the coil. In the
figure the arrow is the magnetic field and red snoslicates the direction of
movement of current in the coil.

Three coils placed at 120 degrees between therm,v@lddehave in the same way.
Each generates its own magnetic field H directe@lng to its axis.
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Note incidentally that in these conditions fielduking from the sum of the three
magnetic fields would be zero.

All this if each coil is traversed by the same entrl.

But suppose instead that the coils are traversdlrbg sine currents 120 degrees out
of phase in time, a current 1 in the coil 1, theosel current 2 in the coil 2 and 3 in 3.
These currents are shown in the figure below.

Consider the moment when the current 1 in thelcbds its maximum value I. At the
same instant the currents in 2 and 3 are onedradfnegative.
Then the fields produced by coils 2, 3 will be tvadf and negative, then opposition

at first.

AN

The vector field resulting from the sum of these¢his, making calculations, no
more H but 3/2 H.
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It can be shown that in the moments afterwardgjingithe three current, the field
rotates.

Nikola Tesla claimed that he identified the cona&pthe rotating magnetic field in
1882. In 1885, Galileo Ferraris independently redead the concept. This way to
obtain a rotating field had various applicationglectrical machines.

But what we now want to see is something else.

We want to focus on this value 3/2 H.

If the instant considered the current was (2/8djead of |, and the other two a half
of this and negative, ie (-1/3 I), a brief reflectishows that the resulting field would
not have value 3/2 H., but H.

We can summarize as follows.

A field H isobtained in this structurewith a current of valuel.
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The samefield H you get into that structure at 120 degreeswith three current of
value +2/31,-1/31 and -1/31.

In conclusion, it appears curreard therefore electric charges relations 2/3 and
1/3. Are strange values attributed to the quarktetecharge.

Clear the situation.

In the electron we have assumed an electromadiedtiand intimately associated
with it an electric charge g = e. In a chargedipl@tomposed of quarks, there is still
a total charge q = e, but it is assumed that thexenternal charges, which nobody
has ever seen free, taking fractional values +2¢B-&/3. Now with the example of
electrical machines we see the same phenomendeabfognagnetic field can be
produced in two ways. Or a current | or currenksnig fractional value 2/3 | or -1/3 1,
with windings at 120 degrees.

This shows something? In truth we have only onekgicks, the similarities
between currents, windings at 120 degrees and ebafgguarks. But analogies are
very suspicious.

We could at least draw the assumption that 120e#sgappearing in abstract
schemes for quarks have a real physical meaning.
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9.4 C P invariance and the magic mirror

Before coming to talk about the magic mirror we tmaake two premises.

The first concerns the spins in abstract spaces.

Appear in physics spin in abstract spaces.

To "spin" is a rotation. By "abstract spaces" mahasthis rotation is not to say that
IS true, in space. But the mathematics in a matheat&pace just "abstract”, says
there is a rotation. For example, in weak inteomsisuch a thing happens.

The weak interactions are those in which intervéhesweak force", one of the so-
called four fundamental forces of nature, the etenctignetic, weak, strong and
gravitational.

The theory of weak interactions considers a ratatican abstract space inside the
particles.

In fact, we repeat, this is half mathematicianahstract internal rotation that occurs
in anabstract spacewhere a spin up-spin down, ie a change of ratdtiom right to
left ... what does?

Changing the electric charge

Now we, supported by the evidence for those what wareread the preceding
chapters, or a free flight of fancy, we assume ttmatinternal rotation, which appears
in the theory of weak interactions is not absthatdtreal.

In truth there is no need to invent ad hoc, sineehad previously faced an internal
rotation that needed to be interpreted. So temjot@datch it in some way to weak
interactions. In physics would not be possibleibwt science-fiction novel.

What can we find supporting evidence?

The most obvious that come to mind is that canriked to the charge. Since
abstractinternal rotation appears in weak interactiorifiged to the charge, we
think that areal internal rotation is related to the charge. Inttieory of weak
interactions that a change of spin changes theggeh&o we think that a change of
internal rotation changes the charge. We can ratepd to lay down about a theory
that reproduces all the exact requirements offteery of weak interactions. But we
can examine whether it is reasonable at leasttqtiaély link the internal rotation to
the charge.

Let the second premise. The second premise conttexisymmetries.

(Before | continue honestly to warn the reader Wwawee not had a headache that
some people are mad about the symmetries, buttieey headache to others).

So how much has been written about the weak irtterecto the parity violation by
the weak interactions has been written even more.

| will not repeat the thousand conjectures abogt\iolation of parity. It arose from
a famous experiment of Mrs. Wu, is famous for astdor those who know him, and
led to tell someone that perhaps nature is lefdben

Before the experiment of Mrs. Wu thought with petfraith that there should be a
"symmetry" between the world and its mirror image.

In physics this was and is called P invarianceteel to the P symmetry, the
symmetry of the mirror. How to say that, againphanomenon, would also be
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possible anyway, in the mirror. This was a profobetief of physicists, and when he
showed no real in weak interactions an uproar was, because the experiment done
in 1956, could have been done much earlier andaybad thought.

Not only exists the violation of parity in weakénactions.

Together with the P invariance exists in physicen@ariance.

This requires the application of another symmetrg,C symmetry "charge
conjugation”, an exchange of charge (more spetifiead more generally: the
exchange particle - antiparticle). It switches fraqpphenomenon to another
phenomenon also possible.

But weak interactions showed violate C invarianise a

Conversely, weak interactions do not violate, thatysfythe combined C P
invariance.

le, reflect the phenomenon in a mirror, and tderan even exchange of charge (more
specifically the exchange patrticle - antiparticlegn get another phenomenon also
possible.

The whole thing is quite mysterious.

Quote an effective summary sentence of Ford [33].

Nobody knows why the weak interactions obey oelyatly of combined C P
invariance, but the fact that this is done haspégsicists to look more closely mirror
iImages. Essentially, the question raised from @GvRriance isthow do we know

that the mirror image of a particleisa particle and not an antiparticle? Perhaps the
reverse particle - antiparticle for some deep reason goes hand in hand with spatial
inversion, and is perhaps the C P combination that representsthe " real™ mirror
Image".

(Italics in the text of Ford. The bold is mine).
Also says Ford:

“How do we know that the mirror image of a positolearge is still a positive
charge? (....) If we decide to do the opposite Hyggis (and a careful examination
will show that no one can disprove) that the imafja proton is an antiproton, then
the C P invariance looks more natural".

This means to assume a magic mirror, a “C P mirror”

He should reflect the objects and .... changeitreaf electric charge. The procedure
of this mirror is thus quite unique, and ultimatekplain a strange and unexplained
fact with another strange and inexplicable.

Conversely, the model we have built also expldnas ddd without introducing any
additive hypothesis.

Manufacture with the help of the wire a chargediplay; explicitly representing his
charge with internal rotation, an helix inside. W&enot know if the negative charge
should be a rotation left or right, whatever i®&tion, and that of the corresponding
antiparticle will rotate opposite.
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We manufacture a particle and watch it in the mirro
An ordinary mirror.

The spin, rotation around the vertical axis, whatevwas, is reversed, as it should
be. This is the action of P parity.

But something more happens. Looking in the mirherfigure also shows that the
internal rotation, necessarily, is reversed. THeamnges the charge. This is the action
of C. Overall, the mirror image of a particle s @ntiparticle, as Ford wanted.

Then the mirror work in a natural way reversing.C P

But isn’t a magic mirror.

It's a standard mirror, the P invariance has pytiate to automatically C invariance.
What has it right was the fact that he had assuaradithen later represented the
charge with a rotation. An internal rotation.

We can then resume the sentence for Ford but relgdhe "perhaps” and the
mystery of "for some deep reason”.

We can simply say:

Thereverse particle - antiparticle goes hand in hand with spatial inversion, and is
the C P combination that representsthe " real” mirror image.
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10-NOTES

[n1]

All properties mentioned are simply mathematicalgarties of what are called "two-
dimensional analytic functions”. The analytic fupnas are functions mathematically
defined by the so called Cauchy Riemann conditions.

Cauchy Riemann conditions are written succinctly:

0*f =0.

Especially with the work of Hestenes and colleadwesmade it quite clear that
Maxwell's equations are nothing but the Cauchy Riemconditions, written this
time in four dimensions, space and time. By reggia bivector be an analytic
function, you get in one fell swoop Maxwell's eqoas.

Two books written by Maxwell are summed up in bhbat cryptic formula:

0*F =0.

[n2]
To simplify we can compare the formula of a pagtiehergy in relativity theory, with
the formula of the propagation speed in a waveguite energy of a particle is:

mc?
V2

C2

E=

1

The propagation velocity in waveguide is:

f2
— C
V=cfi-—S

where f. is the cutoff frequency. Note that the formulalaggpequally well for TE

modes than for TM modes.
Identifying the rest energm¢® with the cutoff frequencyf. and frequencyf with

energyE the two formulas coincide. In fact obtainirigfrom the second one with
some step is obtained:
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We also give a visual representation of what happemelativistic mechanics the
momentum, which is for low speegs- mv, holds:

_EV
p_c_z

From here, with some step the energy formula igitem:
E2 = p202 +m2C4

The formula, as written, clearly interpret the draplationship in the text. The total
energyE is the hypotenuse of a right triangle. The pareatmc¢ and the paripc

due to motion are the sides. The formafa= p*c* + m*c* is the Pythagorean theorem.

mc E

pc

[n3]

Calculations iron.

Consider a current pulse of durationT . Associate more or less arbitrarily to
durationT a frequency equal to1/T . Then impose the values of charge and
energy of the electron:

149



Calculate the power dissipated in a resistamagsing the expression of electrical
engineering:
P=RI?
From power can calculate energy,
E=RIT
Substituting here the valugds=1/v and| =e/T gives:
E=€1R
that equate to energy=hv:

E=eAR=hv

For comparison would be:
eZR =h — R= h/62

This is the value of resistance required, whichgiae a specific symboR, which is
the symbol adopted for the von Klitzing constant

R, =h/¢€

It can give an alternative expression through the-$tructure constant and the
impedance of vacuurn. It starts for this from the andzexpressions:

a = € /(2hc)
Z=.ule

With some steps and=1/,/us to reach:

R( =Z/2a

The value is 25812.8 .. ohm plus more and morenaailigits.
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[n4

Consider a permanent oscillation in a L C circuit.

The values of inductance and capacitance set the resonance frequency:

a)=277|/=i

JLC

and the characteristic impedance or “circuit effectesistance’z :

Z:\/E:aj_
C

Let T =1/v the period and,,,, the maximum value of current.

I MAX

The electric charge associated with a half-wave is
T
=] —
q="1y 5
wherel , is the average value:
2
Im = ; I MAX
The energy in the circuit can be calculated eititeen is all inductive or all
capacitive. It holds:

1
W = 5 LIz
Impose the charge is equal to the charge of electron.
Must be:
e=q= IMAX T
7
From here we get:
ern
lyax = ? =en
which can be substituted in the expressiomvof
W =%Le2772|/2

Doing here display the circuit characteristic imi@ecez = «L to reach:
w="1zey
4

If this energy must be equal to the energy of theteon, and thus expression:

E=W=hv
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must be:
7e =h
4

The circuit impedance so must be:

Conclusion: apart from the discrepancy of a faafar appears heralmost exactly
the value of von Kiitzing constant

You may impress the mistake of a factprr, but this is not what should impress. A
priori calculations of this kind could lead to theed for resistance
0.0000000000000001 ohms or 50000000000000000008 wimeh would be
awkward to interpret. Instead it is a valueabbut 26,000 ohms!

[n5]

Here | must say that based on our previous evid#drebond would be possible: it is
that the energy of the electron, Planck's constautiplied by frequency , can be
interpreted by a small current due to a chakge électric charge of the electron, and
this alloy quantum mechanics to electromagnetism.
Interrelate by quasi electric formulas.
The fine structure constant is:

a = € /(2hc)
From:

a = € /(2hc)
Z=.ule
E=hv
with some steps and=1/./ue to reach:
Z

E=—¢&%
2a

This terribly reminds the power - current bindindpi a resistance

P=Ri’
and even more so remember when we consider thatighea resistance in
experimental physics with a value

R( =Z/2a
whereby
E =R
The valueR, is equal to 25,812 ohms, with more and more ddaiingés.

Of course it can be considered completely randanithhere is a small current that
has energye = hv = R e’v this equates to transit for a small chaegequal to the

electron charge. But it's hard to be a coincidence.
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[n6]

Calculations from [21] (Soldi).

As an example we determine the equivalent cirdugt short circuited two-wire line,
taken from [21].

A Dirac delta impulsei(t), applied between A and B gives rise to a serigaitsfes
that occur with alternating signs between poin&nd B, at intervals ofr, beingr
the line travel time.

®

For who knows what it is, it refers to the Lapla@nsforms.
The impedancé&... seen from A and B is equal to the voltage z..I for | =1. In

the field of inverse transforms which means theagd between A and B for an input
current equal to a Dirac impulsHt). The expression in time:

Zeo = Z{J(t) + 22 (-2)“o(t - 2K r)}

K=1
corresponds to the expression in Laplace transtatmp=0+ j«
Zee = Zothmp

The hyperbolic tangent has a series developmeng tise formula:

TRV
4

With a few step you can so write the impedangein the form:

Z.. =27 thip = z% (n odd)
" an+7
pL,
8Z.r
Ln = n27(;2
- T
" 27,

This formula is a series of oscillating L C cirauit
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The final result is the following:
the line seen from A and B has a lumped elementalgut circuit made of an
infinite number of oscillating L C circuits.

bl

C1 L1

Cn gm

The first resonant frequency is:

The characteristic impedance of this oscillatot teaonates ialmostequal to the
characteristic impedande of the line. Its exact value is

L1_4 4 h
R =~

e’

ClL

These values will serve us in a following compatati
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[n7]

Calculation oscillating circuit with factot/ .

Assimilate the wire seen between points A and 8 sbort circuited line with
characteristic impedance, = R, .

oy
g

A Dirac delta impulse)(t), applied between A and B and running (example)
clockwise gives rise to a series of pulses thatioaath alternating signs between
points A and B, at intervals afr, in this case amounted to a distan¢¢2 travelled

at the speed of light. In formula:

With these values afr and z, = R, we can calculate all the parameters of

equivalent circuit.

The circuit consists of an infinite number of L €cdlators.

The first L C oscillator has a resonant frequemat,tby using the method already, is
given by the formula:

nn_2kc
a):—:—
2r A

from which follows:
C

Y=
ACOMPTON

le precisely the frequency associated with the Gompavelength of the electron or
briefly "the frequency of the electron”.

The characteristic impedance of this oscillatot teaonates ialmostequal to the
characteristic impedance of the line. Its exaci@alising a calculation already done

IS:
L1 4 4
_:_Z -
\c1 7 ° 7TRK
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The energy involved ithis oscillator can be calculated.
Let I, the maximum current at resonance:

I MAX

The electric charge associated with a current\walfe is
T
q= m 2
wherel , is the average value:
2

[, =—1
m MAX
7

The energy in the circuit can be calculated eititeen is all inductive or all

capacitive. It holds:

1
W =Ll

If the chargeq is equal to the charge of the electron:

we get:

which can be substituted in the expressiowof

W = % L1e*7v?

Doing here display the circuit characteristic imgecez = «l1=,/L1/C1 to reach:

which isexactlythe formula that gives the electron energy:

E=W=hv
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For v we introduce the characteristic frequency of tleeteon. What is the
characteristic frequency of the electron? It's #ngierimentally exhibited in collision
experiments

C mc?
V= =

ACOMPTON h
wherem is the electron mass. From this substitution axeh

E=W =hv =mdc

Conclusion: The current circulating in this circimtthis justifies charge frequency
and energy of the electron.

[n8]

For a current travelling in a circle is associaedenergy which corresponds to the
electron mass. We saw in the previous calculation:

W=%|_1|§AAX = hv

[n9].

The rotation of momentum justifies the exact value of the electron spin.
The angular momentum, spin, the electron is:

h

2
Remind as an angular momentum is defined and winyagypears to be half of what
one would expect.
A momentump rotating on a circle of radius by definition gives rise to an angular

momentum that is:

S=pr.
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We recall the expression:

h

y =L
COMPTON mc

To a circleA.g,pon/2 1S therefore a radius:

— /‘COMPTON/Z — l h — rC
2n 2mc 2
half of the so-called "Compton radius™ The momentum in rotation is:

P =mc

and therefore gives the correct angular momentum:

[n10].

The charge in rotation provides the exact valughefmagnetic moment of the
electron
The magnetic moment of the electron is, subjeatittor corrections:

eh
O, =—
HOps =

where 4, is the “Bohr magneton”.

Recalls how a magnetic moment is defined.
A currentl running on a loop (circle) with are@ by definition gives rise to a
magnetic moment:
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More exactly if there arel turns equal to this, overlapping, each providisg i
contribution to the total magnetic moment, whicledoeesN times larger:

4= NIA

In the Moebius strip =€ is the electric charge in rotation. It along theavthat is
the edge of the Moebius strip runstam coilsof radiusr. /2 contributing both to the
magnetic moment. Therefore:

u=2IA

(75
N/

The current has been calculated as an average asdoeiated with a half-wave, and
can be rewritten as:

e
| =] =——

=2ev
moT/2

The area holds:

and replacing with some step you get right:

eh
=2IA=—
a 2m

[n11]. When everything is in motion are exactlyidad formulas that provide the
mechanical behavior of an elementary particle. hefan exercise.

[n12] The system, still or in motion, performs ethathe values of wavelength that
provides the "psi" wave of quantum mechanics. hefan exercise.
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[n13]

The quark compositions (from Franzinetti [34], duarodel) are summarized here.

Mesons octet:

/A
N

so forming pi and K mesons according to this scheme

The compositions for the baryons octet are these:

/N
N/

160



They thus form the proton p, neutron n or otheydias that have these names:

>(-) 2° >(+)
/\0

= =
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