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Model of a massive particle in the dynamic medium of reference theory.
Explanation of the wave-corpuscle duality and de Broglie wavelength

Olivier Pignard®
16 Boulevard du Docteur Cathelin, 91160 Longjumeau, France

(Received 29 December 2023; accepted 22 February 2024; published online 20 March 2024)

Abstract: The theory of the Dynamic Medium of Reference has already been presented in several
articles, in particular O. Pignard, “Dynamic Medium of Reference: A new theory of gravitation”
[Phys. Essays 32, 422 (2019)]. The objective of this article is to present a model of a massive
particle within the framework of the Dynamic Medium of Reference theory. A concept of
elementary wave on the subatomic level is introduced. An elementary wave is always identical to
itself while being constantly renewed by new gravitons (entities that make up the medium of
propagation of the wave). This elementary wave propagates in its medium (Dynamic Medium of
Reference) at the speed of light, whatever its trajectory. A possible model of the elementary wave
called vortex is presented in Appendix B. Then, the concept of line of vortices is introduced. The
proposed model of a massive particle is then a set of lines of vortices. This model allows to explain
that a massive particle has at the same time a wave aspect (because composed only of elementary
waves) and a corpuscular aspect (since the elementary waves remain identical to themselves and
that the massive particle remains delimited by the same volume). This model makes it possible to
attribute to a massive particle a period T =7y Ty = To/sin¥, a pulsation or angular velocity
Q= (Q/y) =QsinY, an energy E =7 -myci =7y -Ey=(Eop/sin?¥), and a momentum
p =7y -myV = (mocy/ tan ), where Ty, Qo, Eg, and my are, respectively, the period, the pulsation,
the energy, and the mass of the particle at rest in the Privileged Frame of Reference and ¢
designates the angle defined by the relation cos? =V /¢y, where V is the speed of the particle
relative to the Privileged Frame of Reference. This same model also makes it possible to attribute
to the massive particle the de Broglie wavelength of expression A = (h/p) = Jgtand with 4y =

(h/mpco) and a frequency of expression v = \/(co/i)2 + (co/%0)* =7 - vo = (vo/ sin®d), where

vo = (co/40) = (moch/h) represents the frequency of stationary elementary waves making circular
revolutions when the particle is at rest in the Privileged Frame of Reference. Two types of
configuration are considered for the particles of matter. In the first type of configuration, the lines
of vortices are radial with a spherical envelope. This corresponds to particles of matter free in
space, without any field. In the second type of configuration, the lines of vortices are parallel with a
cylindrical envelope. This corresponds to nucleons (protons, neutrons) confined in an atomic
nucleus by the strong force. © 2024 Physics Essays Publication.
[http://dx.doi.org/10.4006/0836-1398-37.2.103]

Résumé: La théorie du Milieu Dynamique de Référence a déja été présentée dans plusieurs
articles, en particulier “Dynamic Medium of Reference: A new theory of gravitation” (Phys.
Essays 32, 422, 2019). Le présent article a pour objectif de présenter un modele de particule
massive dans le cadre de la théorie DMR. Un concept d’onde élémentaire a 1’échelle subatomique
est introduit. Une onde élémentaire est toujours identique a elle-méme tout en étant sans cesse
renouvelée par de nouveaux gravitons (entités qui composent le milieu de propagation de 1’onde).
Cette onde ¢lémentaire se propage dans son milieu (Milieu Dynamique de Référence) a la vitesse
de la lumigre quelle que soit sa trajectoire. Un modele possible de 1’onde élémentaire appelé vortex
est présenté a 1’annexe B. Ensuite le concept de file de vortex est introduit. Le modéle proposé
d’une particule massive est alors un ensemble de lignes de vortex. Ce modele permet d’expliquer
qu’une particule massive posséde en méme temps un aspect ondulatoire (car composé uniquement
d’ondes élémentaires) et un aspect corpusculaire (puisque les ondes élémentaires restent identiques
a elles-mémes et que la particule massive demeure délimitée par le méme volume). Ce mode¢le per-
met d’attribuer a une particule massive, une période T = 7.Ty = T/ sin¥J, une pulsation ou vitesse

. _ Q _ . ’ . . 2 . _ E() ., 7
angulaire Q = o= Q. sin, une énergie E = y.mocy = 7.Ep = 5%, et une quantité de mouve-
ment p = y.moV = 7% ol To, Qo, Eg et mg sont respectivement la période, la pulsation, 1’énergie
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et la masse de la particule au repos dans le Référentiel Privilégié et ¥ désigne 1’angle défini par la
relation cos ¥ = V/cp ou V est la vitesse de la particule par rapport au Référentiel Privilégié. Ce
méme modele permet également d’attribuer a la particule massive la longueur d’onde de de Broglie

> : —h_ — _h £ > 3 — )2 )2 _
d’expression 4 = 7= Jotand) avec 4y = ;' et une fréquence d’expression v = (P + () =

moc%
h
tuant des révolutions circulaires lorsque la particule est au repos dans le Référentiel Privilégié.
Deux types de configuration sont considérés pour les particules de matiére. Dans le premier type de
configuration les lignes de vortex sont radiales avec une enveloppe sphérique. Cela correspond a
des particules de matiere libre dans I’espace, sans champ. Dans le second type de configuration les
lignes de vortex sont paralleles avec une enveloppe cylindrique. Cela correspond a des nucléons

V.V = S ol vy = 3—2 = représente la fréquence des ondes élémentaires stationnaires effec-

(protons, neutrons) confinés dans un noyau atomique par la force forte.

Key words: Dynamic Medium of Reference; Gravitons
Field; Model of A Massive Particle; Elementary Waves;
Matter-Vortex; Wave-Corpuscle Duality; De Broglie
Wavelength.

I. SUCCINCT PRESENTATION OF THE THEORY OF
THE DYNAMIC MEDIUM OF REFERENCE

Important preliminary remark:

This article does not present the theory of the Dynamic
Medium of Reference (DMR).

The theory of the Dynamic Medium of Reference has
already been presented in several articles,'™ in particular
“Dynamic Medium of Reference: A new theory of grav-
itation,”" which it is strongly recommended to read.

The theory of the dynamic medium of reference’ intro-
duces a dynamic nonmaterial medium which is present in
the whole Universe.

The characteristics of this medium are as follows:

* This medium enables one to deduce a Preferred Frame of
Reference (PFR) or rather a REFERENCE in the whole
Universe and at all scales.

» This REFERENCE enables one to obtain a privileged
time. The present moment is universal, that is to say the
same in the whole Universe.

* This medium is also the medium of propagation of
light.

* This medium verifies the principle of reciprocal action:

* The medium is distorted by matter and energy like the
space-time of general relativity.

* The warping of this medium determines the trajectories
of the particles (material particles and light particles).

The presence of a massive body creates a flux of the
medium (centripetal that is to say, directed towards the cen-

ter of gravity of the massive body), of speed Vi, = 1/2M

and acceleration g, = %‘” where r refers to the distance to
the center of gravity of the massive body.

In the framework of Lorentz/Poincaré theory, in the
absence of a gravitational field, material clocks (in the refer-
ence frame R) undergo a physical dilatation of their period

according to their speed with respect to the Preferred Frame
of Reference (PFR) according to the formula:

V2 ~1/2
T= 7Ty with 7= (1— R/ZPFR> .
Co

Within the framework of Lorentz/Poincaré theory, in the
absence of a gravitational field, material rulers (in the refer-
ence frame R) undergo a physical contraction of their length
according to their speed with respect to the Preferred Frame
of Reference (PFR) according to the formula:

“1)2
L= Ly/y with y= (1— RZ_‘;“‘) .
0

In the presence of a massive body of mass M, the speed of
the flux of the medium takes the following expression in the
frame of reference linked to the massive body and at a dis-
tance r from the center of gravity of the massive body,"

2GM_,
Uy,
p

—
Vix = —

where 7, denotes the unit radial vector directed towards the
exterior of the massive body.

The physical effects undergone by material clocks and
rulers due to their speed with respect to the medium (which
allows us to define the Preferred Frame of Reference) are the
same as the physical effects they undergo by the centripetal
movement of the medium due to a massive body. Since
clocks and rulers are assumed to be fixed with respect to the
massive body, the centripetal movement of the medium (of
speed Vix) with respect to the center of gravity of the mas-
sive body can be interpreted as a movement of the clocks
and rulers with respect to the medium.

The equivalence between the movement of the clocks
and rulers with respect to the medium and the movement of
the medium with respect to the clocks and rulers constitutes
a demonstration of the principle of equivalence.

In the presence of a massive body of mass M, material
clocks undergo a physical dilatation of their period according
to the following formula:'
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~1)2
T =Ty -K(r)withK(r) = (1 _ %)

26M\ /2
=(1- .
(-57)

In the presence of a massive body of mass M, material rul-
ers undergo a physical contraction of their length according
to the following formula:'

L V2 -1/2
L= withK(r) = <1 - —ﬂ;*>

K(r)

26M\ /2
=(1- .
(-57)

Light is slowed down by a gravitational field, and the expres-
sion of its speed is’

CO

—1)cos?fp’

K\/l

We name 8 = (u,, ¢ ) the angle between the unit radial vec-
tor u, and the speed vector of light ¢". The vector ¢; repre-
sents the speed vector of light if there was not any massive
body.

In the case of a radial trajectory of the light, we have the
following simple expression:

If we call g the permittivity and p, the permeability of
the medium without gravitational field, then we have
Co = (80M0)_1/2

If we call ¢ the permittivity and p the permeability of the
medium in the presence of a gravitational field created by a
~172 with

ZGM)

massive body of mass M, then we have ¢ = (ep)
— 294"V and u = pg.pt, = (1 —
The refractive index is given by the formula n =

e=1¢-& = ¢l

ety = (1 =241 with & =¢/eg = (1 — %)71 and
He = /1 = (124"

All these formulas show that the medium is related to
electricity, magnetism, electromagnetism, and gravitation.

A. Case of the photon

The exploitation of the previous results makes it possible
to establish the Lagrangian formulation of the trajectory of a
photon:'

that we can write (K? %)2 + (Kr dd’) =c}
After the development of calculations, we end up with
the following equation:'
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d? 3GM
—L;Jru: G2 u? withu = 1/r.
de o

This equation, which is exactly that provided by General
Relativity,”'® makes it possible to determine the deflection
of light rays by a massive body, for example, the Sun, and
also by clusters of galaxies (gravitational lens, gravitational
mirage, Einstein ring).

B. Case of a material particle

The exploitation of the previous results makes it possible
to establish the Lagrangian formulation of the trajectory of a

material particle,’
dr d¢ 2GM
K’ Kr—| — -C| =
( dt) < dt) r ]

(Kri®y? =

g —L=K*

ZGM + C2 V2

. Zd. 2
that we can write (K ;’[) + fux

+C2.
After the development of calculations, we end up with
the following equation:'

@+u GM+3GM2
dep? A2

withu = 1/r.

This equation, which is exactly that provided by General
Relativity,”'® makes it possible to determine the trajectory
of the planets of the solar system and in particular, the pre-
cession of the perihelion of Mercury.

Il. MODEL OF A MASSIVE PARTICLE IN THE DMR
THEORY

A. Elementary wave, matter-vortex
We distinguish two types of waves:

* The “macroscopic” wave which propagates and extends
everywhere in space. This is the type of “classic” wave
that we are used to considering. This wave is called macro-
scopic because it corresponds to what we observe at the
macroscopic scale. However, with regard to the electro-
magnetic wave, it is in fact made up of a gigantic number
of elementary waves.

* The elementary wave on the subatomic level which is
always identical to itself while being constantly renewed
by new gravitons (entities which make up the medium of
propagation of the wave). This elementary wave propa-
gates in its medium (Dynamic Medium of Reference)
always at the speed of light whatever its trajectory (which
is not necessarily straight).

A possible model of the elementary wave is a vortex and
is presented in Appendix B.

In this model the axis of the vortex corresponds to the
direction of the vector of the electric field and the direction
of rotation of the vortex gives the orientation of the vector of
the electric field.



106

B. Wave—particle duality

In the context of quantum mechanics, a massive particle
can behave either like a wave or like a corpuscle. This is
called wave—particle duality.

The DMR theory proposes a model in which the particle
is at the same time:

* A complex grouping of elementary waves and therefore
behaves globally like a wave,

* A quantum of energy determined by the sum of the energy
of the elementary waves which constitute it. These quanta
of energy are delimited by a certain volume, which
remains identical over time and gives the impression of a
corpuscle.

C. Line of matter-vortices

The behavior of the line of matter-vortices is different
from that of the line of light-vortices® (a photon is made up of
several parallel lines of light-vortices) although the vortices
themselves retain the following fundamental characteristics:

* A matter-vortex is a wave,
* A matter-vortex propagates at the speed of light in the
medium (DMR).

Note: in the model of the photon® all the lines of vortices
are parallel to the velocity vector of the photon and the vor-
tex axes are all perpendicular to the velocity vector of the
photon.

On the other hand, for a line of matter-vortices, the
direction of the axis of the vortex changes depending on the
speed of the line of vortices:

Physics Essays 37, 2 (2024)

» The axis of the vortices is parallel to that of the line when
the line is at rest in the Preferred Frame of Reference as
shown in Fig. 1,

» The axis of the vortices is almost perpendicular to that of
the line when it approaches the speed of light as shown in
Fig. 2.

* In the general case as shown in Fig. 3, the axis of the vorti-
ces makes an angle « with the axis of the line, the angle «
being given by the formula sino = (V/cg) = cosd, ¥ des-
1gnat1ng the angle between the speed vector of the vortex
¢o and the speed vector of the line of vortices V.

Thus, the trajectory of the vortices is as follows depend-
ing on the speed of the line:

For a line of matter-vortices at rest in the Preferred Frame
of Reference, the vortices have a circular trajectory around
the axis of the line. The energy of the line of vortices is
Eline = Miine €3 = Nymyc3, where my, is the mass of a vor-
tex and Ny, the number of vortices in the line,

For a line of vortices at speed V with regard to the Pre-
ferred Frame of Reference, the vortices have a helical tra-
jectory, that is to say they describe a helix with an axis that
of the line of vortices.

The axis of the vortices gradually orients itself from par-
allel to perpendicular to the direction of movement of the
line when the speed of translation increases. This explains:

* That there is a contraction of the line of vortices and that it
takes place parallel to the direction of movement. This
phenomenon would be at the origin of what is called length
contraction.

t
—— - _—I
\

...1_.._|_|...__l_.|.___l___

(D el

FIG. 1. (Color online) Line of matter-vortices at rest in the Preferred Frame of Reference.
FIG. 2. (Color online) Line of matter-vortices at a speed close to ¢ with regard to the Preferred Frame of Reference.



Physics Essays 37, 2 (2024)

107

FIG. 3.

» That the vortices, which always propagate at the speed of
light ¢¢, take more time to complete a revolution around
the axis of the line of vortices. Thus, the period T associ-
ated with a line of vortices will be greater as the speed of
the line is greater with regard to the Privileged Frame
of Reference. This phenomenon would be at the origin of
what is called slowing down of clocks.

D. Length contraction, time dilation

1. First case: the line of vortices is at rest with regard
to the Preferred Frame of Reference

In this case, the axis of the vortices is parallel to the axis
of the line and they describe circles around the axis of the
line as shown in Fig. 4:

* The length of a vortex is: Ly,

* The length of the line is Lj,e9 = Ny - Lyo where Ny is the

number of vortices constituting the line,

The path traveled by a vortex when it makes a revolution

is: po = 2 - - ry, where r is the radius of the circle trav-

eled by the vortex,

The speed of the vortex in the Preferred Frame of Refer-

ence is c¢g.

» The angular speed of the vortex around the axis of the line
is QO = j—s

» The period corresponding to one revolution made by the

— PO 2nrg 2n

vortex is Tp =22 = T o

(Color online) Line of matter-vortices at speed V with regard to the Preferred Frame of Reference.

2. Second case: the line of vortices is moving with
regard to the Preferred Frame of Reference

In this case, the line of vortices has the speed V with
regard to the Preferred Frame of Reference.

The movement of the line of vortices with regard to the
medium has the effect of tilting the axis of the vortices.

We note « the angle between the axis of the vortices and
the axis of the line of vortices.

The speed vector of the vortices ¢o, which is always per-
pendicular to the axis of the vortices, makes an angle 9 =
(n/2) —a with the axis of the line and, therefore, the speed
vector V.

Thus, we have the relationship cosd = (V/ co = sino
as well as the relationship sind = /1 — (V2/c3) = (1/y)
= cosoa.

In the Rjj,. frame of reference, the vortices always
describe a circle, but in the Preferred Frame of Refer-
ence, they describe a helix (as shown in Figs. 5-7).

Vortices have the following characteristics:

» The projection of the length of a vortex along the axis of
the lineis Ly = Lyg - coso. = Ly - sinf = LVO/V-

* The length of the line is Ly, = Ny -Ly = Ny - Lyo/y =
Liineo/7y (length contraction).

» The speed of the vortex in the Preferred Frame of Refer-
ence is cg.

» The speed of rotation of the vortex around the axis of the
line is Vit = ¢o - cosa = ¢o - sin0 = ¢o/7.

FIG. 4.

(Color online) Trajectory of a matter-vortex of a line at rest in the Preferred Frame of Reference.
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FIG. 5.

» The angular speed of the vortex around the axis of the line
ISQ:Q()/’)): C()/(I‘()"})) = rot/r0~

 The distance traveled by a vortex in the Preferred Frame of
Reference when it completes one helical turn (one revolu-
tion)isp = 2-m-rg-y=7-po= co-T = 2mcy/Q.

* The period corresponding to one turn of the helix made by
the vortex is: T = (p/co) = 2n -1 - y/co) =y - Tp (dilata-
tion of the durations and periods of the clocks). This latter
relationship can also be found by writing T = (2.7 /Vior)

= (2m-ro/(co/7)) =7 - To.

Another demonstration of obtaining the period T is given
below.

The element of elementary length travelled by one of the
vortices of the line during the duration df can be broken
down into two components, one perpendicular to the move-
ment of the line and the other parallel,

2 g2 2
dP = dP. + di}.

This expression can also be written as (codt)” =
(Vidt)® + (Vydr)® with V| =V, and V| = V. (Note that it

was possible to start directly from equality: ¢} = V2 +V?2.)

(Color online) Trajectory of a matter-vortex at speed V = 0.01¢( with regard to the PFR.

This expression remaining true throughout the trajectory
of the vortex, we can write

(coT)* = (ViT)* + (V|T)™

The quantity VT represents the path travelled by a vor-
tex on a revolution projected on a plane perpendicular to the
line of vortices, that is to say, V,.T =pyo=2-m-rp
=Co - To.

Thus, we have (¢oT)* = (coTo)* + (VT)?.

Finally, we get T = —2lo_ —

The line of vortices progresses along the z axis.

To summarize, when the line of vortices is at rest in the
Preferred Frame of Reference, the vortices complete a revo-
lution of length py = 27 - rowith the angular speed Q) =
¢co/ro in a period Ty = po/co = 271 - ro/co and the length of
the line is Ljpeo = Ny -Lyp (we assume that the space
between two consecutive vortices is negligible compared to
the length of a vortex). .

When the line of vortices is at speed V , parallel to the
line, the vortices complete a revolution of length p = pg -7
with angular speed Q= Qy/y in a period T = Ty-y =
p/ co and the length of the line is Ljjne = Liineo/y because the

FIG. 6.

(Color online) Trajectory of a matter-vortex at speed V = 0.1¢( with regard to the PFR.
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vortices are inclined by an angle o such that sino = (V/co)
= cos .

For a given reference duration T, in the Preferred
Frame of Reference, the number of turns made by the vorti-
ces of a line when it is at rest in the PFR is

Tref

No=-22L.
0 TO

The number of turns made by the vortices of a line when it is
moving at speed V with regard to the PFR is
Trer o Tief _ ]&

N="2"=
T v To vy

Thus, whatever the speed of the particle with regard to the
PFR, we have

Tt =No-To=N.T.

The relationship Tyef = Ny.To = N.T shows that it is possi-
ble to consider the existence of a privileged time or reference
time. Indeed, the vortices constituting a fixed clock in the
Preferred Frame of Reference will perform N revolutions of
period T, while the vortices constituting a clock moving at
speed V with regard to the Preferred Frame of Reference will
perform N revolutions of period 7 but we have always
NoTo =N -T.

Two observers, one linked to the Preferred Frame of
Reference, the other going at speed V with regard to the
Preferred Frame of Reference, are both in the same pre-
sent time.

Fundamental note:

In the proposed theory, our Universe does not have a
temporal dimension. Time is only a concept invented by
Man who uses natural or artificial periodic movements to
mark events.

Movement is “primary,” time is only a concept based
on movement.

In special relativity, space and time are linked and the
faster a particle moves in space, the slower time passes for it

109

and vice versa. Space and time are like communicating
vessels.

In the proposed theory, for a particle at rest with regard
to the Preferred Frame of Reference, all its vortices describe
circles, this cyclical movement corresponding to the passing
of time. If the particle has a certain speed with regard to the
Preferred Frame of Reference, the vortices describe a helix
traveling at the speed of light. Part of their movement (and
their speed) contributes to the circular trajectory, the comple-
mentary part contributes to the movement of the particle in
space. The higher the speed of the particle, the stronger the
spatial contribution and the less important the circular contri-
bution, which means a larger time period (it will take more
time for the vortices to make a loop). For a particle close to
the speed of light, almost all the vortex speed corresponds to
the spatial movement of the particle, a very small part of the
vortex speed is dedicated to circular movement which gives
an enormous period (the time flows very slowly for the
particle).

Finally, for vortices moving in a straight line at the
speed of light (case of the photon®) the entire speed of the
vortices is spatial, there is no longer any circular move-
ment and therefore time no longer passes.

To summarize it is possible to give the following two
equivalences:

* Circular movement of vortices == time.
* Translational movement of vortices == space.

E. Energy of a line of matter-vortices

The mechanism of a vortex (made up of gravitons) is
that of a wave progressing in the medium, just as a wave
(made up of water molecules) progresses on the surface of
the ocean.

It is possible to apply the simple laws of classical
mechanics to vortices, which are on a much finer scale than
those of particles (electrons, nucleons, etc.), in their move-
ment with regard to the Preferred Frame of Reference.

FIG. 7.

(Color online) Trajectory of a matter-vortex at speed V = 0.9¢( with regard to the PFR.
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It is the movements of all the vortices which explain the
laws esta@shed at the particle scale (E =7y -my - C%, 7
=y-my- V).

Let us now establish the formula for the energy of a
vortex.

The position of the center of a vortex and its speed are

given by the following expressions:

X =rg- cos(Qt)
y=rp- sin(Q) Vo= —
z=V-t dt

Ve = —rg - Q- sin(Qr)
=q v=19-Q-" cos(Qr)
v.=V

—
OM =

The modulus of the velocity vector has the following
expression:

WQ:JW+ﬁmmﬁmo+@mgﬁ@g

=\/V2+ 1202

As the speed of the center of the vortex is ¢y with regard
to the Privileged Frame of Reference, we obtain the follow-
ing fundamental relation:

c% =V:4+ r(z)Qz.

This expression shows that the speed of a vortex ¢ is
always composed of a translation speed V (which is that of
the particle containing the vortex) and a rotation speed r(.CQ.

For a zero translation speed with regard to the Privileged
Frame of Reference (V = 0), we have

2-m-ry

Co :r()QQ = T .
0

The fundamental relationship can also be written
(V/co)* + (Q/Q)* = 1.

Finally, it allows us to find the relationship between T
and T,

V\? | (To\? T
<a> + (%’) =1 thatistosay : 70

1
=y/l=——==—orT=7y-Tp.
Y

The energy of a vortex is given by the following
formula:

JT myv? (£)dt

0
Ey =——F—,
Tref

where Tys represents a reference duration in the Privi-
leged Frame of Reference.

The rest energy of the vortex in the Privileged Frame of
Reference is then

Physics Essays 37, 2 (2024)

To
myVv? (f)dt
_Jo _ 2T
EVO = = nmycy .
Tref ref

The energy of the vortex in the Galilean frame R moving

at the speed V with regard to the Privileged Frame of Refer-
ence is

T
2
myv-(t)dt
JO Vv () ) T
=My -

Ey =
Tref ref

By choosing Ty.f = Ty, we obtain the following impor-
tant formulas:

2
Eyo = mycyp,
T
2 — . 2
Ey = mycy — = ymycy,
Ty

E, T

= q

Evo To -

Note that this amounts to saying that the ratio of the vor-
tex energy to the rotation period is constant whatever the
speed V,

E E
Power = o _ TV constant.
Ty T

The energy of the particle is given by

E=ZEWZZV'mVi'C(Z)ZV'C%'me

1

The mass of the particle being given by the relation
my = y_;my;, we finally obtain

2
E=y-mg-cy.

For V =0, we find Einstein’s famous formula
E=mg-c}.

Important note: in DMR theory, the rest energy of a par-
ticle is, therefore, explained by the fact that it is made up of

entities (vortices) in circular motion at the speed of light cg.
F. Momentum of a line of matter-vortices

The relationship between energy and momentum is as
follows:

—
£ — _, dp _,

—=F. —
dt Y dt

We have (dE/dt) = (d(y - moc3)/dt) = mq - c3(dy/dt)
with

_v -1/ —3/2
ﬂ_d((]—%) —1(—_2Vd_V)<l_v_2> /

= 2 2
¢y dt g

-1
_Vav 1_V_2 __yV av
_cédty ck G- Viar

dt dt 2



Physics Essays 37, 2 (2024)

hence,

ar " V2 d —V2
=m Vd—v +m Vd—v 7‘/2
AR dtyc?)—\ﬂ’
and finally,
d—E—m V("d—v—i—Vﬂ) and—ﬁ—m qiﬂ—y?
a "\ “ar "\ Ta )

By simple integration, knowing that the integration con-
stant is zero | because for V = 0, p = 0, we finally obtain:
P=y-mV.

G. Wavelength associated with a line of
matter-vortices

To determine the wavelength associated with a line of
vortices in DMR theory, we will use the following
definition:

The wavelength 4 associated with a line of vortices is
the length of the path traveled by an elementary wave
(vortex) of the line to pass from its position at time f to its
position at time #; which corresponds to the position that the
neighboring vortex of the same line had at time 7.

It is therefore a question of determining the length of a
helix portion which is the trajectory of the vortex. To do this,
we will reason only in the Privileged Frame of Reference.

Since the vortex propagates at the speed of light ¢ in the
medium, the length of the helix portion is given quite simply
by the formula,

Lieiix = co(t1 — o).

By calling L the distance separating the centers of two
consecutive vortices when the particle moves at speed V rela-
tive to the Privileged Frame of Reference, we also have the
following formula:

L= V(tl — t()).

By calling L, the distance separating the centers of two
consecutive vortices when the particle is at rest in the Privi-
leged Frame of Reference, we have L = Ly/y = Lg - sin®.

We also have the equality cos 9 = V/cy.

Using all these relationships, we obtain

Lo ) LO sin ¥

4 = Lyelix = co(t1 — o) = oy, = Coy =€

0 .
cpcos v

Finally, we obtain the formula for wavelength

A=Ly- tan?d
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Note that we assume that the space between two consec-
utive vortices, when the line is at rest in the Privileged Frame
of Reference, is negligible compared to the length of a
vortex.

Therefore, the length L is practically equal to the length
of a vortex Lyy.

We will now determine the number of revolutions made
by a vortex when it travels the distance 4 and the line of vor-
tices has traveled the distance L.

As we have already seen, the time necessary to cover the
distance L separating the centers of two consecutive vortices
when the particle moves at speed V relative to the Privileged
Frame of Reference is

L Lo/y

At=t —thy=— = .
1 0 % %

The number of revolutions made by the vortex is,
therefore,

At L Lo/ Ly sin®y
N A 0/ Lo sin

T V-T (cocos®) - (Toy) coTo cos®’

Now, as we will see in part 1.7, we have
po = 2nrg = coTy = Lo, which finally gives us,

N = sin? - tand.

It is remarkable that this number of revolutions does not
depend on the dimensions of the vortex, nor on its trajectory,
but only on the speed V (nonzero) of the particle.

When the speed V of the particle is small compared to
the speed of light ¢(, we have

1— 29 1 1
N = cosV _ — cosV ~
cos v

_C‘O
cosd V'

cos v

For cos?¥ =V/cp =0.01, we have o =89.4° and
N =~ 100.

For cos ¥ =V /co = 0.1, we have ¢ = 84.3° and N ~ 10
(see Fig. 8).

For cos ) = V/cy = 0.5, we have ¢ = 60° and N = 1.5.

H. Wavelength associated with a massive particle

We will now establish the formula for the wavelength
associated with a massive particle as a function of the
angle v.

Louis de Broglie proposed in his 1924 thesis that each
particle is associated with a wave of wavelength: 1 = h/p.

It is possible to express this relationship using the angle

¥ (the one which links V to ¢y by the formula
V =1c¢y- cost),
P ﬁ B h B h
p yeme-V o (1/sind)-mg - (cocosd)
h
= tan ¢
mgy - Co

We finally find 1 = ¢ - tan ¥ with 1o = (h/moco).
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¥ axis (m)

y axis (m)

z axis (m)

¥ axis (m)

y axis (m)

z axis (m)

FIG. 8.

We note that the formula proposed by Louis de Broglie
for a massive particle and that provided by the DMR theory
for a line of vortices are identical if we pose,

h

Ly = /10 = .
moCo

I. Frequency associated with a massive particle

To determine the frequency associated with a massive
particle we will use the following formulas:

E* = pzc(z) + mécg,
E=h-v,
p=h/i.

By replacing E and p by their expressions in the first for-
mula, we obtain

h2c?
2.2 0 2 4
h°v ——;2 + mcg-

(1

This gives us
2
2= (CTO>2 I (moc(2)> ]
A h

Using the formula Ay = (h/mopco), we obtain

v\? (1)2 (LY

Co n A l() '
Using the formula 4 = /; - tan ), we obtain

2
<K> :lz(tanfzzﬂ—l): !

2 2g”
o 2 Ay - sin“Y

This finally gives us the formula

1Z0) . Co m()c%
V= — =7 -yywith yy=—= .
sin ¥ Ao h

(Color online) Vortex-matter when the particle is at rest then in motion relative to the Privileged Frame of Reference.

Note that we obtain this last formula directly by using
the two expressions:

2

noc

2 0%

E = ymycy =

Sin and E=h-v.

When the particle is at rest in the Privileged Frame of Refer-
ence, then the wavelength 1 tends towards infinity and we
obtain vy = (co/%0) = (moc3/h). This frequency corre-
sponds to that of the vortices making circles around the axis
of the line to which they belong. The frequency vy corre-
sponds to stationary waves making circular revolutions.

When the particle is at any speed V relative to the Privi-
leged Frame of Reference, the frequency v corresponds to
progressive waves whose component of the speed along z is
equal to the speed V of the particle.

When the particle is at a speed close to that of light, then
the wavelength / tends towards 0 and we obtain v =~ ¢(/A.
This formula is close to that of a photon because the matter-
vortices have a trajectory close to that of the light-vortices.®

When the particle is at rest in the Privileged Frame of
Reference, we found

po_2-m-ro
Co Co '

Ty

We therefore have To=(2nro/co)=(1/vo)=(h/moc}),
which gives us the radius of the circle traveled by the
vortices,

h Ao
ro = =—.
mocy 27

Summarizing this part and the previous one, we have the
following important equalities,

27c h
pozznl‘ozﬂ:COTozLozi():C—O: .
Q Vo MoCo

For the electron, we have Ao ~ 2.4 x 107> m and vy &~
1.25 x 10% Hz.

For the proton, we have 1o~ 1.3 x 107> m and vy ~
2.3 x 10% Hz.
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The values of the wavelength /o seem large (especially
for the electron), but they give an order of magnitude of the
extension of the elementary waves (vortices) constituting the
particle.

We will see in the section on the Schrodinger wave
packet that the particle itself seems localized in a much
smaller spatial volume.

J. Schrodinger equation

We previously showed the following relationships for a
particle

2

e Ey= moco =h-vywith vy = mh"{),
. E—ymoco —hl/—hwwuhu—y vy ,

« P = (W)W = KK with € = (27/2) 7

In the proposed model, any particle of energy E and
momentum p can also be seen as a complex assembly of
elementary waves (vortex) to which we can assign the fre-
quency v, the wave vector k as well as the wave function,

=A- exp(z’?.?> — iwt)

=A- exp<; (7? —Et)).

¥(7,1)

We have the following derivatives:

ovY i
67) V h (p.\ +py +p4 )7
S R, 1 N
— lII —
e X R WA
i\’ 72
= (- ¥+ P 4 pPY ) = — VP
(h) (e i) = 7
From where we have ?Z‘P = VY,
ovY ] o¥
E = —%ELP whence EY = th

For a nonrelativistic free particle, the Hamilton function
is purely kinetic and equal to the total mechanical energy,
1.€.,

1 p

H=E—=_-m?*=2"
2™ T om

Using this relationship with the wave function ¥, we

obtain:

1
— ¥ =EVY.
2m

This is the Schrodinger equation for a free particle,
which is written in the following form:

”_, o
VWY — i ——
va in ot
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The Schrodinger equation is the law of evolution of the
particle modeled in this article.

The proposed model, therefore, makes it possible to find
the Schrodinger equation and thus make a link with quantum
mechanics.

K. Particle of matter

For particles of matter, two types of configuration are
considered:

* First type of configuration: the lines of vortices are
arranged radially in three dimensions relative to the center
of the particle. This type of configuration would corre-
spond to that of the electron and that of the proton and neu-
tron “alone” in space (that is to say not confined in a
nucleus by the strong force),

* Second type of configuration: the lines of vortices are
arranged in a parallel manner in three dimensions inside a
cylindrical envelope. This type of configuration would cor-
respond to that of the proton and neutron when they are
confined in an atomic nucleus by the strong force.

The proposed model of the particle is such that, what-
ever the configuration of the particle, whatever the line of
vortices considered, for a given velocity vector V of the par-
ticle relative to the Preferred Frame of Reference, all the
vortices have the same angular velocity:

* )y when the particle is at rest relative to the Preferred
Frame of Reference.

* Q = Q/y when the particle is at speed V relative to the
Preferred Frame of Reference.

The following equalities are equivalent, knowing of
course that Q and T are positive,

Q
9—70 = = (nQ) +V?
V\? 7\’
— |([—) + =] =1 <= T=T,.
o Qg

1. First type of configuration

The first type of configuration corresponds to particles of
matter made up of radial lines of matter-vortices.

The simplest shape of the envelope of these lines of
matter-vortices is a sphere as shown in Fig. 9.

Since the lines of vortices are raiial, most of them are
not collinear with the velocity vector V' of the particle.

We must, therefore, establish in the general case the rela-
tionships already obtained in the case of a line of vortices
parallel to the velocity vector V.

a. Dilation of the period of vortices, of the particle, of a
clock

For the particle to maintain coherence when it is moving at
speed V relative to the Privileged Frame of Reference, all the
vortices that compose it must have the same angular speed,



114 Physics Essays 37, 2 (2024)

Qo . Co b. Length contraction

Q=— with Qy=—. . . . .
o According to Lorentz theory, a particle having a spheri-
cal shape when it is at rest in the Privileged Frame of Refer-
We have seen that this relatlonshlp can also be written ence, takes the Shape of an elhpso]d when it is in motion

5 ) relative to the Privileged Frame of Reference.
(K) + ( 2 > -1 Indeed, the particle, which is a sphere of radius Ljineo
Co Q when the particle is at rest, is crushed when it is in motion

and becomes an ellipsoid whose major axes perpendicular to
the movement keep the length Ljj,eo while the minor axis is
contracted in the direction of the movement and has the
T =7v-T,. length {41ineo/ Ve . .

This ellipsoid has the Cartesian equation,

As we also have Ty = (2n/Qp) and T = (21/Q), we
deduce that

This result is very important: whatever the line of vorti- 4 Yy =1
ces chosen, whatever its orientation, all the vortices in this
line complete one revolution in the period 7.

It is, therefore, entirely justified to it)tribute the period T
to the entire particle moving at speed V' with regard to the
Privileged Frame of Reference.

Matter being made up of atoms themselves made up of
particles (electrons, protons, neutrons), a material clock

or as parameterized equations,

X=a-cos¢ - cosy

y=b-cosq- siny with

moving at speed V' with regard to the Privileged Frame of z=c-sing
Reference has its period dilated according to the formula a = Lijineo = NyLyy
T = v - Ty where T designates the period of the clock when b = Liineo = NyLyo

it is at rest in the Privileged Frame of Reference.

.. . . . . c =Ly = NyLy = NyLyy/)
This is consistent with the Lorentz—Poincaré theory. fine 2 Vv vLvo/y

47
S
2

:
:
:
¢
:
;
:

S
R
%,
(

FIG. 9. (Color online) Particle of matter made up of lines of matter-vortices.
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This ellipsoid is of revolution (because a = b), also
called spheroid, and it is called oblate (because a = b > c¢).

If we consider the point M designating the end of any
line of vortices and O the center of the ellipsoid, we have

OM = NVLVO\/cosz(p cos2iy + cos2q sin®y + sin’g /42,

OM = NVLVQ\/COSZ(p + sin®¢/y2.

We call o the angle that the axis of the vortices makes
with the axis of the line to which they belong. We, therefore,
have OM = Lijj,e = NyLyg - cosa.

Thus, we finally have cos o = 4/ cos2¢ + sin?¢ /2.

Fory =1, coso = 1/ cos2¢p + sin2<p = 1 and, therefore,
o = 0 which is normal because when the particle is at rest in
the Privileged Frame of Reference, the axis of each vortex is
parallel to the axis of the line to which it belongs.

For y tending towards infinity, we have coso ~ cos ¢,
which means that the axis of the vortices makes the same
angle with the line to which they belong as the line with the
abscissa axis Ox.

For a line of vortices perpendicular to the movement of
the particle, we have ¢ = 0, which gives us coso = 1, that
is to say, o = 0. The vortex axis is parallel to the line of vor-
tices, which, therefore, does not change in length compared
to its value Ly, When the particle is at rest in the Privileged
Frame of Reference.

Figure 10 shows a massive particle at rest then at speed
V = 0.9¢p and finally at speed V = 0.99 ¢, relatilg to the
Privileged Frame of Reference, the speed vector V of the
particle being parallel to the Oz axis.

The particle is invariant under a symmetry of revolution
with axis Oz.
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c. Energy of the particle

For a line of vortices at rest in the Privileged Frame of
Reference and whose axis coincides with the Oz axis, the
position of the center of a vortex in the line is given by

X =ro - cos(Qpt)
y =rg - sin(Q?)
z=0

—
OM =

To obtain a line of vortices in the plane (Ozy) and mak-
ing an angle ¢ with the axis Oz, we can apply the rotation of

1 0 0
axis Ox and angle ¢ : Rot(Ox,p) = | O cos¢p —sing
0 sing cose

e . .
to the vector OM, which gives

. .
OM' = Rot(0x, ¢).OM

"= ro - cos (Qof)

cos ¢ - 1o - sin (Qot)
sin - ro - sin (Qot)

Finally, when the line is no longer at rest with regard to
tge Privileged Frame of Reference but experiences the speed
V' of the particle, the angular speed of the vortex becomes Q
and the center of a vortex of the line has the position,

s

n - e d
OM =OM' + Trans( Vi)
— —
= Rot(0x, ¢) - OM + Trans (V1)

X =ry- cos (Qr)
= cos @ - rp - sin (Qr)
sing -ry- sin(Qf) +V -t

/

_ "
- y
4
zZ =

X axis or y axis

z axis

FIG. 10.

(Color online) Massive particle at different speeds with regard to the Privileged Frame of Reference.
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The velocity vector of the vortex has the following expression:

. dW —ro - Q- sin (Qr)
vo=——= ro- Q- cos @ - cos (Qt)
ro- Q- sing - cos (Qt) +V

The square of the modulus of the velocity vector of the vortex has the following expression:

—
|//

v

Hv—”>||2 = rng sin®(Q¢) + 1’5(22 cos?(Qt) + V242V -1y - Q- sing - cos (Qr),

1> = 207 sin®(Q1) 4 r2Q% cos?p - cos*(Qr) + (ro - Q- sing - cos (Q) + V)z,

—

V' []> = r2Q7 + V22V -1y - Q- sing - cos (Qr).

Now, we saw in the section on the dilation of the period of the vortices that all vortices have the same angular speed,
Q=% < formula we can write ¢ = V? +r2 - Q°.

0 - .
In addition, we have the following two relationships: V = ¢o - cos®? and rp - Q =< = ¢ - sin).
Using the last three formulas, we obtain the final expression for the square of the vortex speed:

V[P = & +2¢3 - cos - sind- si ()
V' |* =5+ 2¢5 - cos? - sindd - sing - cos (Q1),

—
|//

v ]]* = ca[1 + sin (209) - sing - cos (Qr)].

We notice that the speed of the vortex fluctuates around the value cy. This is considered to be due to fluctuations of the

medium in the vicinity of the vortices due to the movement of the particle in the medium.
T

T
Furthermore, we have J V2(1)dt)T = ¢§ + cjsin (29) - sing J cos (Qn)dt = ¢},
0 0

This means that the average of the quadratic speed of the vortex over a revolution of period T is constant and equal to the
square of cy.
The energy of the vortex in the Privileged Frame of Reference is

T
J myv"? (t)dt
Ey = 0 - I’l’l\/c‘2 d
Tier OT

Taking again T,.s = T, we obtain

T
2 2
Ey = mvco—TO = ymycg.

The energy of the particle is given by
EZZEWZZV'mW'C(Z):V'CS'me=”/'m0'C§~
i i i

General case of any line of vortices
To deal with the case of any line of vortices of the particle, after the rotation of axis Ox and angle ¢, we apply a rotation
cosyy 0 —siny N
of axis Oy and angle  Rot(Oy, ) = 0 1 0 to the vector OM’, which gives
siny 0 cosy

X" =rp- cosiy- cos (Qot) — sing - rg - siny - sin (Qot)

N —
OM" = Rot(0y, §).OM" = y' = cos - ro- sin (Qor)

2" =1y siny - cos (Qot) + sing - rg - cosys - sin (Qt)

. . .. . -
When the line is no longer at rest with regard to the Privileged Frame of Reference but experiences the speed V of the par-
ticle, the angular speed of the vortex becomes € and the center of a vortex of the line has the position,
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. X" =rg- cosy- cos(Qt) — sing - rg - siny - sin (Qr)
oM" = OM" + Trans(V'¢) = y" = cos ¢ - ro - sin (Qt)

" =1y siny - cos (Qf) + sing - ro - cosy - sin(Qt) +V -t

The velocity vector of the vortex has the following expression:

NV —r9- Q- cosyy- sin(Qf) —rg-Q- sing - siny - cos (Qf) = vy + v
me— i ro Q- cos - cos (Qf) = vy

—rp- Q- siny - sin(Qf) +79- Q- sing - cosy- cos (Qt) +V =v.; +vo+V

The square of the modulus of the velocity vector of the vortex has the expression:

a2 2 2 2 2 2 2
V" 17 =vi + v + 2vave + vy vV, VA 2vva + 2V(vz1 + va2).

We have 12, +v2, = r3Q%sin’¢ - cos®(Q) and, therefore,

(viy + V%) +; = 3@ - cos® ().

Furthermore, we have vﬁl + v_%l = r(%Q2 . sin2(Qt) and, therefore,

(% +9h+3) + (3 +93) = .

Finally, we have 2v, ;v\, + 2v.;v.» = 0; hence, the square of the module of the speed vector of the vortex,

2 202 2 . . .
|V = +V +2Vr0Q[f sini - sin (Qt) + sing - cosy - cos (Qt)].

Using the formulas, c(z) =VZ4 r(z) . Q2, V =cy- cost)and rp.Q = ‘70 = ¢ - sin1), we obtain
2 2 2 . . . )
V" |]> = 2 + 2c2 cos ¥ sin®d [~ sin i - sin (Qt) + sing - cos - cos ()],

HWHZ = 2+ c2sin (20) [~ siny - sin (Qr) + sin@ - cos - cos (Qr)].

T
T T

In addition, we have J cos (Q¢)dt = 0 and J sin (Q¢)dt = 0; hence, the result Jv’”z(t)dt/ T= c.
0 0
We find the fact that the average of the quadratic speed of the vortex over a rev8lution of period 7 is constant and equal to

the square of ¢y.
We also find the energy of a vortex,

Ev — 2 T . 2
Vv = I’}’lvcoT— = ymycy.
0

The energy of the particle,

2. 2 _ 2
E:E EVi:E V'MVI"COZV'CO'E my; =7y - Mo - .
7 f f

d. Spin of the particle

The spin of the particle, or intrinsic angular momentum, can be explained by the rotation of the vortices that make up the
particle.

Let us first notice that, the particle being rotationally symmetrical with respect to any axis passing through its center, what-
ever the projection axis chosen this will give the same value for the spin.

We will establish the expression for the spin of a particle in its own frame of reference, in which all the vortices have a cir-
cular trajectory.
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We take any direction %" to establish the expression of
the spin along this axis.

We start by treating a vortex belonging to a line whose
axis is parallel to the direction 7 .

The spin of this vortex, whose circular trajectory is in a
plane P perpendicular to the direction %, has the expression,

J—V) :WAW :mvr_(f/\vv).

— T — . .
The vectors ry and Vy = ¢o being perpendicular to
each other and in the plane P, we obtain

N N
Jy =myrocou’.

Now, we have ry = (do/2n) with g = (h/mgcy) and
mo = Nyt - my, where Ny 1s the total number of vortices
constituting the particle.

The final expression for the spin of the vortex is,
therefore,

J—> h ho_
= u = U
v 2nNyot Nytor

The spin of the particle would then be

However, we cannot describe a particle by giving the
direction of its intrinsic angular momentum, but only by giv-
ing the component of the intrinsic angular momentum
along a certain direction.

We must therefore add up the spins of all the vortices of
the particle projected onto the axis of direction %, which
gives the following expression:

NV\ol
T =h ! cos u o wi
= @) | v with
Ju (N\/tot ; |cos ()]

. )

@i:(”i»”

The quantity (1/Nyw) S0 |cos(¢,)| is a scalar that

i=1
must be determined for each particle according to the value

of Nyt and the distribution of the vortices of the particle.
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2. Second type of configuration

The second type of configuration corresponds to par-
ticles of matter made up of parallel lines of matter-vortices.

The simplest shape regarding the envelope of these lines
of matter-vortices is a cylinder as shown in Fig. 11.

The lines of vortices, whose axes are spaced an equal
distance apart, fill the entire cylinder.

This second type of configuration would correspond to
the nucleons constituting the nuclei of atoms.

Indeed, the cohesion of an atom nucleus is ensured by
the strong force which, in DMR theory, corresponds to fluxes
of the medium of high acceleration” as shown in Fig. 12.

These fluxes of the medium have a speed Vyx very close
to the speed of light ¢

This explains that the lines of vortices constituting the
nucleons are very tight on the axis of the particle which is
perpendicular to the fluxes of the medium.

Indeed, due to the application of the equivalence princi-
ple (see part 2.14), the shape of the nucleons is very close to
that of the particle on the right in Fig. 10.

The difference compared to Fig. 10 is that when a parti-
cle is in a Galilean frame of reference at speed V relative to
the Privileged Frame of Reference, the flux of the medium
only takes place in one direction (by placing itself in the Gal-
ilean frame of reference of the particle).

In the case of nucleons in an atomic nucleus, the strong
fluxes of the medium take place along the entire cylindrical
surface of the nucleus (see Fig. 12) and this implies that the
lines of vortices constituting the nucleons are folded along
the axis of the nucleons of cylindrical envelope.

The particle is invariant by a symmetry of revolution of
axis Ox, which is the axis of the particle and of the cylindri-
cal envelope.

If the dimensions of the nucleon are Ly, Lyo, Lo (the
envelope is a sphere of radius Rp) when it is “free,” far from
any field (gravitational, strong) and at rest in the
Privileged Frame of Reference, then its dimensions

become L, = Ly, Ly = Ly/K, and L. = L,o/K with K =
(1—(V3,/ c%))fl/ ? when it is within an atom nucleus, if we
consider that the axis of the nucleon and the nucleus is the

axis Ox (the envelope of the nucleon is a cylinder of radius
R = Ro/K and base L, = Lo = 2Rp).

____________ e

| ame ma=

.......... Ly aliesniastans

(@~ SO --¢
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~
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........ gl k
~

FIG. 11.

(Color online) Particle of matter made up of parallel lines of matter-vortices.
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To understand graviton-spin jets, refer to Appendix B.

a. Energy of the seco_}nd type configuration particle

A velocity vector V of any direction (in 3D) with
respect to the all parallel lines of vortices of the particle is
equivalent to a given velocity vector and consider a line of
vortices of any 3D orientation, which has already been
treated in the general case of Section [T K 1 c.

We can therefore affirm here again that:

The average of the quadratic speed of the vortex over a
revolution of period T is constant and equal to the square of
co and that the energy of the particle is E = 7 - mq - ¢3.

b. Reflections on inertia
The following two points are fundamental:

* A change in the modulus of the velocity vector of a mas-
sive particle will correspond to a change in orientation of
the vortices themselves (by calling « the angle between the
axis of the vortices and the lines of vortices, the sine of
this angle is proportional to the modulus of the velocity
vector of the particle: sin o« = V/c).

In the frame of reference of the particle this corresponds to
a change in modulus of the velocity vector of the flux of
the medium.

A change in direction of the velocity vector of the particle
will correspond to a modification of the angle between the
line of vortices and the velocity vector of the particle and,
therefore, of the axis of the vortices themselves with the
velocity vector of the particle.

In the frame of reference of the particle this corresponds
to a change in direction of the velocity vector of the flux of
the medium.
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These two points are linked to the force of inertia and
the centrifugal force in the following way:

* Any change in module of the velocity vector of the particle
expressed in the Privileged Frame of Reference gives rise
to the inertia force,

* Any change in direction of the velocity vector of the parti-
cle expressed in the Privileged Frame of Reference gives
rise to the centrifugal force.

This description of massive particles, nucleons, nucleus
of an atom and therefore of matter allows us to draw funda-
mental lessons on inertia.

L. Louis de Broglie pilot wave versus Schrodinger
wave packet

In 1905, Einstein associated the wave aspect of light
with a particle aspect, the quantum of light called photon.

Later, in 1924, Louis de Broglie maintained that any par-
ticle can be associated with a matter wave.

It remains to give a physical interpretation to this matter
wave. The two best-known interpretations which give a con-
crete physical existence to this matter wave are the
following:

» That of Louis de Broglie who introduced the concept of
pilot wave which guides the particle,

* That of Erwin Schrodinger who represents a corpuscle as a
set of waves of different wavelengths which he calls “wave
packet.”

The theory of elementary waves (vortices) is very close
to Schrodinger’s vision in the sense that matter is only
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FIG. 12.

(Color online) Strong force ensuring the cohesion of an atom nucleus.
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made of waves. In this theory, there is no coexistence of a
particle and a wave as in Louis de Broglie’s vision.

If we follow the thesis of Louis de Broglie and his subse-
quent work, we must introduce the concept of pilot wave.
The idea is relatively simple in principle: the wave acts as a
guide for the particle, a bit like a boat sailing on the swell.
This hypothesis has the advantage of retaining both aspects
of duality, but is not based on any real physical evidence.
Schrodinger offers another interpretation. Determined to
definitively abandon the corpuscular aspect and the quantum
leaps that go with it, he represents a corpuscle as a set of
waves of different wavelengths which he calls a wave
packet. According to his theory, what we believe to be a par-
ticle, an electron for example, is in reality a packet of waves
adding to each other. Mathematically, we can show that this
sum leads to very strongly attenuating the oscillations in cer-
tain regions of space and to amplifying them in a well-
localized region, thus forming a peak. This peak, for
Schrodinger, is the representation of a particle.

We can draw a parallel between Schrodinger’s wave
packet and lines of matter-vortices of different wavelengths
constituting the material particle as shown in Fig. 13.
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This image is interesting, because it allows us to find
Heisenberg’s uncertainty principle with a wave approach.
Remember that this principle prohibits the simultaneous
determination with great precision of two conjugated
physical quantities which are, for example, the position
and the speed of a particle. Transposed to a wave vision,
the principle is expressed using the wave packet. For the
position of a particle to be known precisely, it is important
that the peak of the wave packet be very localized. This
implies that a large number of different wavelengths con-
stitute the wave packet. However, the momentum of a par-
ticle, which is by definition its speed multiplied by its
mass, is linked to the wavelength by a relationship estab-
lished by Louis de Broglie. Therefore, the momentum of a
very localized particle is highly uncertain. Conversely, a
very defined momentum implies the presence of very few
wavelengths in the wave packet. This results in a signifi-
cant spreading of the peak representing the position of the
particle. This spreading means that the particle is very
poorly localized. Conceptually, these conclusions are
analogous to those reached by Heisenberg in the demon-
stration of his uncertainty principle.

Wave packet : set of waves of different wavelengths
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FIG. 13. (Color online) Schrodinger wave packet interpreted by vortex theory.
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To be more precise on the formula of the uncertainty
principle, we will take up the words of Louis de Broglie dur-
ing conferences whose title was “Corpuscules, wave and
wave mechanics:”

Let us now arrive at the uncertainty relations due to Mr.
Heisenberg which precisely set the limit of quantum
uncertainties. Consider a corpuscle associated with a wave
Y. In general, the wave y will form a limited wave train
represented by a superposition of monochromatic waves.

Note that it can be demonstrated, using the Fourier series
or integral analogy, that a wave train of limited dimensions
can always be represented by the superposition (the sum) of
a finite or infinite number of monochromatic plane waves of
various wavelengths and propagation directions. This super-
position of plane waves must be chosen so that at each
instant the component waves are destroyed by interference
outside the region occupied by the train of waves and, on the
contrary, gives an exact representation of this train of waves
within the region it occupies. The analysis of this representa-
tion of wave trains leads to the following essential result: the
more restricted a wave train is, the more it is necessary, to
represent it exactly, to superimpose monochromatic plane
waves belonging to an extended domain of wavelengths. A
train of waves of infinite dimensions can be represented by a
monochromatic plane wave while the representation of a
train of waves of very small dimensions, almost point-like,
will involve monochromatic waves of all wavelengths.

If we take into account, just to simplify, what concerns
an axis, the x axis for example, the wave i will be written in
the form: v = 30, exp [27j (vit — £)].

Now, we have seen that if Al designates the length of the
wave train y along the x axis, the 4; appearing in the expres-
sion for Y occupy a fairly large interval in the wavelength
scale so that we always have: Al - A(1/2) > 1.
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This is a result of the general theory of waves, therefore,
independent of Wave Mechanics.

Let us now introduce the relationship between wave and
corpuscle postulated by Wave Mechanics by positing the for-
mula: A = h/p.

It is enough to multiply both sides of the inequality
above by the constant / to obtain the Heisenberg uncertainty
relation: Al - Ap > h.

Note that the definitive relationship established by Hei-
senberg is Al - Ap- > 1/2.

M. Material particle in a gravitational field

Let us consider a line of vortices near a massive body
(for example, the Earth) which is assumed to be immobile
with regard to the Privileged Frame of Reference.

This massive body will create a gravitational field which
will have similar consequences on the line of vortices if it is
moving relative to the Privileged Frame of Reference.

Relative to a frame of reference linked to the massive
body, the vortices describe circles.

However, the massive body creates a centripetal flux of
the medium of velocity Vg, = \/2GM/r (see Fig. 14).

The medium allows us to define the Privileged Frame of
Reference (without gravitational field) or Reference (with
gravitational field).

Relative to this Reference the line of vortices moves at
the speed Vi, = \/2GM/r and the vortices describe helices
(see Fig. 14). Therefore, seen from the Reference, a clock
made up of lines of vortices, placed on the surface of the
massive body, will beat more slowly with a period
T =y Ty, where y=(1— (chlock/c(z)))fl/2 and Ty repre-
sents the period of the clock, at rest with regard to the Privi-
leged Frame of Reference and without the presence of a
gravitational field. The speed of the clock and the lines of

I Top view of the trajectory of a vortex
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(Color online) Trajectory of a vortex seen from Rg,q, then seen from the Reference.
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vortices being Viock = 1/2GM /r relative to the Reference,
finally the period of the clock in the gravitational field cre-
ated by the massive body is given by the following formula:

2

26M\ 2
T=Ty -K(r) with K(r)= (1— ) .
cgor

N. Principle of equivalence

The article “Dynamic Medium of Reference: A new the-
ory of gravitation”' provides a justification for the principle
of equivalence based on the fact that, in all cases, it is the
relative movement of the material clock and ruler with
regard to the medium (which is the reference), which cre-
ates the effects (dilatation of the period of the material
clock and contraction of the length of the material ruler).

This means that the same effects are obtained in the fol-
lowing two cases:

* A material clock sees its period expand in the ratio y =
(1— (V2/cé))7l/2 and a material ruler sees its length con-
tract in the same ratio y when they are moving at speed V
relative to the medium which is the Reference.

* A material clock sees its period expand in the ratio K =
(1—(V2, /AN = (1 - (2GM/cr))™"/* and a mate-
rial ruler sees its length contract in the same ratio K when
they are placed in the gravitational field created by a mas-
sive body of mass M generating centripetal fluxes of the

medium with speed Vi = /2GM/r.

This article explores this further by asserting that:

* A material clock moving at speed V relative to the medium
(which allows to define the Privileged Frame of Reference)
is composed of elementary waves (vortices) which have a
helical trajectory of period T =7 -T,, where Ty is the
period of the vortices which describe circles when the
clock is at rest with regard to the Privileged Frame of
Reference.

* A material clock placed in a gravitational field is com-
posed of elementary waves (vortices) which have a helical
trajectory of period T =y - Ty, where Ty is the period of
the vortices which describe circles when the clock is at an
infinite distance from the source of the gravitational field.

The principle of equivalence within the framework of
DMR theory also states that there is equivalence between:

* The size, dimensions of a massive particle and the configu-
ration of the vortices and the lines of vortices constituting
the particle, when the particle is in a Galilean frame of ref-
erence at speed V relative to the Privileged Frame of Refer-
ence. The characteristics of the massive particle depend on
the coefficient y = (1 — (V2/c2)) /2.

* The size, dimensions of a massive particle and the configu-
ration of the vortices and the lines of vortices constituting
the particle, when the particle is in a gravitational field, for
example that of a black hole of mass M. The characteristics
of the massive particle depend on the coefficient K =
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(1= (V2 /2) 2 = (1 = (2GM/c2r))™/* the speed of
the flux of the medium being Vg, = /2GM/r. As a
reminder, the speed of the flux of the medium is exactly
equal to the speed of light at the Schwarzschild sphere of
radius rs = (2GM/c}).

0. Gravitation

In the article “Dynamic Medium of Reference: A new
theory of gravitation,”' a gravitational field generated by a
massive body of mass M was explained by the deformation
of a medium in the form of centripetal fluxes of speed
Viux = v/2GM /r and acceleration yq,, = (GM/r?).

This article as well as the article on the model of the
photon® brings the following fundamental point: all particles
(photons and massive particles) are made up of elementary
waves of which the DMR (Dynamic Medium of Reference)
is precisely the propagation medium.

This gives an explanation of the fact that any deforma-
tion of the medium, for example by the presence of a mas-
sive body which creates a gravitational field, will have an
impact on all the particles because they are made up of ele-
mentary waves propagating in the medium.

P. Charged particle of matter

We now consider a charged particle moving at speed
V' = Vu. with regard to the Privileged Frame of Reference.

In the reference frame R linked to the B)article its dimen-
sions are (Ly, Ly, L.) and the electric field E (E,, E,, E.).

In the Privileged Frame of Reference the dimensions and
the electric field of the charged particle have the following
expressions:

L =L, E' = yE,
L; =L, E; = JE,
L =L/y E.=E.

So, when the speed of the particle approaches the speed
of light:

* The charged particle is contracted in its longitudinal
dimension (by the factor y),

* The electric field is expanded transversely (by the factor
7). This means that the field lines are concentrated in the
transverse directions.

This result can be linked to the invariance of the electric
charge in changes of frame of reference.

Indeed, let us consider in the frame of reference Ry a cyl-
inder with an axis parallel to Oz of length L, and whose sec-
tion perpendicular to Oz has a surface S, = L.L,.

In accordance with Gauss’ theorem, the electric flux
through this closed cylindrical surface has the value in Ry,

Jf.ﬁzi
€0
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In the Privileged Frame of Reference,

JE cas =4
=

The electric charge being invariant in changes of frame
of reference, the electric flux is therefore invariant in
changes of frame of reference.

Now, in such a change of frame of reference, §',, = S,
hence E', = E..

On the other hand, L'. = L./y, which implies §',. =
Sy:/y and §',. = Sy;/y, which implies E'y =y-E, and
E'y=7v-E,.

We clearly find the previous expressions, which result in
an increase in the amplitude of the electric field and its tight-
ening in the direction transverse to the movement.

Figure 15 shows the electric field of a charged particle at
rest, then at speed V = 0.9 ¢ and finally at speed V = 0.98
co with regarg to the Privileged Frame of Reference, the
speed vector V' of the particle being parallel to the Oz axis.

The electric field and the particle are invariant under a
symmetry of revolution, of axis Oz.

Return to the contraction of lengths in the case of a
material object'*

Any material object, a standard ruler for example, is
made up of atoms, each of which is made up of a positively
charged central nucleus around which negatively charged
peripheral electrons revolve. The cohesion and stability of
these atoms and the aggregates that they form between them
to create objects are due to the electromagnetic forces of
attraction exerted between electron and nucleus and to the
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forces of repulsion exerted between electrons. For example,
the points where the atoms of a crystal are placed are those
where these forces are balanced. By applying the laws of
electromagnetism we show that the potential and the electric
field of a charged particle at rest have spherical symmetry,
and at a distance r from a charge ¢ the potential has the value
p=q/r.

On the other hand, when this same particle is in uniform
motion with speed V relative to the medium, Lorentz demon-
strated that the potential and the electric field created by this
particle no longer have spherical symmetry. Each equipoten-
tial surface which was a sphere of radius R when the particle
is at rest is then crushed when it is in motion, and becomes
an ellipsoid whose major axes perpendicular to the move-
ment keep the length R while the minor axis is contracted in
the direction of movement and has the length R /7.

It is the same for the potentials created by all the par-
ticles of an object and consequently the overall figure of the
equipotentials is itself contracted in the direction of move-
ment with the ratio 1/y and this contraction, which only
depends on the nature of electric forces, is the same for all
objects, regardless of their nature, whether for example iron
or rubber.

Finally, we note that the dimensions of objects perpen-
dicular to the movement are not affected by this contraction
phenomenon and remain unchanged.

Q. Comparison of the proton and the neutron

As has already been explained, a charged particle is
made up of lines of vortices all rotating in the same direction

X axis or y axis

Z axis

A\ 4

FIG. 15. (Color online) Electric field of a charged particle (blue dotted line).
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and which emit gravitons-spin all rotating in the same direc-
tion which creates the electric field.

It is assumed that the neutron is made up of lines of vor-
tices rotating alternately in one direction and in the other
direction. Thus, for two adjacent lines of vortices, the vorti-
ces of the first line rotate in the positive direction emitting
gravitons-spin rotating in the positive direction, and the vor-
tices of the second line rotate in the negative direction emit-
ting gravitons-spin rotating in the negative direction.

Thus, a neutron emits as many gravitons-spin rotating in
the positive direction as gravitons-spin rotating in the nega-
tive direction, which guarantees it overall electrical
neutrality.

R. Comparison of the proton and the electron

We consider a proton and an electron at rest in the privi-
leged frame of reference and free in space, that is to say, that
the two particles have the configuration of the first type
described in I K 1.

For the proton we adopt the following notations:

* R, designates the radius of its spherical envelope,

* L;, designates the length of the lines of vortices. We have:
Llp =R,

* N, designates the number of lines of vortices constituting
the proton,

* N, designates the number of vortices per line,

* Lo, = Agp designates the distance separating the centers of
two consecutive vortices when the particle is at rest in the
Privileged Frame of Reference,

* Nyop = Njp.Nyp designates the total number of vortices
constituting the proton,

e mop = Ny - My = Njp - Nyp - my designates the mass of
the proton at rest in the Privileged Frame of Reference.

For the electron, we adopt the following notations:

* R, designates the radius of its spherical envelope,

* L, designates the length of the lines of vortices. We have:
L/E = Rm

* N), designates the number of lines of vortices constituting
the electron,

* N, designates the number of vortices per line,

* Lo = A designates the distance separating the centers of
two consecutive vortices when the particle is at rest in the
Privileged Frame of Reference,

* Nyote = Nje - Ny, designates the total number of vortices
constituting the electron,

* moe = Nytote - My = Ny, - Ny, - my designates the mass of
the electron at rest in the Privileged Frame of Reference.

For the proton, we can write

R, = L;, = Lo,.Ny, = J0,.N h Nvy ho 1
= Ljp = Lop-Nvp = AgpNyp = ——— = —.
P p p-NVp p-NVp comoy  comy N

For the electron, we can write
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h Ny, h 1
Ro=Lie = Loe - Nye = Jge - Nyp = ——% = —.
comoe  cony Ny,

We can, therefore, write the following equivalences:

Rp = Llp = Re = Lle — Nlp :Nle
Nvp _ Nve
mMop Mo,

Knowing that the proton and the electron have exactly
the same charge in absolute value and that they generate
exactly the same electric field in absolute value, the model of
the particle proposes that the number of lines of vortices of
the proton is equal to the number of lines of vortices of the
electron so that the number of gravitons-spin rotating in the
positive direction emitted by the proton is equal to the num-
ber of gravitons-spin rotating in the negative direction emit-
ted by the electron. We, therefore, have the following
equalities:

N N
N]p = N,, and Rp :Llp =R,=Lj, and Ve j.
mop moe

The model of the proton and that of the electron, there-
fore, have the following characteristics:

» The radius of the spherical envelope of the proton is the
same as that of the electron R, = R,.

» The length of the lines of vortices is the same for the pro-
ton and the electron Ly, = L.

* The number of lines of vortices is the same for the proton
and the electron Ny, = N,.

* The number of vortices per file is in the same ratio as the
masses (Ny,/Ny.) = (mop/mqe).

Note: it is not the set of all the vortices of the charged
particle that contribute to the electric field, otherwise the pro-
ton would have an electric field approximately 1836 times
greater than that of the electron in absolute value. Indeed, we
have (Nyiotp/Nviote) = (mop/mo.) = 1836.

The model of the charged particle proposes that it is only
the vortices at the extremity of the lines emitting gravitons-
spin outwards that generate the electric field.

This confirms the fact that the number of lines of vorti-
ces of the proton must be equal to the number of lines of vor-
tices of the electron (N, = Nj,) so that the electric field
generated by the proton is equal to the electric field gener-
ated by the electron in absolute value.

S. Antimatter

In the proposed theory, the model of the antiparticle is
identical to the model of its associated particle except for the
fact that all the vortices that make up the antiparticle are in
inverse rotation to the vortices that make up the associated
particle.

Thus, the characteristics of an antiparticle in relation to
its associated particle are as follows:
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* An antiparticle has the same radius of its spherical enve-
lope as its associated particle.

* An antiparticle is made up of lines of vortices of the same
length as its associated particle,

* An antiparticle has the same number of lines of vortices as
its associated particle.

* An antiparticle has the same number of vortices per file as
its associated particle.

» The previous propositions imply that an antiparticle has
the same total number of vortices as its associated particle.

» The previous propositions imply that an antiparticle has
the same mass and the same spin as its associated particle.

* An antiparticle has the same distance separating consecu-
tive vortices as its associated particle.

* An antiparticle has the same wavelength and the same fre-
quency as its associated particle (see parts II H and I ).

* On the other hand, all the vortices of an antiparticle
rotate in the opposite direction to the vortices constitut-
ing its associated particle.

 This last characteristic implies that an antiparticle has
an opposite charge and an opposite electric field to
those of its associated particle.

Finally, during their collision, a particle and its antiparti-
cle, all of whose vortices rotate in opposite directions, anni-
hilate each other, decomposing to give lines of free vortices
which correspond to high energy photons (gamma photons
with a frequency greater than 30.10'® Hz. The frequency g
provided for the electron and the proton in part II I is well
above this frequency threshold).

These lines of free vortices correspond well to the model
of the photon proposed by the DMR theory.®

lll. CONCLUSION

The proposed model of a massive particle is a set of lines
of elementary waves called vortices.

An elementary wave on the subatomic level is always
identical to itself while being constantly renewed by new
gravitons (entities which make up the medium of propaga-
tion of the wave). The elementary wave propagates in the
medium always at the speed of light whatever its trajectory
(which is not necessarily straight).

The model of the massive particle explains wave—par-
ticle duality.

Indeed, instead of a wave—particle duality involving the
observation either of the wave aspect or of the corpuscular
aspect, the proposed model of the particle has both prop-
erties simultaneously: the particle has the wave aspect
because it is composed only of elementary waves, and it has
the corpuscular aspect since the elementary waves remain
identical to themselves and the particle remains delimited by
the same volume which does not increase (the impact of a
particle on a screen gives therefore a localized trace).

The model of the massive particle makes it possible to
attribute to a massive particle, a period T =y - Ty = T/ sin ¥,
a pulsation or angular velocity Q = (Qy/7) = Qo - sind, an
energy E =7 -myc} =7-Ey = (Eop/sin¥), and a momen-
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tum p=y-moV =(moyco/tand), where Ty,Q,Ey and my are,
respectively, the period, the pulsation, the energy and the
mass of the particle at rest in the Privileged Frame of Refer-
ence and v designates the angle defined by the relation
cos¥=V/cy where V is the speed of the particle relative to
the Privileged Frame of Reference.

This same model also makes it possible to attribute to
the massive particle the de Broglie wavelength of expression
A= (h/p) = Jotand with Ay = (h/mgycy) and a frequency

of expression v = \/(co//l)2 + (co/i0) =7 1o = =L,
where v = (co/40) = (moc}/h) represents the frequency of
stationary elementary waves making circular revolutions
when the particle is at rest in the Privileged Frame of
Reference.

This article has exposed two types of configuration for
the particles of matter.

In the first type of configuration the lines of vortices are
radial with a spherical envelope. This corresponds to par-
ticles of matter free in space, without any field.

In the second type of configuration the lines of vortices
are parallel with a cylindrical envelope. This corresponds to
nucleons (protons, neutrons) confined in an atomic nucleus
by the strong force.

APPENDIX A: A POSSIBLE DESCRIPTION OF THE
DYNAMIC MEDIUM OF REFERENCE

This part gives a possible description of the dynamic
medium of reference: the gravitons field.

The gravitons field is based on Le Sage theory BUT it
adds many deep changes and evolutions.

Numerous scientists have studied Le Sage theory.'® Just
to mention a few of them:

Newton, Huygens, Leibniz, Euler, Laplace, Lord Kelvin,
Maxwell, Lorentz, Hilbert, Darwin, Poincaré, Feynman.

Henri Poincaré has studied this theory and written a syn-
thesis in Science et Méthode.'®

Poincaré sums up the principle of Le Sage theory like this:

“It is proper to establish a parallel between these consid-
erations and a theory proposed a long time ago in order to
explain the universal gravitation. Let us suppose that, in the
interplanetary spaces, very tiny particles move in all direc-
tions, with very high speeds. A single body in the space will
not be affected, apparently, by the impact of these cor-
puscles, since these impacts are equally divided in all direc-
tions. But, if two bodies A and B are in the space, the body B
will play the role of a screen and will intercept a part of these
corpuscles which would have hit A. Then, the impacts
received by A in the opposite direction of the one of B, will
not have compensation any longer, or will be imperfectly
compensated, and they will push A towards B. Such is Le
Sage theory.”

It is possible to demonstrate rather easily that the “push”
is inversely proportional to the square distance between the
two bodies (like the Newton law).

One can also demonstrate that, if the corpuscles are very
tiny, the push is approximately proportional to the number of
nucleons and so the mass of the body, and not the apparent
surface of the body.
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Moreover, only a tiny fraction of corpuscles hits the
atoms of the body, which explains that the push (the gravita-
tional force) is so weak.

The main evolutions of the gravitons field versus Le
Sage theory are the following:

* One must not use the notion of impact between the cor-
puscles and matter.

* One must consider that the corpuscles are nonmaterial
and constitute a medium.

» The total energy of an entity is the sum of its kinetic
energy of translation Ejngaion and of its kinetic energy of
rotation about itself E otation-

* Fundamental law: conservation of the total energy of an
entity: the total energy of one entity remains constant:
Etotal = Etranslation + Erotation = constant.

Afterwards we will call these entities gravitons (but
these gravitons have nothing to do with the graviton of spin
2 of quantum mechanics).

If the total energy of the gravitons remains constant,
then the gravitons do not give energy to the atoms of the
Earth and so do not raise the temperature of the Earth con-
trary to the conclusion made by Poincaré'® on the original
theory of Le Sage.

It is postulated that the gravitons which interact with
the atoms of a massive body lose some of their kinetic energy
of translation which turns into kinetic energy of rotation.

The gravitons which interact with the atoms of a mas-
sive body lose a part of their translation speed and win some
rotation speed and are called gravitons-spin.

So a massive body would be a huge “transformer” of
‘“standard gravitons” in ‘“gravitons-spin.”
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This physical phenomenon does not raise the tempera-
ture of a massive body, BUT it has an effect on the medium.

The medium undergoes a centripetal flux due to the
presence of the massive body.

Indeed, let’s consider a reference frame at the
surface of the massive body and an elementary volume
linked to it.

If one measures the speed vectors of all the gravitons in
this elementary volume, the average of the speed vectors
gives a resulting speed vector which is centripetal
(because the gravitons-spin coming from the ground have a
smallest translation speed than the standard gravitons com-
ing from the sky).

It has been demonstrated in a previous article® that the
acceleration of the flux of the medium has the following
expression Jq,, =
the centripetal speed of the flux of the medium at a distance
r from the center of gravity of a massive body of mass M is
equal to (measured in a reference frame R linked to the mas-
sive body),

— ?—Mu_,) from which one can deduce that

Ne

V
— ; G/R 2GM _,
Cor = N, Viuy = — — Uy .
G 4

Definition of the Preferred Frame of Reference based
on the entities constituting the medium:

Let’s consider a Galilean referential R (a laboratory) and
an elementary volume linked to this referential.

In this very small volume, imagine that we can count the
entities in it (gravitoi)z)md we can also know the speed vec-
tor of each graviton Vg /z.

FIG. 16. (Color online) Flux of the medium due to the Earth.
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Knowing this, it is possible to compute the vectorial
average of the speed vectors of the gravitons,

> Var
C _ i=1
GIR ==

This resultant vector means that, at the center of this
given elementary volume, the Preferred Frame of Reference

—
moves at the speed Cg /g versus the referential R and that the

referential R (the laboratory) moves at the speed —CT/;; ver-
sus the Preferred Frame of Reference (defined by the
medium), i.e., versus the medium.

Another way to present the Preferred Frame of Refer-
ence (PFR) is to define it as the unique referential for which,
at any point M in space, we have

Ng -
> Ve prr
- i=1

Ca/prr (M) I 0.

Ng is the number of gravitons contained in an elemen-
tary volume centered on point M.

Figure 16 shows the flux of the medium due to the
Earth.

The flux of the medium:

* Is generated by the presence of the matter of the Earth,

* Is always centripetal, i.e., radial, oriented towards the cen-
ter of gravity of the Earth,

* Is maximum at the surface of the Earth and decreases
when going away from the Earth,

» Has a constant magnitude on every sphere whose center is
the one of the Earth,

* Gives the impression to follow the Earth in its movement
(whatever its speed) because it remains identical to itself.
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APPENDIX B: INTRODUCTION TO THE VORTEX

The gravitons, like winds swirling in all directions, give
rise to vortices a kind of agglomerates of gravitons taking
the form of whirlpools, tornadoes on the subatomic scale, by
analogy with natural whirlpools (see Fig. 17).

The vortex would be the basic brick of light and mat-
ter and it is from it that all the known laws of modern phys-
ics would apply: limit speed of light, laws of relativity, laws
of quantum mechanics.

The functioning of a vortex is somewhat comparable to
that of a wave which progresses. The vortex absorbs on aver-
age as many gravitons as it rejects. It is thus constantly
renewed by new gravitons, even if, like the wave, it gives the
appearance, the illusion of the same entity in motion, always
identical to itself.

We can model a vortex by a rotating cylinder which would
absorb the gravitons arriving by its cylindrical surface (imagi-
nary surface delimiting the vortex) and would re-emit the gravi-
tons by the two bases of the cylinder according to directions
close to the axis of the cylinder (all the directions are included
in a cone same axis as that of the cylinder) (see Fig. 18).

During the time they are part of the vortex, the gravitons
lose some of their translational kinetic energy and their rota-
tional kinetic energy increases to the same extent.

The gravitons come out of the vortex having been trans-
formed into gravitons-spin.

It is considered that the gravitons field constitutes the
medium of propagation of the vortices.

A single or free vortex moves spontaneously at the
speed of light in the “gravitons field” whatever its direction
of propagation, similar to a wave propagating on the surface
of a volume of water which suffered a disturbance.

All particles in the Universe would be made up of vorti-
ces. A particle would be an edifice, a complex and well-
ordered arrangement of vortices maintained by the gravitons

FIG. 17. (Color online) Examples of tornadoes, natural vortices.
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Gravitons crossing the vortex
> Gravitons interacting with the vortex
Gravitons-spin re-emitted by the vortex
— Electric field created by gravitons-spin
FIG. 18. (Color online) Propagation of a VORTEX in the gravitons field.

field itself. The vortices forming a kind of agglomerate,
screen the gravitons, which helps maintain the structure of
the particle.

This would explain that a particle of matter, a stable
agglomerate of vortices, can be seen as a corpuscle but fun-
damentally has a wave behavior because it is composed of
vortices which are elementary waves constantly renewed.

It is assumed that all the gravitons-spin emitted by the same
vortex have the same direction of rotation and that the axis of
this rotation is the same as that of the axis of the cylinder.

In the present theory, it is proposed that it is the
gravitons-spin which create the electric field:

* If the gravitons-spin rotate in the counter clockwise direc-
tion with respect to the axis of the cylinder which would
be oriented “from bottom to top” the electric field will be
oriented from bottom to top.

o If the gravitons-spin turn clockwise with respect to the axis
of the cylinder which would be oriented from bottom to top
the electric field will be oriented “from top to bottom.”

The electric field corresponds to the flux of gravitons-
spin emitted by the vortex according to its two bases.

The electric field of a charged particle corresponds
to the fluxes of gravitons-spin emitted by the vortices
making up the particle and the direction of rotation of the

gravitons-spin is determined by the sign of the charge of the
particle.

It is important to note that the electric field vector moves
at the same speed as the particle, but that the effect of the
electric field operates at the speed of gravitons-spin, i.e., at a
speed well above the speed of light.
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