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TOWARDS A MODELING OF DE BROGLIE WAVES IN A PLATONIC QUADRIDIMENSIONAL SPACE

VERS UNE MODELISATION DE L'ONDE DE PHASE DE DE BROGLIE
DANS UN ESPACE QUADRIDIMENSIONNEL PLATONICIEN

Alain Jégat

Abstract

This article suggests a geometrical approach towards a De Broglie waves modeling in a regularly
stratified platonic quadridimensional space ( cf pre-publication hal-01165196, version1).

The movement of the hyperplane Hp linked to a particle P here generate a succession of
correlating phenomena, not linked up by a causal relationship. The regular and recurring
succession of perception (by the observers linked to the envisaged systems of reference) of
these phenomena leads to the illusion of the propagation of a wave whose speed seems to be
superior or equal to the speed of light c and whose characteristics are those of De Broglie waves.

Résumeé

Cet article propose une approche de la modélisation géométrique de I'onde de phase de De
Broglie dans un espace quadridimensionnel platonicien régulierement stratifié (cf. pré-
publication hal-01081576, version 1).

Le mouvement de I'hyperplan Hp lié a une particule P engendre ici une suite de phénomenes
corrélés, mais non liés par une relation de causalité. La succession réguliére et périodique de la
perception (par les observateurs liés aux référentiels envisagés) de ces phénomeénes conduit a
I'illusion de la propagation d’'une onde dont la vitesse parait supérieure ou égale a la vitesse de la
lumiére c et dont les caractéristiques sont celles de 'onde de phase de De Broglie.

1. The geometrical framework

This modeling is based on the Platonic space outlined in the following articles:

« UN MODELE PLATONICIEN (EUCLIDIEN-PROJECTIF) POUR LA THEORIE DE LA
RELATIVITE RESTREINTE » (pré-publication hal-01081576, version 1).

« APLATONIC (EUCLIDEAN-PROJECTIVE) MODEL FOR THE SPECIAL THEORY OF
RELATIVITY » (pré-publication hal-01165196, version 1).

( T ] k Fl) is a frame for the four-dimensional Euclidean space whose axes are denoted

(0x). (0

) (OZ), (OW) ; the direction of the projection is that of the vector h.



1. Modeling
2.1. Presentation of the model

We consider a stratification of the Platonic space by a sequence of hyperplanes H ™
which are orthogonal to the direction of the projection h, regularly spaced out by a distance
Aw, >0 and a punctual mobile P in uniform rectilinear motion. We shall associate to this mobile

P the hyperplane Hp which contains it and orthogonal to the direction of its motion.
To simplify the following diagrams, we shall consider only mobiles whose motion is
located in the plan (XOw).

We will name dP the straight line traveled by P, u—P its guiding vector (oriented in the

direction of the motion), a, the angle (T,U—P) . We will assume that a; ¢%T [771 (this case is

examined in the paragraph 2.4) and that g, in not a multiple of 77.

During the movement of the particle P, we consider the intersections of the hyperplanes
HO H® . H™ with the hyperplane H, linked to P.

So, on the diagram above, the particle P, initially in B, traveled the distance Ar; until B,

then traveled the distance Ar, until P,.
We name Eéo), E1(0)’ s Ef’) the events corresponding to the intersections H ™ A H, of
the hyperplanes HO H® H® H® with Heo Hp Hos.

We are going to show that the perception of these events by a reference frame Rﬂ (B not

a multiple of /7) presents the characteristics of De Broglie waves.
So, by convenience (and misuse of language), we shall name along this article " De Broglie

waves " the perception of these events Er(”) by any reference frame Rﬁ



2.2. Observation by a reference frame R; in which P is motionless

2.2.1. Synchronicity of the events for different observers

Let us consider two different observers A and B from a reference frame RB , whose

distance measured in Rﬁ is AX'>0.

Ax' COSpH — COogr, \'
= p P-AX' (cf2.3.1: Speed of De Broglie waves —),
Cc

v/ " 1-cosz, €O
A » COP
we obtain CAt'=0 (with AX'# 0) ifand only if COSB = CO%¥,,i.e. B =*a, [ZIT].

From the relation CAt' =

The perceptions of the events Er(") are thus synchronous for all the observers of a

reference frame where the particle P is motionless and only for these rest reference frames.

N.B.: on the diagram below are represented three any observers 4, B and C into a rest

reference frame Rﬂ perceiving respectively the events EC(,O) , E1(0) and Eéo) in a synchronous

way into R; at Ay, B, and C,.




2.2.2. Periodicity of the events for a given observer

Let us consider an observer A from the reference frame RB

Let us suppose that A perceives the event corresponding to the intersection E(()O) while he is at
A, and while P isat P,.

After an any distance Ar, let us name E” the intersection H® n H,,.

The observer 4, now at A, will perceive the event corresponding to the intersection El(l) when

we have the relation X (A1) =X ( El(l)) .

Ifwe put AE; =X ( E((,O)) -X ( Eél)) and AE® = X (El(l)) -X ( Eél)) , we obtain, for any
distance Ar:
X(A)=X(A,)+Arcosa,
Ar
cos, thus X ( El(l)) =X ( Eél)) +—COSO,P
AE, =Awytana, thus X ( Eél)) =X ( E(‘,O)) - Awytana,

AE® =

So, when A perceives the event corresponding to E” , we obtain, with X (A) =X (E(()o))
and X (A,)=X(E®):

Ar cosa, = -Aw, tarr, +

Aw
, l.e. Ar= 0

cosa, sina,




From this result, it follows, with the relation CAt = Ar Sinay,, that the period At of De

Broglie waves measured by 4 is: Aty = A,

c

Intersections '™,
r

It should be noted that the period At of De Broglie waves measured in a rest reference frame

Rﬁ does not depend on the angle a, of the trajectory of the particle P, but only of the distance

Aw, separating two consecutive strata H ™ and H ™",



2.3. Observation by a reference frame R; where P is not at rest

2.3.1. Speed of De Broglie waves
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For example one considers the intersection of H ®) and Hy, depending on Ar.
Initially, the observer A from R; perceives the event corresponding to Eéo) while he is at Ay.
After a movement of distance Ar, the event corresponding to the intersection E1(0) of H® and
Hp is perceived by the observer B, now at B,.

The speed V' of De Broglie waves, measured in Rﬁ, is deduced from :

(1)

AE(O):i:ArCOS,B"'AX'Sir)B,i.e. A = .Ar (1—cogrp CO&G}
cos, sing cosz,

CAt'+ Ax'cosf = Ar sinB (2)

Ar [ cosa, — co
From (1) and (2), we obtain CAt'= ( P 4

sing cosr,
AX' _1-cosx, co®
cAt' cosa, — cog3

] and finally :

Vl
c

) _ . V_ cosa, — cop’
It should be noticed that the speed v of P measured in Rﬁ is —=

¢ 1-cosx, co®

CZ
(cf pre-publication hal-01165196) and that we thus obtain the relation: v' = —.

\



2.3.2. Period of De Broglie waves

The observer A, from the reference frame Rﬁ observes the events corresponding to
intersections Eéo) and El(l).

These events are separated, in a rest reference frame R, by a time interval
corresponding to one period CAt,, during which the observer A has moved a distance, measured
in R,5, equal to AX =VAt,, where Vv is the speed of A measured in R,;.

We thus find a well-known situation (cf pre-publication hal-01165196) and the period At
of De Broglie waves, measured in the reference frame Rﬂ is given by the relation:




2.4. Special case: modeling fora :g [IT]

Ax 'Onde de phase

0 ! ! ! X
, : : : ©) E©) E© (0)
In this special case, the intersections E;’, E™, E;”,... of the hyperplanes H, and H ",

for instance, are obtained for the same position of the particle P but are perceived by the
observers 4, B, C from the reference frame Rﬁ at different times.

We thus find, regardless of observers considered, the speed and the period of De Broglie
waves obtained previously.

2. Conclusion

It is thus observed that, in a Platonic space regularly stratified, the motion of the particle P

and of its linked hyperplane H, may mathematically generate the perception at each point of

one of its rest reference frame R, of a synchronous periodic phenomenon that has the

characteristics of De Broglie waves.

Physically, of course, this raises two questions about the nature of the hyperplane H, and

stratification of Platonic space by hyperplanes H ™

h
Finally, it should be noted that in the case of a mass particle at rest m, =———, the relation

Cc°At,
Aw, = cAt, leads to:
h
Aw, = cAty, =—;
m,C
h
which leads to, for instance: Aw, =—=2, 428.10"”m for the electron.
m.C
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