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Abstract

The origin of the three spatial dimensions as well as that of time is deduced from
fundamental principles (symmetry, homogeneity). The structure resulting from this
construction looks like an hypersphere of which each energy particle constitutes a
dimension, forming a loop or a string covering the whole universe. This model shall be
linked to the existing theories that are in adequation with the experience.



Generation of space

Nothing (symmetry) generating something (energy) can be expressed by the addition and the
multiplication of an energy quantum (a) and its opposite (a) :

a+a=0 (symmetry), aa=1 (energy) - a=ianda =-i where iz = -1.

The quantum (a) is a complex number (a = a;+ia;e C, ai, ax€ R, i2=-1) so it behaves like a
wave, more precisely like the 11/2 phase of a virtual (potential) standing wave. It's the same for the
opposite (a).

The quantum (a) and its opposite (a) form a pair of complex numbers (a,a). Energy conservation
implies that the multiplication of two pairs of quata shall not be null. This is only possible using the
quaternion representation for the pair of complex numbers.

A quaternion (q) is defined by
g=a+aj= ai+id+aj+ia)= a;+iax +ja + ka where 2 = -1, ij = k = -ji,
or in a more general notation

g=S+ix+jy+kz=s+V wheres,Xx, Y,z arescalareR, it=2=k?=ijk=-1,
V = (x,y,z) is a 3 dimensional vector

The result of the product of two non-zero quaternions (q) and (q’) is also a non-zero quaternion

qq’ = (s+V)(s'+V’) = (sS’ - V.V') + (SV’ + S’V + VxV)
where the scalar part is (ss’ — V.V’) and the vectorial partis (sV' + 'V + VxV’), V.V’ = xx’+yy'+zZ’ is
the scalar product of vectors and VxV’ = (yz’-y’z, zx’-z'x,xy’-x’y) the vectorial product of vectors.
The product of quaternions is not commutative because the vectorial product is anti-commutative
(VxV’ = -V'xV).

The conjugate (q) of the quaternion (q) is defined by
g=s—-V=s-ix-jy-kz
which implies

- the bra-ket product : <q|g’>= qQ’
- the square norm : ||g|[2=<qlg>=q =52+ V.V =52+ x2+y2+ 22 € R
- the unitary quaternion : ||g|| = 1
-the inverse : ' =T/||q|[2 because qq” = q@/||g]|? = 1
- the right division : g/q’ = qq"" = q§"/||q'||2 = <qlq’>/<q’|q’>
- the left division : q\q' = 9"'q = G'd/||q’||2 = <q'[0>/<q’|q’> = <q|q’>/<q’|9"> = (9/q))
- the commutator : [q,q'] = 1/2(<q|q'> - <q'|g>) = S'V-SV’-VxV'
- the anti-commutator : {q,q'} = 1/2(<q|9'> + <q'|g>) = s8' + V.V'
— <q|a"> = {0,97} + [0,q]]
- the orthogonality : {9,q} =0 — [q,91=0ifg=0andq =0
= |la+q’[[? = <q+q'lo+q> = <q|g> + <q|q> + <q'|g> + <q'|q> = <q|g> + <q'|q"> = [[q|[* + [|q'|[?

According to the homogeneity principle, all quaternions issued by the (a,a) quanta are identicals

and are supposed to be unitary (||q|| = 1). The quaternion corresponding to (a,a) has a vectorial
part only. Such a quaternion is here called a quantion. As quaternion, the quantion has a chirality
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because each dimension has a direction in relation to the two other dimensions, as is the case in
our 3D space. Then the quantion is the 3D space.

Indistinguishability of quantions means that each quantion has same properties and is independent

to each other therefore they are orthogonal : {q,9'} =s's + V.V’ =V.V' =0
Interaction is a relation between quantions (q) and (q') :
4979 =999 =7 =-q' because s =s'=0and ||q|| = [|q’[| = 1

Objectif final :
* temps
* particule et antiparticule
« SU3
Temps :
« distance implique temps
« distance liée a chaleur
» distance dépend de la vitesse ?
» distance casse interaction
* augmentation temps/distance = augmentation indétermination — rotation dans probabilités
* probabilité carré (prq), permet imprécision car 2D dans 3D (relativité restreinte, incertitude)
* réel cinétique, imaginaire potentiel
* conditions aux limites (position)
« dE/dt=0
* changement = effet tunel (rare)
* énergie noire si partout (pas de distance)
* probabilité obligatoirement normée
« Evolution A - U'AU
Particule
* pas d'inverse de particule — fin de I'entropie
* conservation du moment cinétique (d/dx = 0) et de la relation 3D lors d'interaction
* intervalle genre temps pour anti-particule
* masse carrée négative dans équation de Dirac (biquaternion) ?
» stabilité des particules (brisure de symétrie)
* inversion de chiralité pour la masse (image)
* observable (interaction) — brisure de symétrie
* interaction/intrication par état produit
* interaction = espace-temps
* charge change pour anti (pas anti pour neutrinos)
* indiscernabilité : propriétés identiques et orthogonales
e projecteur : E?2<E — E=0 ou 1
* décohérence : local + global + interaction des deux
* addition amplitude CKM

* U3 avec diag(i)
* double couverture SU2 sur SO3 — spin

By the far from evidence hypothesis that energy is constant, so finite, there is a constant number u
of quantions in the universe. If quantions are indistinguishable, they are independant to each

others, so orthogonal. Then they form the surface of an hypersphere in a vectorial space of size v,

corresponding to the number of quantions. The constant u can be seen as a kind of universal
constant.



Each energy quantum wave (a) has the same amplitude and same frequency and cover the whole
universe on its dimension, so half of the wavelength of (a) can be considered as the size of the
universe.

The total energy of the universe is all the quantions.

Position in space

A position arises in case of interaction.

A set of quantions can be projected on a 3D direction to form a particle. The multiplication of (n)
quantions forms a wave with a frequency of (n) : q"

But there is others solutions if (n) has (m;) as divider, one solution is the sum of the m; waves of
frequency (n/m;) : mg"™

So the sum of all possibilities is the sum of all dividers (m;) of (n) : mg"™,

It's a Fourier serie where the sum of waves generates a more accurate virtual position in the
space.



Generation of time

Everything is static, without change, because of the standing state. Time is generated from change
and from causality, that orders the change.

Propagation

Quantions are expressed as virtual standing waves with 11/2 phase. The frequency of the wave
implies speed and time, corresponding to the propagation of the wave.

Propagation is interaction with itself (or with other?) and generates its own time according to
special relativity :

<q|g> = s?+x2+y2+z2 = c*>  where c is the speed of light
Causality

The only thing that could change is the perspective of the observation, the projection on the
observer’s perspective. A projection is a removal of one or more dimensions.The change of
perspective changes the direction of particles or creates particles or destroys particles in the
observer’s reference. A projection is an interaction.The non-associative bra-ket product introduces
the causality by ordering operations, only if there is a scalar part in orthogonal quantions (Q=s + V,

) o

s# 0) becauseifq=Vv,q =V, q" =V
<<V|V'>|V'> = <(V.V)-(VxV)|[V'> = -(V.V)V” + UxV'xV”
<V|<V'[V’>> = <V|(V.V")-V'xV’> = (V.V')V + VxV'xV”

The scalar part introduces ability of mirroring without changing vectorial part, by changing sign of
the scalar part.

Time

The scalar part generates time. The quantions as unitary quaternions are isomorph to SU(2) Lie
group and a composition of SU(2) groups generates the standard model, including the Higgs
boson.

iISU(2)xiSU(2)xiSU(2) c U(3) (to be consolidated)

dim(SU(2)xSU(2)xSU(2)) = 9 = dim(U(3))

from (1) and (2) : U(3) = iSU(2)xiSU(2)xiSU(2)

U(3) = SU(3)xU(1)

from (3) and (4) : SU(3)xSU(2)xU(1)xiSU(2) = SU(2)xSU(2)xSU(2)xSU(2)xSU(2)

a0~

The standard model SU(3)xSU(2)xU(1) is based on a broken composition of SU(2). The
additionnal iSU(2) in (5) can intuitively be seen as the 3 higgs bosons for the W and Z bosons, as
well as the 3 higgs bosons for the 3 families of mass of fermions. The higgs bosons introduce a
scalar (imaginary) part in the quantions.



Consequences

Field
The concept of field is immediate, it's the quantion’s wave envolving the whole universe.
Entaglement

The entaglement between two particles takes place after the interaction of the two particles, they
share the same 3D space until the next interaction of one of the particles.

Antimatter

Matter and antimatter interaction generates photons. The antimatter particle (q*) is the same as its
particle (q) except an opposite mass.

Q"=-s+V=-q
— <q|g*> = -s2 + ||V|[2 - 28V
— <q|q*> = -2sV if s =|V||

Shape of the universe

Quantions are orthogonals in their interaction, with an euclidian norm, then the corresponding
space-time structure is euclidian, so fundamentally flat.

Relativity

Theory agrees with the special relativity (Lorentz scalar) because of its fit with the Minkowski
formula : x?2+y2+z2+s2 = ¢?2. Each elementary element, the quantion, has its own 3D reference
space as required by the special relativity.

According to the above special relativity, gravity is generated by the 'mass' dimension (s) that
decreases space (x,y,z) for same time (t), which agrees with the slowing down because of the
mass in the general relativity. The general relativity is statistically generated from quantions and is
not a fundamental structure of space-time. The number of quantions influences the behaviour of
gravitation.

Unitary electric charge
If everything looks like a rotation of 11/2 phase, the negative electric charge can be defined by a
phase shift of -11/2 (charge -1). Unit electric charges could be used for up quark with shift of 217/2

(charge +2) and down quark with shift of 11/2 (charge +1) because 411/2 = 0.

e up+up+down =(2+2+1) n/2=11n/2 (proton)
e up+down+down =(2+1+1) n/2=0mn/2 (neutron)

By this way, a symmetry could be established between the charge of leptons (electron -1, neutrino
0) and the one of quarks (down +1, up +2).

Conclusion
Based on the hope that Nature is simple, this article introduces a new representation of space-time

structure of the universe : an hypersphere structure on a multi-dimensional space, each dimension
is an energy quantum with its opposite forming a quaternion covering the whole universe. The



implications of this hypothesis are vast and go far beyond this short article.

There is still a long way to envolve the whole physic in one theory but this bottom-up approach,
from simple principles to more complex structures, in adequation with the observed reality, is
probably a good way to elaborate a simple and comprehensive theory. This intuitive approach tries
to answer to a fundamental question : why has the universe an apparent 3 dimensional structure in
addition of time, which is far from an evidence ?

Whether the theory is correct or not, it seems increasingly clear that the space-time is not a
fundamental structure, it's the consequence of the interaction between particles. That’'s why
calculations based on space-time can become unstable.To explain the universe, the ether is not
necessary, perhaps neither is space-time.
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