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| A - Eulerian theory of newtonian deformable medias
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Geometrokinetic equations and distortion tensors in Euler coordinates

Temporal variations of the lattice « distortions »
are linked to the spatial variations of the velocity field
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Geometrocompatibility equations and contortion tensors in Euler coordinates

Distortion and contortion tensors
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The only three necessary physical principles in Euler coordinates
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Mix all these ingredients

Geometrocompatibilty Elasticity
Selfdiffusion

Geometrokinetic .
Anelasticity

Continuity
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Newtonian
dynamics

Complete set of equations
of spatio-temporal evolution



The complete set of equations of spatio-temporal evolution in Euler coordinates

Topological
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The complete set of equations of spatio-temporal evolution in Euler coordinates

Phenomenological equations :
state equations and dissipative equations
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The complete set of equations of spatio-temporal evolution in Euler coordinates

Continuité de la masse
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I B - Application:
phenomenologies
of usual fluids and solids
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I C - Dislocation and disclination charges

What’s a line of topological singularity?

Singularity line Singularity line
by translation by rotation
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Vito Volterra
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What’s a loop of topological singularity?

Mixed dislocation loop Edge dislocation loop
by translation by material
addition or substraction

boucle de glissement @ boucle prismatique \
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(b)

Twist disclination loop
by rotation
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Wedge disclination loop
by material
addition or substraction

(a

(b) boucle de

disclination
coin

(c)



Quantification of the topological singularities as strings or membranes in solid lattices

Screw dislocation string

Srew dislocation membrane
limited by two twist disclination strings
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Quantification of the topological singularities as loops and membranes in solid lattices

Twist disclination loop
with screw dislocation membrane

Edge and mixed dislocation loops

Wedge disclination loop
with edge dislocation membrane
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Incompatibility charges
associated to the topological sinqularities (strings, membranes and loops) of a solid lattice

Incompatibility equations and charge tensors
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Incompatibility charges

associated to the topological sinqularities (strings, membranes and loops) of a solid lattice

Incompatibility equations and charge tensors
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The complete set of equations of spatio-temporal evolution of a charged lattice
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I D - Application: elements of dislocation theory in usual solids

String model of a dislocation line
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Other consequences
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Relativistic dynamics
of the charges

Interactions
of electrical type
and
of gravitational type
between charges

String model
of the dislocation line

+

Absence of particles

analogue to magnetic monopoles

Possible solution of the famous paradox
of the electron field energy

Existence of a small asymmetry

between curvature charges of vacancy or interstitial type

Maxwell equations
and
Lorentz force
at constant volumic expansion
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Conclusion of the first part

= Relativistic dynamics _==
of the charges an
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at constant volumic expansion
Interactions

Théoriejeulérienne™ =" of electrical type :

des milieux déformables ana

X Charges de dislocation > >
et désinclinaison dans les solides = 0 grawtanonal type
i between charges

Gérar d
erar_gﬁremau

e

. of the dislocation line
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The numerous analogies which appear between the
eulerian theory of deformable media and the theories of
electromagnetism, gravitation, special relativity, general
relativity and even standard model of elementary
particles, reinforced by the absence of particles

analogue to magnetic monopoles, by a possible solution
of the famous paradox of electron field energy and by
the existence of a small asymmetry between curvature
charges of vacancy or interstitial type, are sufficiently
surprising and remarkable to alert any open and curious
scientific spirit!

But it is also clear that these analogies are, by far, not
perfect. It is then tantalizing to analyze much more
carefully these analogies and to try to find how to
perfect them.
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Il A - The « cosmic lattice »

Newton equation of usual isotropic solids

Elastic state function given per lattice site

P =kt + k7’ +k, Y (0)?

Newton equation

= |

‘:— =2k, rotd® - 2k, ¥ (& grad )ai; +g?d[(%k2 + 2k, (1-17)+ kojr}+ 2k,
k

Newton equation of a very special isotropic lattice:
the « cosmic lattice » P

Analogy with general relativity:
expansion depends on
the energy stored in the lattice

Conjecture: elastic state function given per unit volume of lattice
- and depending also on the elastic rotation
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Circularely polarized transversal waves and longitudinal « local fluctuations »

Newton equation of the cosmic lattice
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Fdéf
Purely transversal waves are necessarily
Analogy with circularely polarized
the circular polarization
of the photons in quantum physics S0 Kot e [KatKs
f the p q phy Tk m m,
( linearly polarized transversal waves
are necessarily coupled with longitudinal wavelets )
. K 2K
if 7,>7,, =—2>—-—2-1
K, +K;>0 07T T oK, 3K,
A Conjectures: K, 2K
: To<Tog == o
N 2K, 3K,
D
% Pure longitudinal waves can exist

c= \/%[%Kz +2K, (14 7,) - KO} = eTO’Z\/rmi[%Kz +2K, (14 7,) - KO}
0

if Ty < Toq =2KTO_%_1
1/ Analogy with the absence ! !

of longitudinal waves
in general relativity

Only longitudinal «local fluctuations»

2/ Analogy with the vacuum fluctuations of the expansion can exist
in quantum physics



Curvature of the wave rays and « perturbation sphere »

Curvature of the wave rays Appearance of a « perturbation sphere »
in the presence of an expansion singularity
T(r
_o_ K2+K3_e1,—0/2 K, +K, ( ) =0
TV m T m, >
T=1, r

singularité

N

=~V

ar

Fer cr

singularité —

"trou noir”

singularité —

singularité

"sphere
de perturbations”

singularité

\ A "trou noir"
/ 'w._ Rz .‘ 1

ondes déviées

ondes déviées

Analogy with the « photon sphere »
of a black hole in general relativity




Cosmological behaviours of a finite cosmic lattice

of a spheric lattice with a given total energy

Cosmological expansion

A

T \/—E ()

Mo

F=— (Klr Ko)re

8 possible cosmological models

(@ Ao, (x(0) @ [K>0 K,=0]  Po(rw)
i s ': £, k] = \\l
o /“""\.\"?"I Gy 7\l
el \ / 0 T(1) / ber! (1)
A\"\..,m__ 1 . E/II
: )
TiEn __/_/\ T,, = H
(b) |K=0 K,>0 M»,(ru)) M K=0 K,<0 A

: = 3 /.1 3 i ~
. > L >
S /\ 0 Ml )
R \ <= S
————N
@ [K<0_K,>0] Ao, (z0)) © 14, (x0)
|8
/ T
o= . "3k 2k = =
>
*:7____,/;(‘ T(t) @——
K, 2E]
i 2K, 3K

(d) Ao, (t(n) (h) |K,>0 K,<0 /
= \ _2k Jk]
R a|K| Ak 7.
= 7/ A =t
x| 2K
T 2K 3K,

N o, (1)

1

(1)




Two types of pleasant cosmological models!

Model without «big-crunch»

K, <0 K,>0| big-bang

dr(1)
'y

Model with «big-crunch»

di

h o di
\\\\\\\\\ \\ %\\ "’ §
N \: 53
NNRR L
inflation \\\\ ‘fé ﬁ
\\ 3§ .
S expansion
= infinie
» T(1)
2%
T E

\

Kl >0 K“ >0 big.bang (IT(I)
=T \ 4 !

domaine sans
ondes longitudinales

expansion

{ /
A,
/ /
A/ s,
/ /)
[ )
Vil A
/[ /
AV A

big-crunch

/ @ 1/ Analogy with the cosmological expansion of the universe:
«big-bang», inflation, then slowing down
followed by an acceleration of the expansion

2/ Possible model with «big-crunch» and «big-bounce»

3/ Origin of the «dark energy»: |F =

0

ﬁ(Klf— Ko)r e

contraction

Conjecture: K,>0 ;

Ko>0



|
|
|
|
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Il B - Maxwell equations and special relativity

Maxwell equations

Equations of the cosmic lattice

(at constant expansion)

~d
——a(é‘;’ ) 4ot = (23)

div (2@%) = (2)

rot R
A —H(T) +2K, A
at 2

div(np)=0
I S 4. Y
(20 )_(K2+K3)(2j+(2w )+(2a,(t))

(%)= ) +(C, - )8+ 20~ 31 )|

E’(Lt’l)g—div(zj)

—@j(zj)z

ot a(onOI) E a(Z(Z)d)_ H L rot @
L +(2) at d'v[¢ A(

K +K
“ "

{ Fo =2Q, (?N A np)

2)

Maxwell equations
of electromagnetism

oD — - -
- 4rotH =

ot +r ]
divD=p
%8 e

t
divB=0

D=¢g,E+P+Py(t)

Bz,uo[ H o+ (2 ™) H + I\7I]

James Clerk Maxwell
(1831-1879)

S o
E o m
B o np
H o ¢
P o o™
p s A
j o J

1/ Complete analogy
with the Maxwell equations
of electromagnetism
(with dielectric polarisation,
para- and dia-magnetism,
magnetisation,

electrical charges and currents,

Lorentz forces)

2/ Magnetic monopoles cannot exist!




Separability of the Newton equation in the presence of topological sinqularities

Newton equation of the cosmic lattice

2(K, +K,)rotd® + (%KZ + 2K1)ngr+ g?d[KZZ(&ié)z +2K (@ ¥ )+ K72 - Korj+ 2K, A

ndP__
dt

Fdéf

First partial New

for the elas istortions
associated with t

artial Newton equation
ations of the expansion
opological singularities

for the pe
pological singularities associated with

— - -
nmdgt =-2(K; +Ky)rot(a) i (4K, 13+ 2K, (L+ 7, + 7% +7%) = Ko )7 + K, (¢ )]
+(4K, 13+ 2K, (1+17,) - K, )grad T + 2K, 1™ nm% _gad +(KZZ((Z¢,)2 +2K, (67 + Kl(TCh)Z)
Stati€case: +(2K226¢i@“&f“+4K3(D@“6>°h+2K11'9“1°“J
A(aine) =~ 4K, | 2K|1<(21+ 7)- K, dvA” _ —
~ 2K, Ch

Staticcase:
4K, /342K, (1+7,)- K,

K, (tP(F)) +[ 4K, 3+ 2K, (14 7,+ 7% (F) + 2(F)) - K, |77 (F)
+(Fih(N)+ Fa (1) = cste=0

Calculation of the elastic distortions

Calculation of the perturbations of the volumic expansion
associated with the topological singularities associated with the topological singularities
(dislocation and disclination loops)

(dislocation and disclination loops)



(a

(b)

Twist disclination loop and edge dislocation loop

Twist disclination loop

Rotation charge (analogous to electrical charge)

Opev= 2Ry Agy =—TTRy Bgyt & Qe =0
= BV qﬂ, BV
= 4 —3 Source of a divergent rotation field (analogous to an electrical field)
T r

1 _
Eflj?:; = Ec‘jglztore = Z(K +K )CBVRBVAZBV = E(Kz + K3)Z-:BVRBV Bév

1 _
BV BV 2 2,2
Ecm = Ecmtore = mCBV RBVABVV = rTnCBV RBV BBVV

BV _ E:.; 2 2 1
Mo Ctz _g(KZ-i_KS)gBVRBVABV:Z—CIz(

Cov = In(ABVRBV /a)

KZ + KS)CBV RBV Bév

/ / 2 _\ 1/ Perfect analogy between the rotation charge
&= 2 and a localized electrical charge

2/ No analogy in all other theories
for the localized curvature charge !!!

‘f T - ” 5 First partial Newton equation ’
a b dq')’ch . ~ b .T“I.i b
nm-=_—= —2(K, +Ky)rot(@™)+ (4K, / 3+ 2K, (1+7) - K, )grad e + 2K, A" (¥ !
a
désminataon -
- vis (a) boucle prismatique

Edge dislocation loop

boucle prismatique
(b)
Flexion charge (analogous to spatial curvature charge)

Qo =0 & Gype =270 (T A Age )= 2mApeM=—-27MBy

— BC q9 BC r
—3 Source of a divergent flexion field (analogous to a spatial curvature field)

& At

2 2
K - K _
E:ug = EdBlgtore = ( Kz) Kol ec RBCAZBC = (?2] K€ ecRec Béc
3 3

2
1({ K _
Ec?r? = E(Sr?tore = _[ ] MBCRBCAZBC = E[K—z] NG g Rec BSCVZ
3

EEC 1 K,) 1 B
M(?C dzst :[K_zj E 3§BCRBCAZBC [K_zj EK3CBCRBC Béc

Coc = ln(ABCRBC )



Hendrik Anton Lorentz

Relativistic dynamics of the topological sinqularities (1853-1928)

Ko=K;>0,
Conjecture: O0<K; <<Ky=K; Same Lorentz transformations

% 0<K, <<K;=K, for all topological singularities X3 = X" = X

\\;;/ 2 c

7 e
Relativistic dyfnamics equation Relativistic energy

Relativistic enérgy of
the twist disclifiation loop  for the topological singularities of the edge dislocation loop

2 BV BV .2 2 BC
EBY =i(1—V—ZJE§;’ 11 M v 2 B Mo G EEC =i(1—V—ZJE§§ +iEM§°v 2_ EBas
. 2q 7 2 7t 7. \ 2q 7 2 7,
Edist EGin = =
dF_)' disloc Ed_idoc ~ M disloc N _
E!" |E, T E;" | E, e }/d;(t:[ —a= ;3 a=Fy
t t
g Ratio of the distorsion energy

stored in the lattice

N\
0.75

All the topological singularities
(of dislocation or disclination types)
follow exactly
the theory of special relativity

[ 05

0.25

Ratio of the kinetic energy
¥ stored in the lattice
—
rd
11v/c,

0 0.25 0.5 0.75

\<
I

=
|

<i

DN|




Albert Einstein

Effects of the Lorentz transformation of the special relativity (1879-1955)

Measuring rods contraction and clock slowing down Verification of
for the local observers HS the Michelson-Morley experiments

\

g, A Ax3 ' Ax3 " g

INENEEN]
Yl
|
\l
WA
NN
0
g

’0 &' HS’
—
V'
=
/ . X -Vt
X1=
Y
X' =%X"=%, 3
X3I:X3":X3 }/_
t,_t—vxllcf

The new
« aether »
is arrived!




Effects of the Lorentz transformation of the special relativity

Impossibility for the local observers HS

Verification of all the
to measure their own velocity with regard to the lattice

Doppler-Fizeau experiments

?c:!} Ax3' Ax3u \ "
£88 Elanaa
(b) z i
- V”
E‘, {3 ; é_; " HEE ¥ - t l‘”
i G A J——
. - ] 7 I e N
: R W A ' =2 ] f, e f T
I = 1 P 57
T T T (d)
SSSESEEISSEESEN . IpTaESh v
‘0' “ Hs O
- =
‘7' EJI

Simple explanation of the famous
twin paradox of the special relativity

1/ Complete analogy with the Lorentz transformation
and the special relativity

2/ The cosmological lattice behaves as an « aether » which verifies
the Michelson-Morley exeriment and the Doppler-Fizeau effects, and
which explains very simply the twin paradox.

3/ The local observers HS cannot measure their own velocity
with regard to the lattice!




Il C - Gravitation and cosmology

Perturbation of the external expansion field of a topological sinqularity

Effect of the energy Effect of the flexion charge Effect of the rotation charge Effect of a
of a singularity of a singularity of a singularity vacancy
Eis Vot

acroscopic Effect of a macroscopic
gularity

R =

Collapse of a cluster with Q, >0 Collapse of a cluster with Q, <0

acacen
e e

o e e




External expansion field of a topological sinqularity of vacancy or interstitial type

Effect of the energy Effect of the flexion charge

of the singularity of the singularity
Eis +Vaor

Conjecture:

flexion charge:

1/ The gravitational field
of a vacancy type cluster (anti-matter)

arpwsoe
S e

N -~
g \Frmelir

is slightly higher than that

_of an interstitial type cluster (matter)

o




Collapse of clusters of vacancy or interstitial type: black holes and pulsars

Effect of a macroscopic Effect of a macroscopic
Conjecture: vacancy singularity

flexion charge:

1/ The collapse of a cluster with  Q, >0 (anti-matter)
leads to a macroscopic vacancy singularity

« Collapse of a cluster with Q, >0 Collapse of a cluster with Q, <0

2/1If t,>1-1*°"(R ), the macroscopic vacancy
becomes a black hole

3/ The collapse of a cluster with  Q, <0 (matter)
leads to a macroscopic interstitial singularity

4/ The macroscopic interstitial has to correspond
to a pulsar !!!



« Gravitational » interaction between elementary topological sinqularities

Calculations of the interaction forces
between two elementary singularities
due to their expansion perturbations

M BV M BV
F;;/V-BV = Gw% Predominant interaction
MBC MEC+MEC MBC MBCMBC
F;acv,gc = (‘xac +2ﬁBC)Ggrav courbure(1) 0(2)d2 courbure(2) 'V 0(1) +2(aac +2ﬁBC)Ggrav 0(1()jz 0(2)
- M BM M BM
Fg?gnv M= Z(aEM + zﬁEM )Ggra\/%
e 1 ME MY (1 M &M &
R0 = Gy MM (L + 280 3,0 MR
. 1 M EVM BM
R = 3 At + 2) | MR
g MBirurMBM MBCMBM
Fg?:v M= 4(aEM + ZBBM )Ggrav % + 4(ch + zﬂac togy + zﬂBM )Ggrav%
pev-L =EG 9+7, Mg'M$), :i(QH )MuBVR
ga =5 q2 =8 o) g2
foot g L MELME, L (0 + 2oc) (14 7) MEMES,
gav  — ‘grav 2 grav 2
1+7, d 1+7, d
M BC M BC
= MR 1 (o 2 1 7) R
1+ (0tgy +2By )1+ 7,) MMM MR,
BM-L _ BM BM 0 0 rav. _ 2
Fgrav = 4Ggrav 1+ 7, d? I = G I:l+ (aBM + zﬁBM )(1+ To)] ;2
oo 9 MMyl 3¢ MR
Fgrav = _Ggrav 2 = 2
2 d 4R d
Mac M(I) MECM(I)
Fg?;:v" = 4Ggralv 7‘”"“’;; I 4Gg,alv (l+ Olge + ZHBC) 0 e L
2 2 M BCr § 3 2 2 M BCp3
= % wl:;z” R +3—;§(l+ Olge + ZﬁEC)—ZZR‘
M BM M [} 2 BM 3
Fom ' = 4Gy, [1+ gy +2Bgy |— e g 32—%[1+ ey +2Bey | M‘ijR

CIRYIC s
1 _ 8Cpa MiaaMoae _ & (1+7) RyRe
- 2

T (14 d? 2G d . ,
(1+7,) o o o Lo BC=edge dislocation loop
F =26 gawMgae) _ ¢ RwRe BM=mixed dislocation loop
grav — 'grav 42 = lBGgWRi d2
FU 246G 2+7, M S.LE)VM é:;v _ ¢! 247, RR? L=macroscopic vacancy
=T, dF T 6RE Gy, O =macorscopic interstitial

BV=screw disclination loop

Gravitational interaction force between
two clusters of elementary singularities

T=1,

= r,'"(R): }\ ]

T (e l/r

expansion
externe réelle

- >
d

amas amas

E =g Mo M Gya (MG + Mty )+
grav grav dz 4Ct2 d

0 s 71,<7

C:‘ > 0 Ocr
G

9 81 (K,— 4K, 13- 2K (1+17,)) R { <0 S T,>7,,

4G, MZ™

grav

Toe(r)=— cfr

1/ Analogy with Newton gravitation

J

Gotlib

2/ Small corrections at very short distances as in
general relativity, but different!

3/ Gravitationnal parameter G is not a constant.
It depends on the expansion background



Invariance of the maxwellian formulation of the physics laws for the local observers HS

Absolute frame of the external observer GO
and local frames of the observers HS

g

AN
R

NS

AN
‘\&\\\

AN\
&

NIRRT Y

AN

Local observers HS
(Homo Sapiens)

divy (ZEJ&) = (2).(y))
anopi)

——=L=—roty

¥

div, (5 =0

1
208 )=
@)=k +K)

it

2@ak) —
K ° Btym +i0t, 4 =

@,

(%Jnmi{;

%)ﬂzéf"y))

(nopis)= (nom){%‘; +(Cip=Cun)

{ X2h) iy 23,)
B y

cste

'

T
)

Invariant
Maxwell
equations

5,

' . External observer GO
Y\ G O (Great Observer)

Maxwell equations
depending
on the local expansion

20 i = 23)
div (26%) = (22)
_a(r;pt'“) = —rﬁ(?)+ 2K, A
div(np™) =0

m _an _
W(z)*(zw )+(26,(1))
()= ) 5 +(6, )6 o 23 )|

a21)

(26%)=

=—div(2J)

|
|
|
|

t

Qﬂ/%:‘j% 0 £ cdte /

Behaviours of the measuring rods and local clock of the
HS observers insuring the invariance of their physics laws

GgravMO G M amas
2 0
yme & g1l
GgrarMo
t = e_ . c’r t=|1- Ggrav'\/lgIrms
y 3 cr

Relations of the Schwarzschild metric

Relations of
in general relativity

our theory

1/ Analogy with the Scharzschild metric
of the general relativity

2/ Measuring rods and clocks of the HS observers
depend on local expansion of the lattice

3/ Phsics laws are invariant
for the local observers HS

4/ Only an external observer GO can describe the

effects of the local expansion, because
he owns universal measuring rods and clock



Agreement and desagreement with the general relativity

Ggangn'as G M amas
_ 2, A grav
y=e % &=|1+ —2 &
cr
_GgrewMgmi‘s G M amas
2 0
t,=e ar = [1— % t Karl Schwarzschild
Gr (1873-1916)
Relations of Relations of
our theory the Schwarzschild metric

in general relativity

At long distances, perfect agreement with general At very short distances, disagreement with general
relativity: example of the light rays curvature relativity: example of the characteristic radii of black holes

Our theory General relativity
Schwarzschild
radius
Radius of ZGgra\,M e 3GgravM o
photon sphere on Ct2 Rphoton Q
Radius where
the time dilatati _GyaMg™
e time dilatation R - -0 R ~ _—gav
of falling observers izl i imedilatation—se = Ct2
becomes infinite
/ J . 3 .o .
The characteristic radii of a black hole obtained by
our theory seem much more satisfactory than
those obtained from the Schwarzschild metric of
general relativity




Spatial curvature of the lattice as seen by the observer GO

compared to the spatio-temporal curvature of the general relativity

Einstein equations of the 4D curvature
of space-time in general relativity

G=8rnT

1
Guv = R/,tv_EguvR

VeG=V.T=V.T[ ... ]=0

Motion equation

Albert Einstein
(1879-1955)

Equations of the 3D space curvature of the lattice
as seen by the external observer GO

__ 1 [ dp (4K, )_ —
= = _| 2224 2K, | grad7 - gradF
X 2K2[ndt ( 3 T2K | gradr—gr

Curvatlle tensors

Energy-mon':tum tensors Z — _Ha—)él +/T

Curvature charge divy = 1 div(n@)—[émz + 2K1) AT—AF® |=divi=6
2K, dt 3

Newton equation of the lattice!

1/ Analogy with the general relativity:
- curvature equations with curvature tensors and energy-momentum tensors
- divergence of the curvature tensors -> motion equations

2/ For the external observer GO, who owns an universal clock,
the lattice curvature is purely spatial

3/ For the local observers HS, who own local clocks,
the curvature has to be a space-time curvature

4/ The concept of curvature charge is COMPLETELY NEW,
as it does not exist in general relativity



Weak interaction in the case of a dispiration
formed by a twist disclination loop associated to an edge dislocation loop

Combination of a twist disclination loop
with an edge dislocation loop
to form a dispiration loop

Weak interaction capture potential between
Q/l and Qe with a very short range

AEFL—I.'L
ES o S g
g Sa §
s sy 3
Twist disclination loop 3 2 :
) (rotation charge) 3 TEL f 1/d* b
g =
vis LSS
b I < «1/d
T =densité |G, > d 4 d
surfacique 121 N e
AElwﬁ'nx
Twist disclination loop Twist disclination loop
with interstitial type edge dislocation loop with vacancy type edge dislocation loop

1/ Analogy with the weak interaction force of the
standard model of particles

2/ The weak interaction is strongly associated
to the gravitational interaction between
a flexion charge and a rotation charge

i BCY)
w & BV~ +BCY) &
L & BV W
v, &
v BC{)
(@) 2 ®) BV-+BCY)
. . Vv BC‘i‘
Edge dislocation loop e @ ’ BV +BCO 2 h
(flexion charge) %Y @ <
T BV Q)
& & i
v, BCY)

(c) e (d) BV* + BC®

(0}



Hierarchy of the gravitational interactions

Hierarchy of the gravitational interactions

Behaviours of the gravitational interaction forces (effects of the curvature mass
as a function of the lattice expansion background associated to the flexion charge)
1+, +2By K 2K X = particles (dispirations containing interstitial edge dislocation loop)
Ty, 2B, O0r 2K, 3K, S . . S - ) .
2B o K . X = anti — particle (dispirations containing vacancy edge dislocation loop)
> Ll = 4 o i ] Conjecture: 6 . o B
y - >TO v" = neutrino (pureinterstitial edge dislocation loop)
FHAS LLp s ! |2 R v° = anti — neutrino (pure vacancyedge dis ocation |oop)
FELO=ELE(h) attractive . 2 repulsive
F, 280 i replsive | 5 aman ME=M&>0 MY =M >0
F ELG-EL(D) attractive E = repulsive X 0 : X 0 7 5 VO
";:‘]' = 4 M courbure > ’ M courbure < Moourbure >0 ’ M courbure < 0
Fm‘_"‘ g : attractive : repulsive X _ X X _ 0 —0 0 -0
? z E |Moourbure| - Moourbure << MO =M |M:ourb|.|re = M:ourbure >> M(‘)/ = MS
1 'l — =
F TL-EL(1) E alfractive E repulsive XX ~ XX =~ KX
R ] 1 = = =
[ TE-ELG) E repulsive E > attractive Fgrav < Fgrav < Fgrav
ks £
2 1 X ] § F e = — = =
F.IL~ML ' attractive ! S repulsive X=-Y X-Y X=Y X=Y
e : * — é" - I:grav < I:grav = I:grav grav
Jo LML i altractive i repulsive
gray H H 0_,0 50_=0 0_-0 0_,0 50_=0
Fw ,I;’l‘.ny—ﬂll. é repulsive é attractive FeraVV < 0 ; ngravv > 0 ; vravv = 0 ; FgVI’aVV = — Fg‘l/'avv
i i () -0 (] S_50
- +- = X-v o X=-v" _ o -V o X-v
F Tl repulsive E, i attraciive ES L8 Fgrav <0 ' I:gralv =0 ' av = 0 ' I:grav >0
e T -+ $2
[;wll"l‘,ll)*l. : attractive : g o
I i r
F RGO : 2 repulsive :4 &
grav 1 1
FM-L repilsive wg 13 attractive i > 3 v
grav. . | 1 L S = . .
; : s 1/ The interactions v°—vPand X—v°
Tt £ aracive |8 TS with a neutrino are repulsive!l!
I'q'lI:I‘.rlr—l g. 1 attractive g
Jupons 5 S £3 2/ All the other interactions are
era H HS s y
gt : T attractive (or very small)
Flk " repulsve 3 § e | T 3/ Attractive interaction between particles is slightly lower than
g ! e E T attractive interaction between anti-particles
& H : U
L=l repulsive E i anractive s repulsive ) o ' ‘
o x ' 4/ The slight assymetry existing between matter and anti-matter is
A longitudinal waves R <M> due to the flexion charge of the edge dislocation loops (which DOES

the vacancies are not blacks holes < the vacancies are black holes > N O T E X / S T I n al I o th er th eor I es ! )



Plausible scenario of cosmological evolution of matter in our universe

. . . 1/ big-ban
Stages of cosmologic expansion of the lattice / big-bang
2/ inflation and hypothetic solidification of the lattice with formation of numerous
7, =-3/2 90 (7,(0) V== topological singularities

T, =—9 Ta==2| T, =—1 T, =1 expansi
| |

3/ annihilation of topological singularities with formation of photons coupled to
the topological singularities

vacancies are not dlack holes
— e L

4/ condensation of the remaining topological loops in particles and anti-particles

&
big-crunch g big-bang

. N \ 5/ decoupling of matter and photons to form the cosmic microwave background
et = I o s s o B e § Tour = - 25 =1>>1
e T === con _r:ic’_ﬁzz‘n ________ Der =2, K,
S o C /Wﬁﬂ* 6/ phase transition by precipitation of clusters of particles and anti-particles to
1 8 ; Sy : > form galaxies inside a sea of repulsive neutrinos
XSRS RS B L amabe || e 7,(1)
L 0
S i ety E airacilve 7/ segregation of the anti-matter in the center of the galaxies due to the slightly
weak interaction | E weak inseraction higher gravity of anti-matter
L I
o plsiv L. R-L 1 ! : . . . . .
R ' Fo F i E SRS 8/ under gravity, collapse of the anti-matter nucleus in gigantic black holes
atractve  Ft A atractive (macroscopic vacancies) in the center of galaxies
o ]
repulsive F;m" T : ] repuisive
¥ e 1 L
reputsive Lt fomracne] 1 repaiton 9/ evolution of the remaining matter to form the stars and planet systems
J
attractive F,::,’ artractive : |r repulsive
] I o .
repulsive FL! ‘ u..,..r,,..,i i T 10/ under gravity, collapse of stars of matter to form pulsars (macroscopic

interstitial clusters)

[S]

1/ Explains the formation of the galaxies
and of gigantic black holes in the center of the galaxies

2/ Explains the disapearance of anti-matter inside the universe

3/ Explains the «dark matter»: the repulsive neutrino sea acts
as a strong pressure on the galaxy periphery

4/ Explains simply the Hubble constant, the galaxy redshift
and the cooling of the cosmic microwave background




Il D - Quantum physics and standard model of particles

Gravitational fluctuations of the expansion field associated to a mobile sinqularity

Immobile singularity Second partial Newton equation w _ K AT = — AT

=> static external gravitational field (in the dynamic case) ot?
| Dynamic solution

i Z(p)(r.,t)Ell/(|_,.,t)eiriwf(F,t)t

Wave equation for the amplitude and phase of the
dynamic fluctuations of the gravitational field,

f( E) expansion interne

i \
7

i virtuelle moyenne
Vatsas i which az P
Vil R Y should contain information on relativistic energy l/_/ + %I l/_/ 0)2 _ 2 A
and relativistic momentum of the singularity ot2 — f ot 1Y = G v

AN (E) i
2/ T..(r)oc 1/r
expansion
externe reelle

Coniecture,' Use « a priori » the quantum physics operators

with the relativistic dynamic relations

_ M@ _EF V()
Y Y

¥i 5

|
%)
<
o
Jm
<
I

Mobile singularity M2 = ES +V(F,t) V=
. . . . 22 2
=> dynamic external gravitational field Ay >Ry o
B =ﬂ\7= E, +V(r,t)\7
Ay 7S
dls . . .
+V f"t Vv Complex frequency of the gravitational fluctuations,
h(gf = iEO—() 11— and
Y G relativistic wave equation (different from Dirac equation!)

2 dist = EX 4 V(T t ? ?




Solution for a relativistic quasi-free sinqularity

1
Tr(g (F.t)=y,e ™

4

cos[%(Eg‘S‘ +V(r,t))t}c05[%('5§“ +V(f,t))éxz} Ty,e

(ES+v (r 1)) x7vY (E§*+v(r.0))rovt]

sin {%(E@“’" +V(F,t))t}sin {%(E{,’“ +V(F,t))éx2}

Oscillations with a frequency, a wave length and a range which depend on the relativistic velocity:

— Egii +V(F1t) _ Egig +V(F,t) 2{ _ 277:th2'}/ _ Zﬂ:hctz 1_\72 /CIZ 5 hCﬂ/ _ th 1 \72 2

f = = - = - = =
2nhy  2mm1-v? /¢ (Eg*+V( v (Ef*+V(F.t)v ES V() ES+V(r 1)

Schrodinger equation for a non-relativistic singularity submitted to a potential

[ v? I’y SERY v g . oy / :
y= 1—g -1 & 7 o ~Ely >—(ES*+V(.t) vy = Schrédinger equation |ha—;5 =5 Ay +(E(§"St +V(r,t))1//
0
Justify « a fortiori » the conjecture of using the quantum physics
operators with the relativistic dynamic relations
iE{,"S‘+V(r,t)t

Z(p)(l—:'t)El'l_/(l—.-'t)eiriwf(r’,t)t El/_/(r,t)e n

Erwin Schrédinger
(1887-1961)

Oscillations of the dynamic gravitational field

1/ The schrédinger equation is a wave equation deduced from the second partial Newton equation
of the cosmic lattice

—0
@@ \ Q 2/ It allows one to calculate the amplitude and the phase
\

[ /
{ V i Q of the gravitational fluctuations of frequency @, (T ,t)

: associated to a non-relativistic moving singularity submitted to a potential

8
<

3/ All the well known consequences of quantum physics can be applied:

stationnary wave equation, commutators, uncertainty principle of Heisenberg, probabilistic interpretation of the wave
function, etc.



Stationary state of two coupled mobile singularities

Stationary coupled Schrédinger equation

1? _ _ _ _
- M Al/_/n(ra)—i_v(ra)lgn(ra):Enl/_/n(ra) hZ
b o ALV W6 [+ V) VO Y (1) = (B + By (R ()
. . . . 0
_NAV_/m(rb)"_v(rb)v_/m(rb): Emlﬁm(rb)
0
Stationary Schrédinger equations T(" . ) v (i.)e ,uw,(ra)tw (i)e o @) —y (r) E€"+V( ) (r) (E3'5‘+v(rb))
L b’ n m\'b n b
Two possible solutions 4+l (ZEg.aJrV(ra)Jrvm )
for the gravitational Thoson rb,) VL (Rvn(T)e
fluctuations V VIV
with frequency Tramon(Tas Tort) = W (F, )!lfm(fb)
oscillations:
1/, 4 2ES™
wm(@,f;)=ig(2Ea"ﬁ WHVE) o 2 =S o
O mion (B o) = £ (V(r) (%)) — 0sif,—F, — impossble

1/ There are two possible solutions for the gravitational perturbations of two coupled singularities:
the bosons solution and the fermions solution

2/ For the fermions solution, superposition of the two singularities is impossible

A
/.3 r“} \ because the gravitational fluctuations will deseappear in this case!
)
' J N => Pauli exclusion principle for the fermions solution
- 7
b S

3/ All the well known consequences of quantum physics can be applied:
indiscernability principle, symetric and antisymetric solutions, etc.



Dynamic internal gravitationnal field of a singularity: the spin of the sinqularity

Second partial Newton equation ) ()2 ot =y o ochye (0) gy L o g
K (7P(F)) +| 4K, /3+ 2K, (1+7,+ () + 7 (F)) - K, [z () +(Fig () + Fo(F))=cste=0
(in the static case) (TP ) +[ 4K, (14 T+ 7% (1) +77()) - K, e P (1) +(FEL (N +F& (1))

There is no static solution

K.>K, =K 27T4 RéV :10721
in the heart of the singularity if: = Mgy — e =

2
Qv

Need for a dynamic solution:
rotation of the loop around a diameter

Solution of the stationary e=—j(+2
Schrédinger equation:

i . BV o2
Emioney =77 j (] +1)/ 21, | =5 Mo Rey
BV 1 4
Lov| =2 o B ey =B 1 (J + o
Quantification of the angular momentum | BV| BV Trotion8Y 1 Hoen nd; gy me
and the magnetic momentum of the loop, L, =nm, Bvz ZB% 2MY

with right value of the Bohr magneton!

v

1/ No static solution for the internal gravitational field of a singularity loop if K, > 10% hT
=> the singularity loop has really to turn around an axis

2/ Solution of the stationary Schrédinger equation:
=> quantified spin of the singularity loop, with j=1/2, 1, ...

=1 R

e/ r

To(R)

3/ The argument of the pionners of quantum physics against a real rotation of the charge ' e
based on the fact that the equatorial velocity of the charge would be higher
than the light velocity is wrong if K, <1,8+10°

due to the enormous static expansion in the vicinity of the loop.




Transversal wave packets: the photons

Transversal wave packets needs helicity
to present a constant energy

Wave packet

E +V®

State AE e = EJY +V@ —(E{,’is‘ +V(")):V“"‘) —v®
.., transition

ES +Vv®

b b
=ho® ol =1 -of)

Energy of formation

B T P LT -"‘"aitl ig(xz—qt)

0,(%,t)=o,e’ede % g% Py(x,t)=—2cw,e ‘e ’e 2 e

D xd Peatl i2(%,-t) g Desad ig(xz—qt)

@, t)=tio,e’e’e * e- B(x,,t)="i2cw,e 2 e ° e % e

Constant energy of

§ [ fluauation :IK3w1205252 the wave packet
N with helicity

fluctuation __ 2 Q2 (a) (b)) _
E = 4K 0,46 6lt h(@f — Wy )— N fugyaon

1/ A constant energy of the wave packet needs helicity

=> energy of the wave packet depends on packet physical dimensions and wave amplitude

2/ The energy of formation is related to a state transition of a topological singularity
=> quantified energy of the wave packet proportional to the frequency of the wave

3/ there is a « plasticity » of the physical dimensions of the wave packet
=> explanations of non-locality, momentum, wave-particle duality, diffraction, interference,

entanglement, decoherence, etc.



Standard model of elementary particles: a « coloured » cubic lattice

1/ Introduce a « coloured » cubic lattice with three simple rules
concerning the alternance and the rotation of the coloured planes

The three rules

Rule 1: the alternation of planes R, G, B cannot be broken (either by
impossibility or by a very large energy associated with a surface
stacking fault energy ),

Rule 2: in a given direction of space, there may appear a stacking
fault corresponding to a shift in the alternation of planes R, G, B,

which possesses a surface stacking fault energy which is not null .

Rule 3: if a plane with a given color undergoes a rotation by an
angle, or it changes color according to table 31.1, which corresponds

)
/g
to the existence of a given axial property of the lattice. | A% \\

Stacking fault energy
rotation angle color colors R, G, B and
Q, change complementary colors R, G, B

+3r/2 R-R
0 G->G
-3r/2 B-B
+r/2 R->G
G-B

- B->R .

Steven Weinberg, Abdus Salam and Sheldon Glashow

—-m/2 R-B
G->R
+7 B-G




Standard model of elementary particles: quarks and leptons
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2/ Combine edge dislocation loops and screw disclination loops

.

quark/

gauge bosons

~

leptons
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Standard model of elementary particles: baryons, mesons and strong interaction
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3/ Combine two or three dispiration loops (quarks)

baryons anﬁesons
strongdnteractions
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combination | symbol nn. Dn “edge loop [

ddd A | 43m/2 | -3nRL 2 interstitial ~6ma

dud n,A° 0 0 interstitial —6xa

udu pA" | 3ri2 | 3R, /2 interstitial -6ma

uuu A -3r +31°R}, interstitial ~61a
ddd A | =3mi2 | #3nRL2 vacancy 6%a
dud 7,A° 0 0 vacancy $xa
adi pA | 43m/2 | 3R 12 vacancy 6ma
i AT +3r -37°R}, vacancy 6%a

combination | symbol | . G| edgeroop | om
dd z°.p° 0 0 0
du Lo | 43mi2 | 3R 2 0
du rhpt | S3m/2 | 43R 12 0
uie 7°,0° 0 0 0




Standard model of elementary particles: gluons, strong and weak interactions

4/ Exchange edge dislocation loops or twist disclination loops
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5/ Replace edge dislocation loops
by wedge disclination loops
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Il E - Some other hypothetical consequences of the cosmic lattice

Gravitational fluctuations of the expansion: quantum vacuum state

Ay , .
0 Distortion energy fluctuation — dist — 3
of each fluctuation E ()= E™(t) = -8Koy ;0" cosot
amplitude WO :
/ ' . Paxad  Peed  [XeXal _
size & Superposition of 7P (F,1) = Z‘I/Ok e B o du g Ou e—l((okt+(pk)
' ' numerous fluctuations ”
é!
I Zero average energy
X <Efluctuat (t)> — 0
: of all fluctuations
€,

1/ It could exist gravitational fluctuations of the expansion field
with zero average energy (corresponding to distortion energy)
=>analogy with quantum vacuum state




Stable gravitational fluctuations of the expansion: multiverses and gravitons

Coupling of four gravitational fluctuations

4 Xy 1"/”(,3l 1) =X () Po—Xa2 () [Xg=Xa3(t) Pe%a () o2 () [Xg=%pa(t)
5, 5 5, 5 5 5
(1) = +y,,e e 2 e ‘@ coswt-y,e e e *  coswt
' (Ii, 1) T Paxea () Po—Xea(t) [Xe—Xes(t) X [Xo=Xg2(t) [Xe—Xas(t)
tyee ™ e = e % dnot Fygye e = e % dg@net
Yao = Vo =Veo =V =V¥o
Conditions for stable
Ay . . f . 621642045 = 64165203 = 610,03 = 5d18d26d3 =ABC
T gravitational fluctuations 1 01 1 1 1 1 1.4 1 1 1 1 1 11
with a constant ener Tt Tt t g Tt ety Tt et Tttt
gy (Sal 632 533 6h1 6b2 51)3 601 602 5(:3 5111 6d2 5113 A B C
So+82,+082,=04+00,+05=05+085+0%=~ +B*+C?
- . K 1 1 1
i . Efluctuatlon = Ecln E_olllgAB 2+ BZ+C2) _2+_2 =
Constant kinetic energy 9 A* B C
of the four fluctuations 11 1
oseetEte

1/ It could exist coupled gravitational fluctuations of the expansion field
with a constant energy (corresponding to kinetic energy)

2/ At macroscopic scale, could explain « multiverses »
in an infinite cosmological lattice

2/ At microscopic scale, could correspond to stable « gravitons »



Conclusion of the second part

curvature of wave rays

ure transversal waves

coupled with longitudinal wavelets special relativity
general relativity
spatial curvature of the lattice spatiotemporal curvature of space
for the observer GO Maxwell equations for the observers HS

. n%:—Z(KZ+K3)r—md}é+ (%K2+2K1)9Fdr+2Kzi+nmc§‘ %—nmﬁ dd& .
Newton equation ' " | +special coloured structure

of cosmological lattice + ng[ Ko (@) + KX (6,7 + 2Ky (@ )+ 2KS(@ ™) + K7 = Kot of cosmological lattice

[=(C

Newtonian gravity quantum physics

standard model of elementary particles,
quarks, leptons, strong and weak interactions relativistic and non-relativistic

Schrédinger equation
modern cosmology

concept of spin
black holes, black matter, black energy

bosons, fermions, uncertainty principle,
exclusion principle _photons, gravitons, multiverses, quantum vacuum state





