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ABSTRACT 
 
One fundamental problem of modern physics is the search for a theory of everything able to explain 
the nature of space-time, what matter is and how matter interacts. There are various propositions, as 
Grand Unified Theory, Quantum Gravity, Supersymmetry, String and Superstring Theories, and M-
Theory. However, none of them is able to consistently explain at the present and same time 
electromagnetism, relativity, gravitation, quantum physics and observed elementary particles.  
Here, it is suggested that Universe could be a massive elastic 3D-lattice, and that fundamental 
building blocks of Ordinary Matter could consist of topological singularities of this lattice, namely 
diverse dislocation loops and disclination loops. We find, for an isotropic elastic lattice obeying 
Newton’s law, with specific assumptions on its elastic properties, that the behaviours of this lattice and 
of its topological defects display “all” known physics, unifying electromagnetism, relativity, gravitation 
and quantum physics, and resolving some longstanding questions of modern cosmology. Moreover, 
studying lattices with axial symmetries, represented by “colored” cubic 3D-lattices, one can identify a 
lattice structure whose topological defect loops coincide with the complex zoology of elementary 
particles, which could open a promising field of research. 
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1.   Introduction 
 
Since the 19th century, physicists have attempted to develop unified field theories [1], which would consist 

of a single coherent theoretical framework able to account for several fundamental forces of nature. For 

instance: 

- Grand Unified Theory [2] merges electromagnetic, weak and strong interaction forces, 

- Quantum Gravity [3], Loop Quantum Gravity [4] and String Theories attempt to describe the quantum 

properties of gravity,  

- Supersymmetry [5-10] proposes an extension of the space-time symmetry relating the two classes of 



elementary particles, bosons and fermions, 

- String and Superstring Theories [11-18] are theoretical frameworks incorporating gravity in which point-

like particles are replaced by one-dimensional strings, whose quantum states describe all types of 

observed elementary particles, 

- M-Theory [19-27] is a unifying theory of five different versions of string theories, with the surprising 

property that extra dimensions are required for its consistency. 

Many physicists believe now that 11-dimensional M-theory is the theory of everything. However, there is 

no widespread consensus on this issue and, at present, there is no candidate theory able to calculate the 

fine structure constant or the mass of the electron. Particle physicists expect that the outcome of the 

ongoing experiments – search for new particles at the large particle accelerators and search for dark 

matter – are needed to provide further input for a theory of everything. 

In a recent theoretical work [28], edited as an e-book freely accessible on Internet, we suggest that 

Universe could be a massive elastic 3D-lattice with specific elastic properties, described using Euler’s 

coordinates in an absolute reference frame, and that fundamental building blocks of Ordinary Matter could 

consist of topological singularities of this lattice (namely vacancy and interstitial edge dislocation loops, 

mixed dislocation loops and screw and edge disclination loops). We demonstrate that interactions of these 

singularities via the various generalized lattice deformation fields obey to a single formalism reflecting at 

the same time Maxwell’s equations, special relativity, gravitation, and quantum physics. Moreover, 

considering an isotropic cubic lattice with axial symmetries, elementary and composed topological 

singularities can be found, which coincide with the known elementary particles of the standard model. 

In this letter, only main steps and principal results of theory [28] are summarized as succinctly as possible. 

 

1.   Description of lattice deformation 
 

In book [29], we show that Euler’s coordinates are very powerful for describing solid lattices deformation. 

Using vectorial notations of the tensors allows a very detailed description of strong distorsions 

(deformations and rotations) and contorsions (torsions and flexions) of a lattice. Adding physical properties 

of the lattice (Newton’s law, first and second principles of thermodynamics), this theory allows one to write 

the complete set of equations describing the lattice space-time behaviour, and to introduce lattice 

phenomenological properties, such as elasticity, anelasticity, plasticity, self-diffusion and structural 

transformations.  

 

2.  Description of lattice topological singularities 
 

Description of lattice topological singularities, such as dislocations, disclinations and dispirations, was 

initiated by Volterra's idea of macroscopic defects in 1907 [30]. This domain has shown a quick 



development during twentieth century [31]. Lattice dislocation theory started in 1934 [32-35], and lattice 

dislocations were observed in metals using electron microscopes in 1956 [36-37]. Disclinations were 

observed in 1904 [38] and described in 1922 [39]. 

Generally, one uses differential geometries to describe the lattice topological singularities. This was 

initiated in the 1950’s years [40-43], and formalized by Kröner in detail in 1960 [44]. But the use of 

differential geometries is very complicated, due to a mathematical formulation similar to that of general 

relativity [45], and also when one has to introduce lattice defects other than dislocations, as intrinsic or 

extrinsic point defects, or disclinations [46].   

In book [29], we develop a novel approach to lattice topological singularities, based on a rigorous 

formulation of the concept of “deformation charge” in Euler’s coordinates: dislocation charges, 

representing the lattice plastic distorsions (rotations and deformations), and disclination charges, 

representing the lattice plastic contorsions (torsions and flexions).  

These charges appear as strings or membranes inside the 3D-lattice. They naturally satisfy Maxwell’s 

equations, their energy satisfies the famous Einstein equation E0 = M 0c
2  and they present relativistic 

dynamics. On the other hand, the long range perturbations of the lattice by localized topological 

singularities can be completely resumed by two vectorial fields and one scalar field: the vectorial local 

rotation field  
!
ω , related to the electrical field, the vectorial curvature field  

!
χ  and the scalar expansion 

field τ , related both to the gravitational field. It is not the first time that analogies between deformation 

theory and other physics theories are found [44-48], but none of these analogies were as fully exploited as 

in [29].  

 

3.  The cosmological lattice and its Newton’s equation 
 
In [28], we were able to find a particular 3D-lattice, called the cosmological lattice, containing loop 

topological singularities, with a chosen elastic distorsion free energy, expressed per volume unit  
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where τ  is the scalar volume expansion,  
!
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el  the elastic shear strain tensor,  
!
ω el  the elastic local rotation 

vector, and K0,K1,K2,K3 	  are the elastic modules. 

The lattice dynamics in Euler’s coordinates is then obtained as a localized Newton’s equation 
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where  
!
φ  is the lattice velocity, m  the inertial mass of the lattice cell, n = n0 e

−τ
 the density of lattice 

cells, and  
!
λ  is the flexion charge density due to the topological singularities inside the lattice. 

Under the conjectures  



K3 = K0 > 0 ; 0 < K1 << K0 ; 0 < K2 << K0 	   	   	   	   	   	           (3) 

Newton’s equation (2) becomes the fundamental equation allowing one to unify electromagnetism, 

relativity, gravitation, and quantum physics. 

In this cosmological lattice, only circularly polarized transversal waves can propagate, which is well 

consistent with light propagation by photons. When scalar expansion of the lattice is smaller than a critical 

value τ 0cr , longitudinal waves disappear and are replaced by local perturbations of expansion τ  

corresponding to gravitational perturbations.  

Transversal waves are non-dispersively curved by gradients of the scalar gravitational field τ  generated 

by localized topological singularities, and can even disappear in «black holes».  

Moreover, a finite lattice can also present cosmological expansion and/or contraction, with all the 

properties described by modern cosmology, as Big-Bang, inflation, accelerated expansion, and even 

contraction and Big-Bounce. Origin of the «dark energy» postulated to explain the observed accelerated 

expansion is here simply explained by the balance of elastic and kinetic energies stored in the lattice. 

 
4.  Maxwell’s equations and special relativity 
 
From rotational part of Newton’s equation (2), all Maxwell’s equations of electromagnetism are deduced, 

including the constitutive relations between electromagnetic fields and the electrical charges and currents. 

In the frame of these equations, “magnetic monopoles” do not exist, but new “vectorial electrical charges” 

could. 

The elastic and kinetic energies stored inside the lattice by moving loop topological singularities can also 

be calculated, which allows to show that dynamics of these singularities satisfy precisely special relativity. 

For example, calculation of the electrical field energy of the electron (electron corresponds to an interstitial 

edge dislocation loop associated with a screw disclination loop) allows to simply explain the paradox  of 

electron energy [49]. The cosmological lattice can be considered as an «aether» allowing to physically 

understand the dilatation of time, the contraction of length, the Michelson-Morley experiment, the Doppler-

Fizeau effects, and the twin paradox of special relativity. 

 
5.  Gravitation, general relativity, cosmology and weak interaction 
 
With Newton’s equation (2), we also have access to the gravitational properties of the loop singularities, 

which seem more or less identical to gravitational properties described by Einstein’s gravitation. For 

instance, time and lengths for a local observer situated inside the lattice and himself constituted from 

lattice topological singularities are affected by the local gravitational field τ  in the same way as in general 

relativity. This leads to invariant Maxwell’s equations for him, who then perceives the light speed as a 



perfect constant, while the light speed strongly varies with the local scalar expansion τ  if measured by an 

imaginary external observer situated in the absolute space-time frame. 

Some differences with Schwarzschild metric of general relativity only appear at very short distances of a 

localized topological singularity, leading for instance to different characteristics of black holes radii: the 

radii of photon and of Schwarzschild spheres become identical and equal to RSchwarzschild = 2GM / c2 , 

when the radius where the falling observer’s time seems to become infinite disappears (in fact it becomes 

equal to zero). 

Moreover, the edge dislocation loops present a curvature charge responsible for a curvature of the lattice, 

which can be assimilated to a small curvature gravitational mass, positive or negative following the 

interstitial or vacancy nature of the loop (corresponding respectively to matter and antimatter), which adds 

to the inertial mass of the edge dislocation loops to form its total gravitational mass. This curvature charge 

concept is completely new, as it does not appear in general relativity, in quantum physics or in standard 

model of elementary particles. It leads to a surprising negative gravitational property (antigravity) of the 

interstitial edge dislocation loop (corresponding to the electron neutrino), when all the other topological 

loops present normal gravitational property, even the vacancy edge dislocation loop (corresponding to the 

electron antineutrino). 

This curvature charge is also responsible for several unexplained properties in physics, such as the small 

asymmetry existing between matter and antimatter (based respectively on interstitial and vacancy edge 

dislocation loops), the disappearance of antimatter during the cosmological evolution of the universe and 

the «dark matter» which is necessary to explain the gravitational properties of galaxies (dark matter 

corresponds here to a sea of repulsive neutrinos in which galaxies are immerged).  

Moreover, the curvature charge is responsible for a very short distance coupling interaction between an 

edge dislocation loop and a screw disclination loop, which matches very well the weak interaction of 

standard model of particle physics and its behaviors.  

Finally, the gravitational behaviours of the different topological singularities allow one to propose a very 

satisfactory model for the cosmological evolution of the matter and antimatter inside the universe. For 

example, the galaxies formation can be attributed to a precipitation phase transition, when the 

disappearance of antimatter can be attributed to a coalescing process of the anti-matter inside the newly 

formed galaxies, leading to the formation of enormous antimatter black holes in the galaxies centres. In 

this frame, phenomena as Hubble’s expansion, galaxies redshift and cosmological background radiation 

cooling also find very simple explanations. 

 

6. Photons, quantum physics and particles spin 
 
With a quantification conjecture  E = !ω  of the energy, we show that circularly polarized transversal wave 

packets present all the properties of photons (zero mass, non-zero momentum, non-locality, wave-particle 



duality, entanglement and decoherence).  

Moreover, with Newton’s equation (2) we demonstrate that dynamical gravitational perturbations (lattice 

local expansion fluctuations) are always associated with moving topological singularities when τ < τ 0cr . 

The Schrödinger equation of quantum physics is then directly deduced from the Newton’s equation, giving 

for the first time a simple physical meaning to the quantum wave function, as the amplitude and the phase 

of local gravitational fluctuations associated to moving singularities. This allows simple explanations of the 

probabilistic interpretation of wave function and of Heisenberg’s incertitude principle.  

Applying Newton’s equation in the case of two coupled topological singularities, we also find simple 

physical explanations for bosons, fermions, and Pauli’s exclusion principle.  

Finally, we prove that a static solution for the expansion does not exist in the heart of a loop topological 

singularity, which implies to find a dynamical solution corresponding to a quantified rotation of the loop 

around one radius (in fact a quantum spin of the loop). The arguments of the pioneers of quantum physics 

assuming that the equatorial velocity of a charge rotation is too large by comparison with the light speed is 

here swept away by the fact that the local gravitational expansion at the vicinity of the loop heart is so high 

that light speed is much higher than equatorial velocity. 

 

7.  Standard model of elementary particles and strong interaction 
 
All properties described above are independent of the exact microscopic structure of the 3D-lattice, 

granted that this one is isotropic and satisfies Newton’s equation (2),	  and that its elastic modules obey 

relations (3).	   
However, assuming a cubic lattice with axial properties, resulting in special layout and rotation properties 

of lattice planes (imaginarily «colored» in red, green and blue), we can define loop topological singularities 

with properties similar to all the elementary particles, leptons and quarks, of the first family of standard 

model, as well as loops similar to intermediate bosons. Moreover, an interaction force acts between loops 

corresponding to the quarks, due to a “colored” lattice-stacking fault, presenting precisely the asymptotical 

behaviour of the strong force of the standard model. This force is also related to other two-colored loops 

presenting properties corresponding to those of the gluons of standard model.  

In order to take into account the three families of particles of the standard model, we find that a more 

complicated structure of the edge dislocation loops, formed as doublets of edge disclination loops, could 

produce two or three supplementary families of leptons and quarks. In fact, the real structure of the lattice 

can still be discussed, which could open a promising field of research. 

More hypothetical consequences can also be imagined in the frame of the cosmological lattice and its loop 

singularities [28], such as the existence of supersymmetric topological loops, exotic leptons, stable 

macroscopic expansion fluctuations leading to a multiverse theory, and stable microscopic expansion 

fluctuations leading to new quasi-particles (gravitons). 



Conclusion 
 
It is remarkable that the description, using Euler’s coordinates in an absolute space-time frame, of a 

massive elastic “colored” cubic 3D-lattice containing loop topological singularities and having particular 

elastic properties allows one to find all observed natural phenomena. 

In fact, the theory described in [28] and summarized here is not yet completed, as there remain several 

questions without answers, as for example the exact nature of the «colored» 3D-lattice and its relation with 

the Higgs field postulated in standard model, the detailed rotation mechanisms of the topological loops 

and the reason for spin values of 1/2 or 1, and still several other unsolved problems detailed in [28]. 

However, it appears that this theory is the first and only (i) to combine all known physics in a very simple 

manner, unifying electromagnetism, relativity, gravitation and quantum physics, (ii) to give a simple 

meaning to the local space-time and the quantum behavior of topological singularities, (iii) to propose the 

existence of a new scalar curvature charge leading to an explanation for the asymmetry observed 

between matter and anti-matter and its consequences, and (iv) to propose simple explanations to well-

known problems of modern cosmology and of  standard model of elementary particles. 

 

Acknowledgements: I would like to thank Gianfranco D’Anna, Daniele Mari and Willy Benoit for providing 

valuable input and comments. 
 
 
REFERENCES 

 
[1] H. F. M. Goenner, On the History of Unified Field Theories, Living Reviews in Relativity, 
http://relativity.livingreviews.org/open?pubNo=lrr-2004-2 , 2005. 
 
[2] G. Ross, Grand Unified Theories , Westview 1 Press, ISBN 978-0-8053-6968-7, 1984. 
 
[3] C. Kiefer, Quantum Gravity , Oxford University Press, ISBN 0-19-921252-X, 2007. 
 
[4] C. Rovelli, Zakopane lectures on loop gravity , arXiv:1102.3660, 2011. 
 
[5] J. Wess and J. Bagger, Supersymmetry and Supergravity , Princeton University Press, Princeton, ISBN 0-691-
02530-4, 1992. 
 
[6] G. Junker, Supersymmetric Methods in Quantum and Statistical Physics , Springer-Verlag, ISBN 978-
3642647420,1996. 
 
[7] S. Weinberg, The Quantum Theory of Fields , Volume 3: Supersymmetry, Cambridge University Press, Cambridge, 
ISBN 0-521-66000-9, 1999. 
 
[8] G. L. Kane and M. Shifman (eds.), The Supersymmetric World: The Beginnings of the Theory , World Scientific, 
Singapore, ISBN 981-02-4522-X, 2000. 
 
[9] G. L. Kane, Supersymmetry: Unveiling the Ultimate Laws of Nature, Basic Books, New York, ISBN 0-7382-0489-7, 
2001. 
 



[10] S. Duplij, S. Duplii, W. Siegel, J. Bagger (eds.),  Concise Encyclopedia of Supersymmetry , Springer, Berlin/New 
York, (Second printing), ISBN 978-1-4020-1338-6, 2005. 

 
[11] M. Green, J. H. Schwarz and E. Witten,  Superstring theory , Cambridge University Press, Vol. 1: Introduction, 
ISBN 0-521-35752-7, Vol. 2: Loop amplitudes, anomalies and phenomenology, ISBN 0-521-35753-5, 1987. 
 
[12] J. Polchinski,  String theory, Cambridge University Press, Vol. 1: An Introduction to the Bosonic String, ISBN 0-
521-63303-6, Vol. 2: Superstring Theory and Beyond, ISBN 0-521-63304-4, 1998. 
 
[13] C. V. Johnson, D-branes , Cambridge University Press, ISBN 0-521-80912-6, 2003. 
 
[14] B. Zwiebach,  A First Course in String Theory ,  Cambridge University Press, ISBN 0-521-83143-1, 2004. 
 
[15] K. Becker, M.  Becker, and J. Schwarz, String Theory and M-Theory: A Modern Introduction, Cambridge 
University Press, ISBN 0-521-86069-5, 2007. 
 
[16] M. Dine, Supersymmetry and String Theory: Beyond the Standard Model, Cambridge University Press, ISBN 0-
521-85841-0, 2007. 
 
[17] E. Kiritsis, String Theory in a Nutshell, Princeton University Press, ISBN 978-0-691-12230-4, 2007. 
 
[18] R. J. Szabo,  An Introduction to String Theory and D-brane Dynamics , Imperial College Press, ISBN 978-1-
86094-427-7, 2007. 
 
[19] E. Cremmer, J. Bernard, J. Scherk, Supergravity theory in eleven dimensions, Physics Letters B 76 (4): 409–412, 
1978.	  
	  
[20] E. Bergshoeff, E. Sezgin, P. Townsend,  Supermembranes and eleven-dimensional supergravity, Physics Letters 
B 189 (1): 75–78, 1987.	  
	  
[21] M. Duff,  M-theory (the theory formerly known as strings), International Journal of Modern Physics A 11 (32): 
6523–41, 1996. 
 
[22] M. Duff,  The theory formerly known as strings, Scientific American 278 (2): 64–9, 1998. 
 
[23] B. Greene,  The Elegant Universe: Superstrings, Hidden Dimensions, and the Quest for the Ultimate Theory , W. 
W. Norton & Company, ISBN 978-0393338102, 2010.	  
 
[24] D. Griffiths,  Introduction to Quantum Mechanics , Pearson Prentice Hall, ISBN 978-0-13-111892-8, 2004.	  
 
[25] B. Zwiebach, A First Course in String Theory , Cambridge University Press, ISBN 978-0-521-88032-9, 2009.	  
 
[26] A. Zee, Quantum Field Theory in a Nutshell , 2nd ed., Princeton University Press, ISBN 978-0-691-14034-6, 
2010. 
	  
[27] M. Kaku,  Strings, Conformal Fields, and M-Theory , Springer, 2nd édition, ISBN 978-0387988924, 2000. 
 
[28] G. Gremaud,  L’Univers est-il un Réseau Newtonien Déformable dont Nous Serions des Singularités 
Topologiques?, Lausanne, Suisse, 600 pages, DOI 10.13140/2.1.3557.9521, freely accessible 
on https://sites.google.com/site/theorieggremaud/  or https://www.researchgate.net/profile/G_Gremaud , 2014. 
 
[29] G. Gremaud, Théorie eulérienne des milieux déformables, charges de dislocation et de désinclinaison dans les 
solides, Presses polytechniques et universitaires romandes, Lausanne, Suisse, 750 pages, ISBN 978-2-88074-964-4, 
2013. 
 
[30] V. Volterra, L’équilibre des corps élastiques, Ann. Ec. Norm. (3), XXIV, Paris, 1907. 
 



[31] J.-P. Hirth, A Brief History of Dislocation Theory, Metallurgical Transactions A, vol. 16A, p. 2085, 1985. 
 
[32] E. Orowan, Z. Phys., vol. 89, p. 605,614 et 634, 1934. 
 
[33] M. Polanyi, Z. Phys., vol.89, p. 660, 1934. 
 
[34] G. I. Taylor, Proc. Roy. Soc. London, vol. A145, p. 362, 1934. 
 
[35]  J. M. Burgers, Proc. Kon. Ned. Akad. Weten schap., vol.42, p. 293, 378, 1939. 
 
[36] P. B. Hirsch, R. W. Horne, M. J. Whelan, Phil. Mag., vol. 1, p. 667, 1956. 
 
[37] W. Bollmann, Phys. Rev., vol. 103, p. 1588, 1956. 
 
[38] O. Lehmann, Flussige Kristalle, Engelman, Leibzig, 1904. 
 
[39] G. Friedel, Ann. Physique, vol. 18, p. 273, 1922. 
 
[40] J.F. Nye, Acta Metall., vol. 1, p.153, 1953. 
 
[41] K. Kondo, RAAG Memoirs of the unifying study of the basic problems in physics and engeneering science by 
means of geometry, volume 1, Gakujutsu Bunken Fukyu- Kay, Tokyo, 1952. 
 
[42] B. A. Bilby , R. Bullough and E. Smith, Continous distributions of dislocations: a new application of the methods of 
non-riemannian geometry, Proc. Roy. Soc. London, Ser. A 231, p. 263–273, 1955. 
 
[43] E. Cartan, C.R. Akad. Sci., 174, p. 593, 1922  &  C.R. Akad. Sci., 174, p.734, 1922. 
 
[44] E. Kröner, Allgemeine Kontinuumstheorie der Versetzungen und Eigenspannungen, Arch. Rat. Mech. Anal., 4, p. 
273-313, 1960. 
 
[45] M. Zorawski, Théorie mathématique des dislocations, Dunod, Paris, 1967. 
 
[46] E. Kröner, Continuum theory of defects, in Physics of defects, ed. by R. Balian et al., Les Houches, Session 35, p. 
215–315, North Holland, Amsterdam, 1980. 
 
[47] S. E. Whittaker, A History of the Theory of Aether and Electricity, Dover reprint, vol. 1, p. 142, 1951. 
 
[48] A. Unzicker, What can Physics learn from Continuum Mechanics?, arXiv:gr-qc/0011064, 2000. 
 
[49] R. P. Feynman, The Feynman Lectures on Physics, Addison-Wesly Publ. Company, chapter 28, 1970. 
 


