
                                          PRINCIPLES OF ECE2 THEORY 

                                        CHAPTER ONE : INTRODUCTION  

            The first volume of this book {1 - 12}, is entitled “Principles of ECE Theory: A New 

Paradigm Shift of Physics”, (PECE), a paradigm shift based on geometry. “Ubi materia ibi 

geometria”, “where there is matter there is geometry” was a saying coined by Johannes 

Kepler several hundred years ago. The teaching of ECE on www.aias.us and www.upitec.org 

has made a tremendous impact on physics and the great paradigm shift has developed rapidly.  

PECE covered the development up to early 2014. Since then a hundred further papers have 

appeared so it is timely and important to review the major advances contained in them, 

beginning with UFT313. This paper developed the rigorous second Bianchi identity using the 

Jacobi and Ricci identities. This was the method used by Bianchi and earlier by Ricci, 

However, spacetime torsion was unknown in their time so they proceeded with a curvature 

based theory. UFT313 rigorously corrects their work for the presence of torsion, first inferred 

by Cartan and others in the early twenties. By basing the correction in the fundamental Jacobi 

identity, a rigorous new identity emerges, named the Jacobi Cartan Evans (JCE) identity 

purely in order to distinguish it from other identities in the literature.   

           The first and by now famous development of the second Bianchi identity in UFT88 

has made its way around the best universities in the world because it is the first paper to 

realize that the structure of the Einsteinian general relativity is changed completely and 

fundamentally by torsion.  The ECE theory is based on torsion, and from the outset re 

established the correct geometry. UFT88 was followed by UFT99, which uses the 

commutator method to show that if torsion is zero then curvature is zero. So neglect of 

torsion means that the Einstein theory is fundamentally erroneous. The Einsteinian curvature 

is zero, so its gravitational field is zero, reductio ad absurdum. About a dozen definitive 

proofs were spun off from UFT99 and all have been read avidly for nearly a decade, without 
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any objection. Nothing could be a clearer demonstration of the complete failure of the 

Einstein theory. It was an influential theory in its time, but progress means that it is now 

obsolete.  The UFT papers now show many faults in the Einstein theory, which is greatly 

improved by ECE2.  

              It was decided to base ECE2 on the JCE identity because it in turn is based on the 

rigorous Jacobi identity. This required the use of the Evans torsion identity of UFT109, and 

of the Ricci identity generalized for torsion. The tensor algebra of UFT313 must be translated 

to vector algebra in order to define the geometry of the ECE2 field equations. These are field 

equations of gravitation, electrodynamics, fluid dynamics and indeed any area of physics, a 

demonstration of the fundamental meaning of a generally covariant unified field theory.  This 

translation was carried out in UFT314 and forms part of chapter two on geometry. Chapter 

two is a synopsis of UFT313, UFT314 and UFT354. The latter shows that correct 

consideration of torsion in the fundamental theorem of metric compatibility completely 

changes the relation between connection and metric used by Ricci, Bianchi, and later 

Einstein. UFT354 concludes that the torsion tensor must be completely asymmetric, in all 

three indices, a new discovery in fundamental geometry that goes beyond Cartan’s work. 

This means that Einstein’s field equation is completely incorrect. The field equation of 

Einstein was abandoned after the realizations and implications of UFT88 were accepted 

worldwide.   

           The ECE2 vector geometry of UFT314 produces a structure which is superficially 

similar to the electromagnetic field equations of special relativity, which are Lorentz 

covariant in a Minkowski spacetime as is well known. In Minkowski spacetime however, 

both torsion and curvature are zero. The ECE2 field equations are generally covariant in a 

mathematical space in which both torsion and curvature must be non zero. This is a 

fundamental requirement of any geometry in any mathematical space of any dimension. As 



shown in UFT99, the requirement follows from the action of the commutator of covariant 

derivatives on any tensor, for example a vector. The result of the operation of the commutator 

on the vector is to define the curvature and torsion simultaneously. This is demonstrated in 

full detail in UFT99 and in the definitive proofs. The latter are simplifications of UFT99. The 

obsolete physics removed the torsion tensor arbitrarily by use of a symmetric connection and 

continued to neglect torsion incorrectly. The symmetric connection implies a symmetric 

commutator, which vanishes, so the curvature vanishes if torsion is arbitrarily neglected.  

ECE does not use an arbitrary “censorship” of torsion.   

              In UFT315 introduced a new fundamental axiom, which showed that the field 

equations could be based on curvature as well as torsion. This realization greatly extends the 

scope of the original ECE field equations. The curvature based equations were based on the 

JCE identity. This new axiom is the basis of ECE2 and is developed in chapter three, on 

electrodynamics and gravitation, and following chapters. The field equations were simplified 

by removal of internal Cartan indices so their mathematical structure is also simplified. It 

looks identical to the Maxwell Heaviside (MH) field equations but with big differences and 

advantages. The key difference is that the field equations of ECE2 are generally covariant in 

a space with non zero torsion and curvature.  The general covariance of ECE2 reduces to 

Lorentz covariance, but the underlying mathematical space is one in which the torsion and 

curvature are both zero. This was given the name “ECE2 covariance”.  

              The ECE2 field equations of electrodynamics, gravitation, fluid dynamics, and any 

subject area of physics are all Lorentz covariant in a space with finite torsion and curvature. 

The property of Lorentz covariance has the great advantage of allowing the use of properties 

which up to the emergence of ECE2 were associated with special relativity in Minkowski 

spacetime. For example the hamiltonian and lagrangian, and the Lorentz force equation. 

However, ECE2 has a considerably richer structure than special relativity, and ECE2 has the 



overwhelming advantage of being able to unify what are thought to be the fundamental force 

fields of nature: gravitation, electromagnetism, weak and strong nuclear fields. Unification 

takes place with ECE2 covariance.  

             ECE2 offers a much greater flexibility in the definitions of fields and potentials than 

ECE, so there is considerable scope for development. Chapter three of this book exemplifies 

this development with UFT315 to UFT319, which define the ECE2 field equations of 

gravitation and electromagnetism and draw several completely original inferences.  

              In UFT316 the earlier, torsion based, axioms of ECE theory were augmented by 

curvature based axioms, and this is the key advance given the appellation ECE2 theory. For 

example the magnetic flux density can be defined in ECE2 as being proportional to spin 

torsion and also as being proportional to spin curvature. In the first case the proportionality is 

the scalar magnitude of vector potential, in the second case it has the units of magnetic flux, 

which is weber. Similarly the electric field strength is defined in ECE2 as being proportional 

to the orbital torsion, and also as being proportional to the orbital curvature.  Another key 

insight of UFT316 is that internal Cartan indices can be removed, resulting in field equations 

that look identical to the Maxwell Heaviside equations (MH), but these are field equations 

defined in a space with finite torsion and curvature. This is the essence of ECE2 theory.  

               In UFT317 the complete set of equations of ECE2 electrodynamics is given without 

internal Cartan indices. In general the magnetic charge current density is non zero, and 

vanishes if and only if a choice of spin connection is made. The set of equations is based 

directly on Cartan geometry and has the same format as the MH equations in a mathematical 

space with non zero torsion and curvature. This poperty defines ECE2 covariance and also 

defines special relativity in a space with non zero torsion and curvature. In ECE2, both 

torsion and curvature are always non zero as required by fundamental considerations of the 

commutator described already. This is true of any geometry in any dimension in any 



mathematical space. The space of ECE2 is four dimensional - spacetime.  The spin 

connection enters directly in to these equations. In UFT317 the continuity equation of ECE2 

is derived from geometry and a new set of field potential relations is defined.   

               In UFT318 the ECE2 field equations of gravitation are derived from the same 

Cartan geometry as the field equations of electromagnetism, so a generally covariant unified 

field theory is derived. The gravitational field equations are also ECE2 covariant, and have 

the same overall properties as electromagnetism. Example properties are given in UFT318: 

antisymmetry, equivalence principle, counter gravitation and Aharonov Bohm effects. 

Newtonian gravitation is a small part of ECE2 gravitational field theory.  

               This fact is emphasized in UFT319, which develops Newtonian and non Newtonian 

gravitation. The Newtonian limit of ECE2 gravitational theory is defined, and the ECE2 

antisymmetry law used to derive the equivalence principle between gravitational and inertial 

mass. Non Newtonian effects in ECE2 are exemplified by light deflection due to gravitation, 

simple estimates of photon mass are made.  These major advances have made UFT319 a 

popular paper, currently being read about one thousand two hundred times a year from 

combined sites www.aias.us and www.upitec.org. The combined ECE2 papers used as the 

basis of this book are currently being read about forty one thousand times a year.  

                The advances made in UFT313 to UFT319 form the basis for chapters two and 

three of this book.    
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