
                                          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 antisymmetric, 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.   

               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 property 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.   

                 Chapters Five and Six develop the ECE2 covariance principle from relevant source 

papers. In UFT320 the gravitomagnetic Lorentz transform is developed on the basis of ECE2 

covariance, which is defined as Lorentz covariance in a space with finite torsion and 

curvature. Applying the ECE2 transform to the field tensor of gravitation produces the 

Lorentz force equation , which is in general relativistic. The gravitomagnetic Biot Savart and 

Ampere laws are developed for comparison. The laws are applied to planar orbits to find the 
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gravitomagnetic field of the orbit and the current of mass density of the planar orbit. The 

method is generally valid and can be used on all scales.  

                In UFT322, perihelion precession and light deflection due to gravitation are 

developed with the gravitomagnetic Ampere law of ECE2. The ECE2 gravitomagnetic field 

is developed for dynamics in general and for an orbit in three dimensions. For two 

dimensional orbits the perihelion precession and light deflection due to gravitation are 

expressed in terms of the gravitomagnetic field of the relevant mass. In UFT323 orbital 

theory in general is developed in terms of the Lorentz transform of the field tensor of ECE2 

gravitomagnetic and dynamic theories.  The concept of Lorentz transform is extended to the 

Lorentz transform of frames. In ECE2 the Lorentz transform becomes a concept of general 

rather than special relativity. The theory is applied to an a priori calculation of the perihelion 

precession in terms of the gravitomagnetic field.  

                 In UFT324 the relativistic Binet equation (RBE) is inferred and used to solve the 

Lorntz force equation of ECE2. The RBE is inferred from the Sommerfeld hamiltonian and 

relativistic orbital velocity calculated straightforwardly.  The orbital velocity equation is used 

to derive the velocity curve of a whirlpool galaxy and also to give a precise explanation of the 

deflection of light and electromagnetic radiation due to gravity. These major advances are 

collected in Chapter Five and overthrow the obsolete Einstein theory.  In UFT325 the 

solution of the ECE gravitomagnetic Lorentz force equation is expressed in terms of the 

ECE2 covariant hamiltonian and lagrangian. The lagrangian is the classical Sommerfeld 

lagrangian and is solved by computer algebra and relativistic methods. A scatter plot method 

is used to infer the true precessing orbit.  It is shown that this is not the result of the Einstein 

theory, which develops severe difficulties.  Therefore ECE2 gives the exactly correct result 

both for perihelion precession and light deflection due to gravitation.  

                Chapter Seven deals with quantization of ECE2 and applications to spectroscopy. 



Several new types of spectroscopy are inferred. Quantization is based on ECE2 covariance, 

so the quantization of special relativity can be applied but in a space with finite torsion and 

curvature.  Various schemes of quantization are developed in UFT327, resulting in new types 

of shifts that can be tested experimentally. A new axiom of ECE2 relativity is introduced, that 

the laboratory frame velocity of the ECE transform is bounded above by c / root two,          

where c is the universal constant of standards laboratories known as the vacuum speed of 

light. This axiom allows a particle of mass m (notably the photon) to move at c, thus 

removing many obscurities of standard special relativity. The axiom results immediately in 

the experimentally observed light deflection due to gravitation, the “twice Newton” result .  

                    In UFT327 the ECE2 metric is used to produce an orbital equation which can be 

interpreted as a precessing ellipse. This result confirms the demonstration that the lagrangian 

and hamiltonian of ECE2 relativity produce a precessing ellipse without any further 

assumption. None of the assumptions used in the obsolete Einstein theory are needed. This is 

a healthy development because the Einstein theory is riddled with errors, being 

fundamentally incorrect due to neglect of torsion. UFT327 provides an important 

demonstration of the failings of the Einstein theory. Its claims to produce a precessing ellipse 

fail qualitatively (i.e. completely) due to poor methods of approximation.  

                     In UFT328 the existence of precessing orbits from ECE2 relativity is confirmed 

using both numerical and theoretical methods. These are used to find the true precessing orbit 

using ECE2 covariance. The true orbit is given by simultaneous solution of the ECE2 

lagrangian and hamiltonian using numerical methods. The only concepts used are the 

infinitesimal line element, lagrangian and hamiltonian of ECE2 relativity. The analytical 

problem is in general intractable, but the numerical solution is precise.  The elaborate and 

incorrect methods of Einsteinian relativity are clearly obsolete.    

                     In UFT329 new types of electron spin resonance (ESR) and nuclear magnetic 



resonance (NMR) spectroscopy are developed. These are of general utility in atoms and 

molecules, and in all materials.  The novel resonance terms are expressed in terms of the W 

potential of ECE2, which has the same units as the A potential of the obsolete Maxwell 

Heaviside (MH) theory. UFT330 develops hyperfine spin orbit coupling theory by replacing 

the restrictive Dirac approximation. This method reveals the presence of several novel 

spectroscopies of great potential utility. New schemes of quantization are proposed and order 

of magnitude estimates made of the hyperfine splitting.  

                       UFT331 develops a new type of relativistic Zeeman splitting by discarding the 

Dirac approximation. The Zeeman effect develops an intricate new structure, which is 

illustrated graphically and illustrated with the 2p to 3d (visible) transitions, and 4p to 5d 

(infra red) transitions. The former splits into nine lines, the latter into forty five lines. These 

can be resolved to produce an entirely new spectroscopy. This is a popular paper, heavily 

studied.  It challenges the traditional approach in many ways. UFT332 follows with the EC2 

theory of the anomalous Zeeman effect, producing novel spectroscopic structure that can be 

tested experimentally. This paper shows that the ninety year old Dirac approximation implies 

that the classical hamiltonian vanishes. This unphysical result means that a lot of hyperfine 

structure has been missed. If this structure exists, it is of great use in the laboratory, if it does 

not exist there is a crisis in relativistic quantum mechanics.  It is become clear that Dirac 

carefully chose approximations in a subjective manner in order to give the experimental 

results. Einstein also used this subjective approach in an incorrect manner.  

                       UFT333 develops new and rigorous schemes of quantization of ECE2 

relativity. Each scheme leads to different spectral results.  The method used by Dirac in the 

twenties used a subjective choice of approximation, which is taken literally means that the 

classical hamiltonian always vanishes, an absurd result. Dirac avoided the problem by 

subjective laundering of the approximations. UFT333 reveals the fragility of this method 



because it shows that different rigorous schemes of approximation give different spectra. This 

means that relativistic quantum mechanics is not rigorous, it is a transitional theory to an as 

yet unknown theory. Einstein regarded quantum mechanics in much the same way, and 

rejected the Copenhagen interpretation out of hand, with de Broglie, Schroedinger and others.  

                  UFT334 develops a rigorous test of relativistic quantum mechanics with ESR. 

Two example set ups are used: an electron beam and the anomalous Zeeman effect in atoms 

and molecules. UFT335 follows up by considering the effect on NMR of discarding the Dirac 

approximation, and replacing it with rigorous ECE2 quantization. There are measurable 

effects on the chemical shift, spin orbit and sin spin interaction.   

                  UFT336 begins a new phase of development of vacuum ECE2 theory by 

considering the ECE2 vacuum needed for the Aharonov Bohm (AB) effect. This vacuum is 

traditionally defined as regions where potentials are non zero but in which fields are zero. It 

is shown that the AB vacuum contains an ECE2 vector potential which can cause ESR and 

NMR in the absence of a magnetic field. It should be possible to test these effects 

experimentally by using a variation of the Chambers experiments.  UFT337 follows up by 

showing that the ECE2 theory is richly structured AB type vacuum and can be defined 

entirely by the spin connection. The ECE2 vacuum can be used to explain the radiative 

corrections, so the theory can be tested experimentally.  The minimal prescription is defined 

by the W potential of the ECE2 vacuum, which is developed in terms of a Tesla vacuum and 

a relativistic particle flux.  

                UFT338 introduces the ECE2 vacuum particle and defines its mass by using 

experimental data on the anomalous g factor of the electron. The vacuum particle mass can be 

used to define the g factor to any precision. The severe limitations of the Dirac theory of the 

electron are discussed. These limitations are due to the fact that the Dirac approximation, 

applied directly and literally, means that the classical hamiltonian always vanishes. The 



theory of UFT338 replaces quantum electrodynamics, which is riddled with subjectivity and 

which cannot be tested experimentally without the arbitrary adjustment of variables and the 

arbitrary removal of infinities known as renormalization.  

               UFT339 follows up by developing the dynamics of the EEC2 vacuum particle. The 

relativistic hamiltonian of the ECE2 vacuum is inferred, and the Hilbert constant is 

reinterpreted as the velocity of the vacuum particle multiplied by the universal power 

absorption coefficient of UFT49 on www.aias.us. It is argued that the universe is an 

equilibrium between elementary and vacuum particles. This process has no beginning and no 

end. The mass of the universe is made up of the combined mas of elementary and vacuum 

particles and there is no “missing mass” as in the obsolete physics. Some examples are given 

of Compton type scattering processes which could be used for experimental testing. UFT340 

follows up by developing the ECE2 theory of the Lamb shift from the ECE2 vacuum, an AB 

vacuum made up of wave-particles which can transfer energy and momentum to elementary 

particles.     

              UFT341 is a paper that deals with gravitational amplification by stimulated emission  

of radiation (GASER). This apparatus design is based on that of the LASER, and stems from 

the ECE2 gravitational field equations, whose structure is the same as the ECE 

electromagnetic field equations. The gravitational Rayleigh Jeans and Stefan Boltzmann laws 

are inferred. The energy density of gravitational radiation, if observed without controversy, is 

proportional to the fourth power of temperature. It is reasonable to assume that gravitons are 

absorbed and emitted  by atoms and molecules. It may become possible to amplify 

gravitational radiation to the point where it becomes observable in the laboratory.   

            UFT342 begins a series of papers on cosmology and develops an exact and simple 

description of light deflection due to gravitation and perihelion precession from ECE2 

relativity. Therefore ECE2 unifies the now obsolete special and general relativity. UFT343 
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develops Thomas and de Sitter precession from the concepts introduced in UFT342 and using 

the foundational definition of relativistic momentum. UFT344 develops the theory of 

planetary precession as a Larmor precession produced by the torque between the ECE2 

gravitomagnetic field of the sun and the gravitomagnetic dipole moment of the Earth or any 

planet. In general, any observable precession can be explained with the ECE2 field equations.  

UFT345 follows up by applying the method geodetic and Lense Thirring precessions using 

ECE2 gravitomagnetostatics in an ECE2 covariant theory. The Lense Thirring calculation is 

in exact agreement with Gravity Probe B and the geodetic precessional calculation in good 

agreement. UFT346 is a heavily studied paper and gives a general theory of any precession in 

terms of the vorticity. The result is given in terms of the tetrad and spin connection of Cartan 

geometry. The theory is applied to the planetary, geodetic and Lense Thirring precessions, 

giving and exact agreement in each case in terms of the vorticity of the mathematical space of 

the ECE2 field equations.  In UFT347 the precession of an elliptical orbit is considered in 

terms of the ECE2 Lorentz force equation. The method is to use ECE2 relativity and the 

minimal prescription. The hamiltonian is defined of a particle in the presence of a 

gravitomagnetic vector potential with the units of velocity. The lagrangian is calculated from 

the hamiltonian using the canonical momentum and the Euler Lagrange equation used to 

derive the Lorentz force equation. In the absence of gravitomagnetism this equation reduces 

to the Newton equation. Any precessional frequency of any kind can be described by the 

precession of the Lorentz force equation.  UFT348 follows up by consid ring the minimal 

prescription introduced in UFT347 in order to show that precession emerges directly from the 

relevant hamiltonian. This is the simplest way to describe precession. The Leibnitz force 

equation is augmented by terms which include the observed precession frequency, and 

becomes a Lorentz force equation. For a uniform gravitomagnetic field the force equation can 

be derived from a simple lagrangian, and the former can be expressed as a Binet equation. 



UFT348 is a heavily studied paper.   

              UFT349 begins the development of the ECE2 theory of fluid dynamics and shows 

that they have the same EC2 covariant structure as the ECE2 equations of gravitation and 

electromagnetism, thus achieving triple unification in terms of ECE2 relativity described in 

Chapter Eight.. The series UFT349 to UFT360 is very heavily studied. UFT349 shows that 

spacetime turbulence can be detected by its effect on a circuit such as that in UFT311 on 

www.aias.us. It is shown that Ohm’s Law and the Lorentz force equation are intrinsic to the 

ECE2 field equations, and emerge from their geometry. They therefore have equivalents in 

gravitation and fluid dynamics.   

               UFT350 is a posting of “The Principles of ECE Theory”.     

               UFT351 develops the new subject of fluid electrodynamics. The Reynolds number 

is incorporated into the calculations, producing the transition to turbulence. Electric power 

form spacetime is a direct consequence of fluid electrodynamics. It is shown that the Stokes 

and convective derivatives are examples of the Cartan covariant derivative. The spin 

connection for the convective derivative is the Jacobian and is a fundamental concept of fluid 

dynamics and fluid electrodynamics. Numerical solutions illustrate flows.  UFT352 develops 

a scheme of computation and animation to calculate the electric field strength (E) and 

magnetic flux density (B) imparted to a circuit from the vacuum, or spacetime. All relevant 

quantities are calculated from the velocity field, which becomes turbulent at a given Reynolds 

number. It is a heavily studied paper. 

               UFT353 generalizes ECE2 fluid dynamics by introducing viscous effects using the 

most general format of the Navier Stokes and vorticity equations. The resulting structure is 

that of ECE2 relativity, and it is shown that the whole of fluid dynamics can be reduced ot 

one wave equation.  UFT354 is on connecctions of the anti symmetric and totally 

antisymmetric torsion tensor and is incorporated in Chapter Two on fundamental geometry.  
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              UFT355 is the most heavily studied paper of the ECE2 series at present and 

introduces simple field and wave equations of fluid electrodynamics. These describe the 

transfer of energy and power from a fluid spacetime, aether or vacuum to a circuit, notably 

that of UFT311. It is shown that the process conserves total energy / momentum and total 

charge / current density, which are transferred form fluid spacetime to the circuit.  It is 

followed up by UFT356, another very heavily studied paper that considers the induction of 

spacetime properties by material fields and potentials. It shows that spacetime is a richly 

structured fluid described by fluid electrodynamics. The spacetime in turn induces properties 

in a circuit.  UFT357 verifies fluid electrodynamics experimentally by using the well known 

radiative corrections, known to high precision experimentally. These include the g factors of 

elementary particles such as the electron, and the Lamb shift in atomic hydrogen. The 

anomalous g of the electron is explained to any precision with spacetime vorticity and the 

Lamb shift to any precision with the spacetime potential.  

               UFT358 introduces the subject area of fluid gravitation, which is ECE2 unification 

of gravitation with fluid dynamics. In fluid dynamics, the acceleration due to gravity, mass 

density and other fundamental concepts originate in spacetime considered as a fluid. 

Ultimately, all concepts are derived from a moving frame of reference. It is shown that the 

main features of a whirlpool galaxy can be described with fluid dynamics without the use of 

dark matter or black holes. UFT359 describes spacetime structure generated by Newtonian 

gravitation, which is illustrated with the velocity field, vorticity, the charge defined by the 

divergence of the velocity field, the vorticity (the curl of the velocity field, the current and so 

on). These are illustrated with gnuplot graphics. This is followed up by UFT360 which gives 

the generally covariant inverse square law of all orbits, in which the acceleration due to 

gravity is defined as the Lagrange or convective derivative of the orbital velocity. This is the 

derivative in a moving frame of reference and is an example of the covariant derivative of 



Cartan.   

            Chapter Nine is dedicated to circuit design based on ECE2 theory, and is of great 

importance to energy from spacetime. For the first time the process has been understood in 

terms of a theory that goes beyond the standard model and precise agreement was 

demonstrated in UFT311. Chapter Nine aims to give complete details of circuit design, and to 

describe methods of application of ECE2 theory.  

            Chapter Ten applies ECE2 theory to the latest developments in low energy nuclear 

reactions (LENR), giving full details of the apparatus and of how the ECE2 theory succeeds 

where the obsolete MH theory fails.  

             Chapter Eleven reviews many definitive criticisms of the methods used in the 

obsolete physics to solve the incorrect Einstein field equation.  

                         

 

                                  

                

                                                

                                

                   

                    

              

                                 

                     

                        

   


