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PREFACE


I am Deepal Benaragama and I live with my wife Lalitha in the county of Kent, England.


I have a Ph.D. in applied Electromagnetism from the University of Southampton, England. Since leaving the university, I have worked for G.E.C. in the Midlands and C.E.G.B and Nuclear Electric in South East England. I took voluntary severance from Nuclear Electric, my last place of work, in 1993 when the research laboratory moved to a faraway location to which I was not prepared to go for personal reasons.


Voluntary severance allowed me to work full time in theoretical physics. Until then my work in this subject had been limited to a critical survey of the existing structures of Relativity and Quantum Mechanics, and during that survey, the outline of a complete mathematical theory of the physical world began to appear in my mind. In 1999 I wrote down these emerging ideas in a book I called ‘The Quest for Balance’ (An Extended Theory of Relativity). It was really an attempt to streamline my ideas and I self-published it using my own publishing company Kyral Ltd. It was never intended for sale and I distributed it freely among some of the professional physicists, my friends and colleagues. I received only one response and it was from a distinguished professor of physics who advised me to write a peer-reviewed paper based on my ideas. I am very grateful to him.


The complete mathematical theory of the physical world this book contains, which I call the Eigen Theory, is the results of my continued efforts over the last two decades. It finally turned out to be an intuitively appealing theory, which calls only for a basic knowledge of relativity and differential geometry.


After the Introduction, the reader may proceed directly to Chapter 4 in which the theory formally begins.
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CHAPTER 1


Introduction


According to Special Relativity (SR) which unified Newton’s space and time the speed of light is an absolute constant in all inertial frames. Hence, the spacetime structure of SR is such that the relative motion which is characteristic of inertial frames and the absolute motion of light form a pair of opposites. This structure of SR opened up the possibility that other similar pairs of physical opposites could also exist. According to Niels Bohr such opposites are not limited to just the physical world. For he chose Contraria sunt complementa (opposites are complementary) as the motto for his coat of arms. The following quote, which this book fully substantiates, indicates the depth of Bohr’s perception of opposites.


There are trivial truths and great truths.


The opposite of a trivial truth is plainly false.


The opposite of a great truth is also true. -Niels Bohr.


In the Eigen Theory of the physical world (ET) that this book presents any pair of great, or fundamental, opposites are complementary, or to be precise they balance each other. In the simplest form of this balance each of the pair of opposites acts as the fulcrum on which two states of the other balance. ET begins with the simplest of these pairs of opposites which is point and line in the Hausdorff space of n-dimensional spacetime Rn (ref. 5).


These opposites point and line are:


(a) the Occam’s razor of the geometry of n-dimensional spacetime Rn


(b) the symbolic geometrical representations of rotation and translation


(c) the geometrical counterparts of quantum and continuum, or particle and field, which are characteristic of Quantum Mechanics (QM) and General Relativity (GR) respectively. In Chapter 4 balance between point and line develops into that between particle and field. As a result, ET restructures QM and completes GR.


(d) related to the special elements of the two fundamental groups of addition and multiplication, 0 and 1, as these are the dimensions of point and line.


1.1 The state of balance between point and line


According to ET the state of balance between point and line is such that each of these acts as the fulcrum on which two states of the other balance. In Chapter 4 this balance develops into a pair of eigen velocity vectors (v, u) that transport each other producing the wave aspect of the wave-particle duality of matter. For this mutual transportation the energy of translation and a scalar angular momentum of rotation that the pair of eigen velocities mutually possess add up to zero in perpetuity. This is the only conservation principle in ET. It implies that translation (T) and rotation (R) of (v, u) are in a state of unification.


In standard physics two principles of conservation exist. According to these energy and angular momentum exist as separate entities of unknown fixed magnitudes. These are simply due to the present state of an unconditional separation of translation and rotation, or an unconditional T-R duality which goes counter to the condition of nothingness that may exist at the beginning of the physical world. As a matter of interest, this unconditional T-R duality caused much confusion to both Newton and Einstein and they were unable to resolve it to their satisfaction.


Each of v and u acts as the reference for the other which means in 2-dimensional spacetime (v, u) are Lorentzian boosts of each other (Appendix A). Hence according to ET, the concept of inertial frame central to the relativity of motion in SR is purely hypothetical and so is the absolute velocity of light as a feature that accompanies it. However, the invalidity of these hypotheses does not invalidate GR as it fundamentally applies only to empty spacetime. Also, the principle of relativity of motion that Galileo so succinctly put in his thought experiments known as Galileo’s ship remains valid if what it actually implies is the presence of a built-in reference for motion just as in the case of the pair of eigen velocities (v, u).


The pair of velocities (v, u) is a function of a pair of tensors (g, h) where g is a pseudo-Riemannian symmetric metric tensor and h is an antisymmetric tensor. The latter is the sum of a 2-form and the exterior derivative of a 1-form. This 1-form is the counterpart of the set of arbitrary elements of the metric tensor which exists owing to the Bianchi identities that the metric tensor satisfies. The tensors (g, h) which stand on an equal footing are the fundamental elements of the gravitational and electromagnetic fields that constitute the internal structure of matter. The g field is the fundamental structure of the gross element of mass, the 2-form field is that of the gross element of charge and the field of the exterior derivative of the1-form is that of the associated electromagnetic field. The set of field equations that (g, h) satisfy produce a unique solution of (g, h) only if spacetime is 4-dimenional. In standard physics 4 dimensionality of spacetime is simply assumed.


While (v, u) possess T-R unity as described above, (g, h) possess T-R duality as (g, h) moves with a pair of translational and rotational velocities which are distinct and of magnitudes 1 and 0, respectively. The T-R unity of (v, u) is the fulcrum on which this T-R duality of (g, h) balances.
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