

  

     




     




    QUANTO-GEOMETRY


     




    OVERTURE OF COSMIC CONSCIOUSNESS


    OR UNIVERSAL KNOWLEDGE FOR ALL




    Volume I – Revision I




                                                             




     




     




    Joseph J. Jean-Claude




     




     




     




    Quantometrix, Inc.




    Worcester - USA


     




    





    Publisher’s Cataloging-In-Publication Data




     




    Names: Jean-Claude, Joseph J.




    Title: Quanto-geometry : overture of cosmic consciousness or universal knowledge for all. Volume I / Joseph J. Jean-Claude.




    Description: Revision I. | Worcester, MA : Quantometrix, Inc., [2017] | Originally published in 2015. | Includes bibliographical references and index.




    Identifiers: ISBN 978-0-9647466-5-7




    Subjects: LCSH: Quantum theory. | General relativity (Physics) | Consciousness. | Cosmology. | Matter.




    Classification: LCC QC174.12 .J43 2017 | DDC 530.12--dc23




     




     




     




    Ó 2015 - 2018 QUANTOMETRIX, INC.


    97 Webster St.


    Worcester,  MA 01603


     




     




    All rights reserved. Printed and bound in the United States of America. No parts of this book may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying, recording, or by any information storage and retrieval system, without permission in writing from the publisher.




     




    International Standard Book Number: 978-0-9647466-5-7


     




     




     




    


    




    Acknowledgements




     




     




    To my son, Joel Jean-Claude,




    who was kind enough to break his busy schedule for a pre-press reading of this text and to provide comments and a Preface which no doubt contributed to its betterment and completeness.




     




    To my brother, Frantzy N. Jean-Claude,




    for the endless late-night discussions over matter, philosophy and life, a continuing chapter of our lives and an inspiration.




    


    PREFACE




     




     




    This text is primarily aimed at researchers, scientists, physicists, and mathematicians who are intimately familiar with many of the long standing theories in modern physics, i.e. the Theory of Relativity, Big Bang Theory, etc. However, anyone who has covered courses in at least Calculus 2, Physics 102 and Chemistry 101 will intellectually benefit as well from the discussions carried out in this proposal.




    Background in the referred level of Calculus and Physics courses is important since the analysis stems from these very root notions in the physical sciences. While knowledge of Quantum Mechanics (QM) and Quantum Field Theory (QFT) is not a requirement (the author does a fairly good job at succinctly explaining the basics when necessary), it will help take stock of the contrasts between Quanto-Geometric constructs and their parallel QM and QFT constructs whenever applicable.




    The first two Chapters of this text represent a necessary introduction to the main theme, the derivation of fundamental physical constants from first principles. Primarily aimed at those with an undergraduate level understanding of physics, the discussion in those Chapters lays the foundation for and spells out those principles in a clear and granular fashion. The graduate audience may skip the first two chapters and directly start with Chapter 3, if they so desire.




    Chapter 3 is the beginning of what some of the more novice readers might consider “the good stuff”, where the author presents a new perspective on things learned in math in earlier cycle of education (formally known as Number Theory), and other curious things that one may have noticed along the way, but could never explain why. There is an intertwining of sorts between these math abstractions and the Quanto-Geometric principles.




    Chapter 4 represents an alternative introduction to the main subject, especially written for graduates. The undergraduate audience may skip Chapter 4 and proceed to Chapter 5 from Chapter 3, if they so desire.




    Chapter 5 and 6 are a showcase of theoretical discoveries and where the bulk of the contributions germane to this proposal are delivered. Speed of light constant: derived! Planck constant: derived! Gravitational constant: derived! Rydberg atomic orbital constant: derived! And so on and so forth. It is no less interesting to witness the unraveling of the notion of time, under assault by the author throughout the entire content, and its ultimate consequences as spelled in Chapter 6.




    Chapter 7 proposes a new vision of statistical physics, fills in the gaps in the Quantum Theory which caused generations of theoreticians to tax it as analytically incomplete, while demonstrating that Statistical Theory always contained the promising seeds of the Grand Unified Theory.




    All in all, this book should be informative, enlightening, engaging, and most of all, exciting: a complete breakthrough of crucial physics conundrums that have challenged generations of physicists since early 20th century. Let’s begin.
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Chapter 1                 





    To discover the higher Truth requires


    the courage to put everything on the table,


    at least for once, to whatever extent possible.


    René Descartes




    
GENERIC PROPERTIES


    OF SPACE VACUUM





    As this new millenium kicks off, the sensation of and hope for a renewed light in the course of human history burns even warmer in our hearts. Whether you love the thrill of star gazing as a hobbyist or a scientist, or you are fervently expecting the glorious come back of the God from the heavens, the emotion bears the same name: the fervor of mankind’s promotion in the universe. This series of books strives to significantly contribute to this intractable overture of cosmic consciousness towards the Space era.  They set forth a novel vision of the universe through a deeper understanding of Space, namely its properties and phenotypes. Indeed, the imminent elucidation of all philosophical, religious and scientific paradigms, which stands for the gateway to the next era, requires a profound revolution in the way we formally and informally visualize ourselves, the objects that we manipulate in the world around us along with the universe beyond us.




    The specific objectives pursued in this exposition is in essence to set forth a novel model capable of undertaking a successful interpretation of space deployments in the universe, from microcosm to macrocosm, and to subsequently put it to task. In this first cast of our work, said model will specifically and fruitfully assist us in undertaking the long-sought theoretical derivation of the fundamental physical constants, a paramount goal of modern physics. One may readily understand the importance of that objective, given that the physical constants represent the structural pillars of all of physical matter. In subsequent volumes of this publication, our model will help shed light on an astonishing array of matters germane to Biology and the Human Sciences, beyond the strict physical order, attesting thereby to the true signature of the long-awaited Theory of Everything.. This rendez-vous with space is one for the layman, better accustomed to common sense interpretations of events in everyday life, as well as for the educated and well-rounded mind, better trained to elaborate interpretations of life on an individual, collective and perhaps universal level. So much far-reaching is the space model because space traverses all levels of expression of matter and life. Let us further take a more detailed look at this model.




    
1.1. Mass vs. Space





    Gravitation, the force of attraction between two macroscopic objects, has tricked our common sense into believing that the only way things come to existence is through the property of weight. We find ourselves naturally tied to the surface of planet Earth, along with all other objects around us subject to the same condition. The interaction between these many earth-bound entities produces the events and phenomena that are meaningful to us. Thus, to common sense the property of weight defines the existence of any one object: if some thing can hit or be hit, we take it as an existing object and vice versa. However, what qualifies all objects around us to cause an impact or be impacted upon, is rated about 10 times less than what common sense tends to make us believe. In effect, according to Newtonian physics, we must divide the weight of an object by 10 approximately in order to circumscribe the real quantity that makes it subject to impact or collision.




    Sir Isaac Newton posed that:  




    Weight = mass ´ gravity




    In other words, when we see an object fall from the sky, the quantity inscribed within the object that will make it hit the ground is in reality approximately 10 times less than what our common sense tends to appreciate, or maybe to fear if the object is about to hit us. This quantity, which is embedded in all objects and qualifies them as such according to Newtonian mechanics, is called their mass m. Thus, from a more careful interpretation than common sense appreciation, from a Newtonian viewpoint that is, an object exists inasmuch as it exhibits mass. This definition is mathematically described by manipulating the above equation and converting it into the following:




    [image: ]




    The value of gravitation  is 9.8 m/s2, that is, almost 10, if  mass is measured in kilograms. But what is the definition of mass? It is interesting to notice that mass as a primary property of objects has never been defined intrinsically but in relation to other quantities. The truth is, despite all the elaborate developments brought about by Newtonian physics and later by relativistic mechanics, no one to date has ever conceived or proposed an exact definition of mass, because no one knows what mass is per se.




    So far no physics school, neither Newtonian, nor quantum or relativistic has ever proposed an intrinsic definition of mass (the stuff that it consists of), notwithstanding its stature as a fundamental physical quantity. Even though our inner senses dictate that it relates to the faculty of compactness, entirety or indivisibility of an object or the components of thereof, the difficulty to explain explicitly what it is still remains whole. As we attempt harder and harder to conceptualize the notion of mass, it becomes interchangeable with the concept of quantity, a truly mathematical concept. There lies indeed the reason why in physics mass is categorized as a scalar quantity, in other words, a pure quantity. Paradoxically, the only reason why we know of mass is because there exists something called space or vacuum, which we usually disregard. This is to say that mass veritably can only be defined by opposition to space or vacuum: mass is some thing while space is no thing.




    Hence, by relating mass to space it is possible to set forth a formal basis of interpretation of its physical meaning. It is only because of the existence of space that we can have a witful representation of mass. We know of some thing because we know it is not nothing. The inverse is as much true. Space or vacuum is truly the absolute absence of some thing. Physicists contend that the problem of definition of mass is a philosophical matter which physics as a scientific discipline should not be concerned with. However, there is much to learn from such a philosophical exercise, since it may indeed yield a new framework of interpretation of physical nature. Clearly, from our perspective, said space or vacuum entity acquires particular significance. Space not only assists us with a more formal interpretation of mass, but it also stands for a crucial component in the makeup of all objects in the universe.




    Space or vacuum deployments are omnipresent in the universe, from quarks to solar systems to galaxies… Space is meaningful, however absolute its absence of contents may appear. Our common form of appreciation of objects gives prominence to their property of mass. Nevertheless, their vacuum or space content does play an important role in their physical behavior. This result is one of the most important consequences of relativistic physics. Albert Einstein proposed that in the vicinity of large masses the structure of spacetime is curved. From our standpoint, however, there is no such thing as spacetime but simply space, and the properties of space are not limited to cosmic space but generalized throughout all of its forms of deployments both in the macrocosm and the microcosm. It remains all the more important to comprehend that nothingness or the state of vacuum is endowed with specific properties, no matter the type of space deployment under consideration.




    
1.2. Space and Time





    The concept of time has misled us into misconstruing space. From a Newtonian standpoint, time stands for an absolute and universal reference which can be used to measure all events occurring in the universe. This intuitive concept of time proves to simply be incorrect. If you are moving and observing a moving object, while someone else, being at rest or not, is equally observing the same object, one of you will see the object moving faster than the other person can appreciate. This result means that there is no absolute value for the quantity that we call speed of an object. Because no one is at the center of the universe and every one thing in it is in motion, no one can admittedly claim his or her observed speed to be the proper or correct one. Since speed is mathematically dependent upon one constant and only one variable, which is time, no absolute speed means no absolute time. Therefore in our common way of interpreting nature, which involves the idea of speed, something is at fault. Our intuitive idea of absolute and universal time is what is at fault. If there is no absolute time, is there any time at all?




    What’s more, no matter how fast you and any other observer are moving, assuming that both of you could measure the speed of a travel pulse of light, you would both see it move at exactly the same speed! This second result destroys the idea of time itself in our sense. Were the observers still to appreciate different speeds for the light pulse, the idea of time might then still be valid, since they would each appreciate some speed for the beam, albeit different, like in the above case. The invariance of the speed of the object under observation, independently of the observers’ travel speeds, represents a strong rejection of the idea of absolute speed and thus of the implied idea of time. Albert Einstein imagined and proposed an interpretation for defaulting time: the concept of dilation of time. He was not ready to ring the bell for it yet. Let us look further into the notion of time and how Albert Einstein dealt with it in constructing the Theory of Relativity.




    [image: ]




    Fig. 1.1 Travel path of a laser beam in a fast-moving vehicle


    as seen by two observers




    Time basically means for us all duration. Suppose that you are in a moving train (Fig. 1.1), and hold in your hand a small laser pen whose beam of light you direct upward to a mirror attached to the ceiling so that the light reflects back into the aperture of the laser device. An amount of time T1 will have elapsed between the instant the light left the laser and the instant it reaches back the aperture of the laser pen. Now, to anyone standing outside the train, a friend maybe, whether he or she is at rest or not, the beam will appear split in two beams. Due to the movement of the entire train, the external observer will also see two different positions for the pen, one at the time the light left the laser pen and another one at the time it returns to it. The total path of the light will appear as two sides of a triangle to the external observer, not anymore as a straight line like you, the first observer located in the train, duly perceive it. Obviously, this second path will be much longer than the one you observe in the train yourself. Since the speed c of the beam of light remains the same, this also means that the light will take longer to cover that distance. Consequently the total time duration T2 measured by your friend, the second observer, is larger than the time duration T1 that you observed in the train for the round trip. This is a contradictory situation where the same event is measured to last different amounts of time or different time lapses. Albert Einstein proposed to conceptualize this result as a dilation of time and showed how to relate T2 to T1 with the following relation:




    [image: ]




    where v is the relative velocity between the reference frames, and c the speed of light.




    Therefore time is also relative. The rate at which time elapses for you depends on the speed at which you are moving. Clearly, from that perspective, every observer may have his own scale of time. While the concept of relative speeds is acceptable because they are made subject to a common reference which is time, the concept of relative time is not quite acceptable unless we can provide an explanation of what these relative time durations are referenced to. We express speed as a rate of change of distance in time in terms of dx/dt. If time is relative, how can we express its rate of change? The idea of rate at which time passes is formally unclear and to further make it depend on the speed of the observers themselves is to create a vicious circle whereby speed depends on time and time depends on speed. Deemed to resolve this serious problem, A. Einstein was led to conceive that space and time are not independent from one another, that they are entangled. That is to say, the ultimate implication of Special Relativity is to make the rate dx/dt equal to dt/dx.  He referenced time to space. This is implicitly the basis for the relativistic entanglement of space and time, the structure he coined spacetime.




    From either a Newtonian or a relativistic vantage, if time is not a primary, exclusive and independent state of matter (or a dimension as it is traditionally visualized), the only other state of which it may become a variable is space, not mass. Mass is naturally and definitely best conceived as a pure unredeemable scalar quantity in all forms of mechanics. As previously stated, the mathematical formulation of construing speed as dependent on time and time as dependent on speed is:




    [image: ]




    This relation can only be true if the differentials dx and dt can be equated to one another: dx = dt. This would translate into equating time and space, or simply ringing the bell for time. A. Einstein was not ready for a mathematical description of the macroscopic universe in complete dismissal of the time variable. Despite the great success of Special and General Theory of Relativity, essentially attributed to their ability to correctly predict various observations in the physical order, the Theory remained of difficult application at the quantum level because time or time-driven dynamics did not seem to occur in that realm, much to A. Einstein dislike. He proposed in that regard an experiment that could not be carried out at the time. To our good fortune, the developments in laser-optics technology in the 1980’s made it possible to realize in the laboratory a good approximation to the original concept (the EPR Paradox). Take two identical units of the smallest particle of light, two photons, and allow them to travel in opposite directions to each other in deep vacuum, can anyone influence by any means the other? Let us first remember that the epitom of Relativity is the invariance of the speed of light and that this speed c is the maximum possibly attainable by any physical object. Since each particle is moving away from each other at speed c, the maximum attainable, any interaction from one particle toward the other must travel at a higher speed than c in order to reach its mate and bring any information to it. A hypothesis held impossible by one of the fundamental postulates of Relativity. However, it has been observed over and over for now three decades that both particles always respond in the same way to individual random events affecting only one of them, as if they could indeed inform one another in some unknown fashion.




    Other variants of this experiment have been realized, notably the one by physicist Raymond Chiao, all of which always end up casting some faster-than-light result. Physicists have been somewhat uncomfortable with these results because they suggest a violation of the cornerstone rule of General Relativity. Instead of retrocausal activity in quantum physics as increasingly hypothesized of late, could there be non-observable locality beyond 3-dimensional space where faster-than-light speed is possible and can in fact produce effects that are observable in 3-dimensional space? Could the Theory of Relativity as a whole be no more than a particular case of a more general physics theory from which it can be deduced when the speeds under treatment are neighboring the speed of light? A somewhat similar case to Newtonian physics which can be deduced from a relativistic treatment when the speeds involved are only a small fraction of the speed of light.




    Those hypotheses would suggest the death of time as we know it. The dismissal of the time variable is well established in pure Quantum Mechanics, the study of events in the atomic and to some extent the sub-atomic world. Because of lack of understanding of the larger implications of Quantum Mechanics, quantum physicists have not been able to settle those debates around the EPR paradox satisfactorily. Furthermore Quantum Mechanics does not include a treatment of gravitation, a major effect generalized at cosmic scales, in what has been considered a significant problem. Despite its atemporal approach, which particularly suits the effect described above, Quantum Mechanics is unable to predict the gravitational behavior of celestial bodies. It is interesting to note that the quest for a unified theory, with the capability to predict the universe as a whole and in all of its details, has suggested the eventual fusion of time and space. Effectively, in Richard Feynman’s incipient proposal to formulate Quantum Mechanics in terms of the integral of all possible trajectories, because we would need to express time with imaginary numbers instead of real numbers (earliest version of retrocausal interpretation to which we do not subscribe however), one may arguably conclude that the historic distinction between time and space totally vanishes and ultimately time is reduced to space for all practical purposes.




    
1.3. Properties and Faculties of Space and Mass





    Let us convince ourselves: there is no time anywhere but space everywhere. We have stipulated earlier that space can only be defined in opposition to mass and vice versa. There is no prior principle from which an ontological definition of mass and space can be derived. There is no absolute physical or conceptual separation between them. From our standpoint, they are prime values non-deducible from any previous form of reality and they relate to one another in exclusion of any other possible form of reality. Nothing else can affect space and mass, from nowhere do they come. Mass, call it a thing, and space, call it nothingness, are the basis of all forms of objects as well as events in our reality.




    In studying the microcosm, physicists had pinpointed the existence of small particles of matter, neutrons, protons, electrons, ... which they originally believed to be small quantities of mass. Soon they discovered that these particles could exhibit properties not attributable to their mass. This discovery contributed to the development of quantum physics through the work of Louis Victor de Broglie, Erwin Schrödinger and many other brilliant minds. In particular, some time after Max Panck’s discovery of quantization of energy, particles were experimentally found endowed with wave properties. Since the particle was visualized as pure mass, or a pure scalar, its capability to harbor a wave function came as a surprise and somewhat of a conundrum. In effect something different from the mass must exist within the particle to produce the wave behavior. To date quantum physicists do no hold an all clear physical representation of the wave function embodied in particles, notwithstanding the adequacy of the related mathematical developments. The interpretation of the physical meaning of involved functions, operators and equations do not come as an easy task. Hence physicists have resorted to many different interpretations of these results which are often at odds with each other. The truth is that the wave function contained in particles is an expression of their space component, simply put the vacuum or void that is a part of their ontology.




    Going beyond the laws of gravitation exposed by Isaac Newton, A. Einstein developed a mathematical basis through Relativity to explain gravitational effects occurring in the macrocosm. He concluded that gravitation is a geometric effect released by the inner structure of spacetime, say just space. According to this view, when a planet for instance orbits the sun, it does so not because of a force of interaction between the sun and the specific planet, but because the latter follows a particular space path that is curved. From Newtonian mechanics, the closer two bodies are to each other, the stronger the force of gravitation (or attraction) between them. Consequently, when a planet orbiting the sun arrives at its closest point to the star it should never be allowed to move away from it. Nevertheless, this is the case with Mercury which, instead of following its elliptical path as it gets closer to the sun, surprisingly diverges from the trajectory, describing a divergent arc of a circle around the sun. A postulate of relativistic treatment is that around large masses space is curved. Since the planet follows the inner structure of the space tapestry, it can only diverge in close vicinity of the sun. Therefore space in the macrocosm is endowed with geometric properties.




    Let us now generalize by establishing that geometry and motility are two primal properties of space at all scales of the universe. Things do not move because of their mass. They move because of their space component. Movement is ultimately transmitted from one body to another not through mass but through space. When something is moving, it is the space distributed within the object that produces the movement. How can that be possible since space is nothingness and infinitely dilatable? Because space is nothingness, in a sense it does not make much of a difference in terms of its fabric whether it is stretched or shrunk, it remains nothing. Conversely, if something can be stretched or shrunk and remain same, this thing must be nothingness, because nothing we know of in the universe, from our usual quantum or mass point of view, can demonstrate these qualities. This thought exercise is far from trivial and is key to an understanding of the structure of space. The following is a law: space is infinitely elastic. It is so infinitely elastic that, no matter its degree of propagation, it always appears to us as nothing and has never deserved our slightest attention. The dilation of space means that it is in propagation. From our standpoint, those two terms are interchangeable. Space is always in propagation, it is indeed a propagation field, every where it appears, from microcosm to macrocosm. One way to look at any physical object is to consider it a population of discrete masses or scalar elements (dense quanta) articulated to a propagation space field which they follow because they are subject to it. In its purest state (an unreachable asymptotic limit), the degree of propagation of space would be absolute and would give rise to instantaneousness. In physical reality however, where it is coupled to scalar elements, it loses innate dynamism and develops distinct degrees of propagation, as we shall see later. We will give mathematical support to these concepts further down in this exposé.




    From a quantum-mass standpoint, the universe is populated at all scales with individual objects, distinct and segregated from one another. From a space vantage, all objects are directly related to one another, not by juxtaposition, but through immersion or superposition. Recall that space is infinite and so the particular propagation field of an object expands to infinity. Consequently, no matter the distance between two objects, they are directly related because they are embedded in one another through space. Fourier analysis has instructed us that there is no limit to the superposition of waves. It tells us that what appears to be one particular wave of a specific frequency may be treated as an infinite number of specific harmonics. Fourier treatment is not just a theoretical model to perform electrical analysis, it reflects the exact behavior of space, and only because space is the essence of the wave phenomenon does the Fourier treatment become possible. In other words, when we see one “form of space” or one thing with wave characteristics, it is in fact the ultimate sum of an infinite number of space forms which bear a definite symmetric relationship between one another. We will further elaborate on this particular topic later.




    This naturally brings us to consider the second property of space: symmetry. Space is not only a propagation field, it also holds latent states of symmetry that become apparent as geometric forms, or just forms, if you will. There is no objecting to space as the origin of the dimensioning of physical objects. Space veritably provides the form or shape, simple or complex, extrinsic to the dimensioning of objects. It is an inherent property of the space field which organizes the geometry of the object. This property of space which becomes apparent in the geometry of objects is what we call state of symmetry. A more practical approach for grappling this very abstract concept is probably to start from the end toward the beginning. Consider this: all forms are forms of symmetry. Whether an object exhibits a very sophisticated sinuous shape or simply a linear or planar shape, it is eliciting symmetry. It is easy to understand that a circular or spheroid shape can be broken down into parts that are all similar to each other. These fractional parts can be superimposed on each other in perfect match, they are interchangeable. The most complex sinuous shapes can be broken down into circular, elliptic, parabolic... fractional parts that are interchangeable with each other, whereas all of the parts from a linear or planar shape are almost absolutely interchangeable. Therefore, all forms are forms of symmetry. Now, if by some magical means, one could take out of an object and its components all of their discrete masses, what would be left behind? You would hypothetically leave behind a space field, which, no matter how deeply intangible, did articulate the masses into the particular geometry or form of the object. Hence, it would hypothetically remain with this specific potentiality of geometrization. This potentiality, simple or complex, is a state of symmetry. Much of what is called a wave function in Quantum Mechanics is attributable to it. By simple observation, you would never know of the geometric potentiality of this space field, if conserved, until it gets involved with a re-distribution of discrete masses. It will then re-inform them according to its specific inner geometric orientation or qualities.




    
1.4. The Spatial Nature of Waves





    Our notion of waves stems from the observation of oscillatory motion. We have learned to use trigonometry to give an exact account of this type of motion. Consider a point on a circle and let it travel eternally on the perimeter of the circle (Fig. 1.2). The projection of this point on the x-axis of the trigonometric referential describes in time an oscillatory motion, travelling endlessly from one end of the axis to the other. Let us now presume that you lay an endless stripe of paper through the x-axis perpendicularly to the plane of the circle, and let the paper move at constant speed.  If the projections of the circling point could be set to cause a manner of dots on the paper, we would quickly start to notice a continuous sinuous form on it, which our mathematics designates the eternal sinusoid.  All that we know of oscillatory motions is captured in this sinusoid and the sinusoid describes the sum of our knowledge of wave motion. We visualize the eternal sinusoid in time by laying it down on a coordinate system where the horizontal axis stands for the time variable t and the vertical axis the function of time f(t). We will now briefly show  how to arrive at the usual time expression of the eternal sinusoid.




    The equation describing the position of an object traveling in uniform rectilinear motion is:




    [image: ]




    where x(t) is the travel distance at any time, v0 the linear velocity of the object at time zero, the initial time,  and x0 the distance already traveled at time zero, if any.
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    Fig. 1.2 Eternal sinusoid resulting from projection of a circling point




    Looking back at our circling point, we can express in the same fashion the distance it travels around the circle as:
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    where q(t) is the travel circular distance at any time expressed in radian, w0 the angular velocity of the point at time zero and q0 the distance already travelled at time zero, if any, and expressed in radian.




    Both equations are seemingly identical. The only difference concerns linear quantities in the first one as opposed to angular quantities in the second one. We know, according to the trigonometric law of sine, how to express an angle:
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    When q is expressed in degrees it means the angle formed by the point on the circle, the origin of the referential and the right-side portion of the x-axis. When q is expressed in radian it simply means the arc subtended by the angle, which is the angular distance whose time expression we are looking for. Whether the angle is expressed in degree or radian, the law of sine holds always true. We can rewrite the last equation in the form:
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    and by replacing q(t) by the value we have found earlier, we obtain:
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    We replace y by f(t) because the expression on the right side is a function of time. In addition, we can easily see that x is the maximum value that the function can reach: since the maximum value of a sine is 1, the maximum value that the right side of the equation can reach is x itself. For that matter x is usually called the amplitude of the function, it is preferentially designated by A and takes the unit associated with the nature of the phenomenon, distance, current, voltage, flux, etc. The final general expression of the oscillatory phenomenon is then:
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    This expression describes and gathers all we know about the physical nature of wave phenomena in general. The details of its derivation have been reported here in order to set a baseline for the discussion. There is no denying that all wave phenomena involve motion and repetition. Repetition means symmetry or interchangeability. The period of a wave is defined as the time it takes to complete itself before the cycle starts over. The half-period itself is a second element of symmetry. Any set of two consecutive periods of the eternal sinusoid are absolutely interchangeable, and within the period there is odd symmetry (symmetry with respect to the axis-crossing point) between the two half-cycles. Our usual mathematical expression for wave phenomena encloses indeed an account for symmetry. The odd symmetry between the half cycles springs from the even symmetry between the half-circles of the trigonometric circle itself, which stands for the roots of the model; the symmetry between the periods for themselves derives directly from the trigonometric circle as a whole. Therefore the forms of wave phenomena we know how to model mathematically are those enclosing circular/spherical symmetry.




    The ordinary implicit assumption that the nature of all wave functions is always the same is totally uncertain. We used to believe that the circular model set forth in trigonometry is general and applicable to all forms of oscillatory phenomena. Until we discovered that there exist certain objects in the universe that demonstrate oscillatory properties but do not demonstrate oscillatory motion like the pendulum or electrical current in a wire, for instance. The discovery that elementary particles moving in straight line could also exhibit oscillatory properties, i.e. interference and diffraction, as do conventional wave phenomena, posed a barrier to our understanding of the atomic and sub-atomic structure of the universe. Despite a fierce intellectual battle conducted through the use of differential calculus and operator mathematics, the wave function associated with particles is still not clearly understood. In addition, Quantum Mechanics can only explain the organization of the hydrogen atom, the simplest of all. It is important to understand that a wave phenomenon is not only a form of motion but also a form of symmetry. The trigonometric model principally takes into account the mobility aspect of the phenomenon. The symmetry facet does need to be accounted for as well. To do so, we may need to replace the trigonometric circle by other forms of symmetry and derive an expression for each form of symmetry. But we would first need to study the different orders of symmetry prevailing in the universe, the different inner states of symmetry that space may be endowed with, that is. This will become the subject of later treatment. 




    
1.5. Wave functions in Quantum Mechanics and Relativity





    The real contribution of Quantum Mechanics to physical science is arguably not to have modeled the atom, a microscopic object, basically as a wave function, however important this form of representation proved to be. The success of Erwin Schrödinger’s treatment is mostly due to the set of conditions that he posed for the wave function to give an adequate account of what the atom appeared to be: a particle limited to move freely in a box. He started with the travel electromagnetic wave equation, boldly defined a wavelength l for the particle which he incorporated to the equation turning it into:
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    This equation depends on two different variables: x, the distance travelled by the wave (or the particle) and t, the time variable. Since we introduce a second dimension in the wave phenomena, we must ensure that the variations of the wave in this dimension are also regular or “symmetrical”, otherwise the motion would no longer be a wave motion. We express this condition mathematically by stipulating a specific condition between the rate of change of the wave q(x, t) with respect to the time variable t and the rate of change of the wave with respect to the distance x. The ratio of these second-order partial derivatives must be equal to (l¦)2:
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    Or, in proper partial derivative notation:
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    This condition is of no surprise should we remember that, in differential calculus, the process of differentiation affords the study of concavity, in fact the curvature or curvilinear evolution of functions. If t were a tangible dimension, like z in a three-dimensional frame of reference, this condition ensures that the motion would then describe the eternal sinusoid in three dimensions. Imagine a plane folding in sinusoids.
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    Fig. 1.3 Virtual depiction of a stationary wave from two different angles




    E. Schrödinger further established that this wave associated to a particle limited to move within a box must be stationary. Otherwise this associated wave would end up fading away. If the walls of this imaginary box were tangible, this means that the supposed sinusoids described by the particle ought to hit the wall only in the node phases of the sinusoids. Otherwise the reflected waves would be out of phase with the incident ones, and the wave phenomena would be quickly absorbed by the intangible walls. However, these walls bear in fact no physical ability to be impacted by the particle, because there is no real box, so that the wave must yield the stationary effect all by itself (Fig. 1.3). Consequently, the original wave must be a composite one: two waves of the same frequency (same sinusoid) but with different phase. The expression of this composite wave is:
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    Because of the ad hoc introduction of the terms of this specific composite function, we ought to make sure that it obeys the conditions for wave behavior. When we apply the above differential condition, that is to say taking the ratio of the second-order derivative and making it equal to (lf)2, surprisingly the time component of the composite wave (cos 2pft) cancels out and the condition becomes:
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    Let us make 2Amsin(2px/l) = Y(x) giving the function a denomination. The above condition then becomes:
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    Recapitulating, in order for our wave-particle to act as limited within an intangible contour, it must behave like a stationary wave such that the second derivative of this wave function is equal to the wave itself, except for the multiplication by a constant term. If we remember that the first derivative of a sine function is a cosine function and the derivative of the latter a sine function again, we see that the sine function satisfies the posed differential condition for the composite wave. As to the argument of this function, it must be such that when we differentiate it we obtain the coefficient (2p/l)2 present in the right-hand side of the equation. Consequently the wave function must be:
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    We do not really know what this wave expression physically means. We know that the particle does not certainly have a classical wave motion, akin to a sinusoidal perturbation moving along a straight rope. The latter is the classical case of a motion as a function of time, whereas Y is only a function of x. The argument of the function (2px/l) does not lend itself to a clear interpretation either. What is x/l? This wave is what is called a De Broglie wave. Louis Victor De Broglie established that to every movement is associated a wave which pilots the movement, no matter how big or small the travel object is. In fact, the argument 2px/l is an equivalent of the argument w0t in the general expression of the sinusoid. We know that:
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    where f is the frequency of the wave or the number of complete circular cycles per second. Since the frequency is the inverse of the period T: f = 1/T,
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    One way to make sense out of the De Broglie wave function is to compare it to the general equation of wave motion. That is to equate the arguments:
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    The role played by time is now played by distance or space. The variable t may be assimilated to x and the period in time T assimilated to the period in distance or the wavelength l. That is to say, the movement of the object is not rated to change in time anymore but in space. In other words, the continuous dilation of space produces the movement. Moreover, the cancellation of the time variable is a confirmation of this interpretation.  This conclusion is similar to the one drawn from our critical study of the relativistic treatment. Furthermore, the sine expression tells us that the De Broglie wave of the constrained particle possesses circular/spherical symmetry. The translation is that the structure of the space confines where the particle is constrained to remain possesses spherical symmetry. This form of symmetry will become apparent in the coupling of the particle with this extension of the space layout. From our perspective, the particle is not merely somewhere, the space location where the particle is moving is indeed an intrinsic part of the particle. What’s more, it is this space location or field which is “piloting” the movement of the particle through its inner process of dilation. Its inner property of circular symmetry will lend to the distribution of the particle the apparent geometry of a sphere. The object is no longer a particle, it is a space sphere with a “distributive” particle. 




    From a quantum-mass perspective, the reality of the particle restricted to a space location is a kinematic event, from a space perspective it is rather an object because the particle is coupled to the immediate space deployment surrounding it. You no longer observe the particle as an object localized somewhere, you observe a particle describing a spherical geometry, a new object. This object is truly an observable no matter how close to the speed of light the speed of the inner moving particle is. We call this object a distributive object. It is endowed not only with proper space but also with proper mass. The mass is not localized, it is distributed. If the particle were merely somewhere, no matter how limited the extent of its motion, its mass would be preserved because it is not radiating energy: its pilot wave is stationary. But because the mass of the particle is redistributed throughout its immediate space deployment in what we call its coupling to space proper, the new object is born with less mass than that of the discrete particle itself, its exclusive mass contributor. In other words, the new mass loses localization and as such scalar magnitude. This effect is known as a mass defect in Quantum Mechanics.




    
1.6. Physical Space as Active Void





    While the notion that pure vacuum is not an absolute void might still remain quite foreign to the larger public, it has been floating in Quantum Electrodynamics since the early 1930’s. This line from Joseph Silk is often cited to explain the representation that the field holds of pure vacuum:




    The quantum theory asserts that a vacuum, even the most perfect of vacuum devoid of any matter, is not really empty. Rather the quantum vacuum can be depicted as a sea of continuously appearing and disappearing particles that manifest themselves in the apparent jostling of particles that is quite distinct from their thermal motions... At any given instant, the vacuum is full of such virtual pairs, which leave their signatures behind, by affecting the energy levels of atoms.




    Others might equally add fleeting electromagnetic waves to this constant annihilation of particle pairs or pairs of artifacts inside of pure vacuum. While in Quanto-Geometry we may subscribe to this view, our primary intent however is not to describe what there is beyond physical space vacuum and how that affects the latter, but to describe its own seminal structure as it appears in front of us. Quanto-Geometry asserts a whole order of things in pure vacuum or nothingness that amounts to a structural order in its fullness such as:




    ·         Symmetric latencies




    ·         Geometric (Morphological) latencies




    ·         De-ploy (Un-Fold) and splitting capabilities




    ·         Active propagation




    ·         Parameterized entropy and Shell configuration




    We will further elaborate along those lines as we develop this proposal. We expressly caution that Quanto-Geometry should not be assimilated to a Quantum Field Theory, notwithstanding this exposition being substantially run in contrast to the latter. The distinction between these two views of matter essentially rests on the nature of abstractions and analytical framework at work in both theories, despite their addressing the same objects, as we shall see in the next chapters. We believe that comparatively Quanto-Geometry presents a much wider analytical scope as much as better targeting and, more significantly, effective results in the task of responding to the string of paramount yet unresolved questions in the physical sciences.




    
1.7. Conclusion





    In this Chapter, we have examined the general properties of space vacuum. We have revisited Special Relativity and Quantum Mechanics to show their limits and their implication in relation with this new vision of space in the universe. We do not wish to overwhelm the uninitiated reader with more mathematical developments than necessary and will tend to emphasize the interpretative aspect of the exposition. All too often, the desire to develop supporting mathematical formalism in order to secure accuracy, all loadable though it is, supersedes the abilities for assertive and sensible interpretation of results cast by the formalism in order. If the late paradigms are to be overcome, physics and physicists ought to reconcile and engage with philosophy, and creatively tackle the difficult issue of interpretation of reality from the fullness of the formalism that has now been known for about a century. The biggest problem in the field in our view has been and remains the inability to overcome the notion of time as a consequence of the inability to properly envision the inherent dynamics of space vacuum, despite unrelenting attempts. The final assault toward Grander Unification requires many bridges to be cast and many doors to be knocked open.
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