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Foreword
 
The history of Quantum Physics has been replete with long-standing controversies implicating the most pivotal notions of the science. The debate between Niels Bohr and Albert Einstein over the intimate nature of Reality as it transpires through Quantum Science had been of course of a historic character. The disagreements still bear on whether Nature is or can be irrational in structuring the ontological elements of the natural world or respects the rational discipline innate to mathematical or Aristotelian logic.
A whole string of concepts rooted on the nature of the quantum wavefunction had been developed by Theorists since the inception of the so-called School of Copenhagen which squarely espoused the view that Quantum Science is irrational. In the early 1980’s, Quantum physicists, spearheaded by Alain Aspect, banked on the photon experiment to settle the controversy to the side of the Copenhagen school of thought.
When Bohr retorted to Einstein that “you don’t tell God [or Mother Nature] what to do”, he did not for a moment presume that our human framework of understanding of quantum behavior might just be utterly insufficient to perceive the logic in quantum ontology and dynamics. Nowadays, technology impulsed by the national Quantum Initiatives around the world, comes to reflect a quasi 50-year long impatience in exploiting quantum science to its fullest extent, and thus attempts to implement a material translation of these quantum notions towards the ambition of political quantum ‘supremacy’.
Effectively, the technical endeavor seems to be an attempt to rationally give  structure and a rigorous discipline to a set of borderline irrational notions as emanated and developed from the School of Copenhagen. Meanwhile the errors and hurdles that plague the nascent technology seem to be calling for a revision of those quantum notions as the herald of successes does not seem to keep pace with the effort.
In this text, we expose and revise those fundamental quantum notions and attempt to extol both the philosophical and mathematical logic enshrined in quantum science. This text teaches a line of reasoning that imprints coherence throughout Quantum Science. That much will be necessary for a fully successful translation of Quantum Science beyond the Information Age ushered in by Quantum Mechanics and Quantum Optics as a fraction of the science. This new line of reasoning is certainly not without grounds, since it arises from a fully developed framework in Physics that has been reached in 2015. It is important to know that this new physics framework firmly proved itself by meeting the challenge of old of computing from first principles alone the extensive range of experimental fundamental physical constants. This novel physics framework has been dubbed Quanto-Geometric Theory. 
 
Preliminaries
Objective
The objective of this course is to introduce the foundations of Quantum Physics in a way that makes its many intractable aspects completely intelligible to most. Very importantly, while demystifying quantum concepts, this course also introduces the student to the New Physics perspective on the natural world. If you are interested in applying quantum science to any other professional discipline or experimenting with quantum computation tools, a clear and logical understanding of quantum concepts is indispensable.
At the end of this course, you will have a proficient grasp of the following concepts:
·         The role of zero (0) in mathematics
·         Nature of the vacuum in coordinate space
·         Classical wave mechanics v. quantum wavefunction
·         Quantum Field Theory’s Momentum space notion
·         Ontological role of the quantum wavefunction in particles’ physics
·         De Broglie and Compton wavelength figures
·         The Quantum state of Superposition
·         The Quantum state of Entanglement
·         Atomic Orbitals
·         Post-quantum physics
 
       Requisites
You must have at least a High School level of education for this course to be profitable. Basics of High School physics are not explained in this text but assumed part of the student’s background. Some level of Physics 101 is a plus in terms of pre-requisites.

       Method
Special emphasis on coherent and intelligible explication of constructs that makes them accessible to common sense. No mystifying math whose presentation is kept at a minimum.
If you should prefer a delivery in spoken language, please turn on the voice lecturer in Acrobat Reader under
View >> Read Out Loud from the main menu.
       Evaluation
A list of 22 questions is provided at the end of the text for the student to juggle his/her understanding of the study material. 
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LESSON 1               


Paradigmatic Quantum Concepts
and Their Evolution


 
1.1 What is Zero?
It is a paradox that the most difficult thing to grapple with for both laymen and scholars is nothingness. Mathematicians have attempted to represent the state of nothingness numerically with zero. However, they are in disagreement with the concept of nothingness behind zero, because some argue that something that does not exist, which is what zero represents, cannot be part of the real number line. 
[image: ]
Fig. 1.1 The real number line. Zero in its midst is in dispute.
One may find it interesting though that mathematicians agree that the negative number realm (R _) is duly part of the number line (Fig. 1.1). For instance, you can represent a debt with any number in the negative sector of the number line, although a debt, no more than zero, is a representation of something that does not exist. When owed, you do not have the amount owed. When you get paid, then you have “something” in the form of currency, but until you get paid, it is true that you have “nothing”.
You can argue a different view, which is that until you get paid the exact amount that you are owed, you have even less than “nothing”. If you don’t have something, then you have nothing of the sorts. But if you had a few things which you lost, like a pair of shoes, then you not only now have nothing but you also have a loss beyond your nothing or void possession. Therefore, in the state of nothingness or void, there may be characterizable agency or categories.
1.2 Is the Void of the Vacuum in the Natural World Empty?
You will hear the frequent affirmation that the Quantum Theory asserts the vacuum to be all but empty. However, the Quantum Theory has not represented thus far what is real in the vacuum. What it asserts is that the vacuum has content that is either virtual or exists in energy terms. Disincarnate energy is not a sound physical concept however, and virtual objects like one’s image in a mirror are inarguably not real. You will agree that it is not another “you” that exists in the mirror as content, as that image has no life in itself and will never come off the mirror, either on its own or otherwise.
The reason why the void of the vacuum in the natural world is not empty is essentially because it is first characterizable in dimensions. The best example of nothingness that you may witness is a patch of space in the night sky, void of any particle. The reason why this patch of space is not empty is because it harbors 3 dimensions, otherwise called degrees of freedom. Those 3 dimensions (Width – Length – Height) are there within the very imponderable void of the vacuum, and as an expression of the same. They stand for the very essence of the void of the vacuum.
1.3 Content of the Vacuum is Dimensional at All Scales
In our universe, the three-dimensional degrees of freedom exist everywhere as the fabric of our world brane. They exist in the most minuscule particle experimentally known, such as the quarks, they exist in elementary particles such as the electrons, they exist in all atoms, molecules, macroscopic materials, larger celestial bodies, and so on and so forth, into the distant cosmic realms. Those dimensions form an intangible content that subsumes the entire deployment of the vacuum in our world brane from the microscopic to the macroscopic.
This sort of visualization of the vacuum is essential to an understanding of the development of this Universe, and in particular the indecipherable quantum effects. Next time you hear that the vacuum is not empty because it contains tangible or tangible-like content (like virtual particles or energy more or less equivalent to mass), be sure to oppose the notion with the firm conviction that the vacuum is not empty because of its dimensional geometric property rather, which does not contravene its intangibility. Call it a quality without an appended quantity.
1.4 Geometric Characteristics of the Dimensional Quality of the Vacuum              
If there is a point where the Quantum Theory and classical physics are in agreement, it is the recognition of the homogenous nature of the vacuum. The Quantum Theory believes that the vacuum is the same everywhere, at all scales that is, and anywhere and everywhere within the distant realms as well.
Newton’s First Law proposes: “Consider a body on which no force is acting. If it is at rest, it will continue to be at rest. If it is moving at constant velocity, it will continue to do so.” This amounts to a proposition of the homogeneity of the vacuum. What this means is that the innate dimensions of the vacuum are orthonormed and isometric[1].
If we bring the 3 dimensions of the vacuum together and unite them into an X-Y-Z coordinate system, there would be several different ways of realizing such a coordinate system.
We could have X-Y perpendicular to one another and Z coming into that plane with an oblique angle (Fig.1.2).
We could have Y-Z perpendicular to one another and X coming into that plane with an oblique angle.
[image: ]
Fig.1.2 Possible reference frames in the vacuum of coordinate space if it were not homogeneous. Notice the angular demarcation: the noted angles are unequal.
We could have X-Z perpendicular to one another and Y coming into that plane with an oblique angle.
We could have an all-irregular X-Y-Z coordinate arrangement where no axis is perpendicular to any other but all form irregular angles between one another.
Lastly, we could have a Cartesian coordinate system where all axes are perpendicular to one another, a so-called orthonormal coordinate system.
The orthonormal coordinate arrangement is the one mother nature in the 3-dimensional World Brane has adopted. It means that there is no geometric preponderance of any dimension of the vacuum over any other. Furthermore, the internal ordinal segmentation or tally of one axis is equal to that of any other axis, making for an isometric coordinate system. In other words, the dimensions of the vacuum are orthonormed and its unit-dimensions isometric. Those two fundamental qualities are responsible for and represent the deepest descriptors of the homogeneity of the vacuum. It is because of these geometric qualities of the tapestry of universal vacuum that the First Newton Law is true.
It is important to further understand that the ordinalization of the dimensions of the coordinate block do not represent the basic metric of the tapestry of the vacuum. The tallies of the coordinate axes are conventional in nature. The natural unit of coordinate space is not in the distance standard (meter, inch, etc.) but exclusively in the rectilinear dimensional standard.
1.5 Is there an Atom of Space?
A. Einstein had proposed long ago the terminology of “zero-point energy” in attempting to characterize the tapestry of the vacuum. Because the most fundamental metric of coordinate space resides in the dimensional standard, the early thinkers of the Quantum Theory had
1.6 The Difference Between Quantum Mechanics and so-called Quantum Theory
1.7 What is Quantum Field Theory About?
1.8 What is Post-Quantum Physics?
1.9 Recommendations


LESSON 2               


Characteristics of the 
Quantum Wavefunction
2.1 What is a Wave and a Quantum wave?
2.2 Intrinsic Properties of Wave Undulation
2.3 The Quantum Wavefunction
2.4 De Broglie Wave
	the source of the De Broglie wavefunction to be the fabric of coordinate space itself, which represents the background at all scales.
	an assimilation of the De Broglie wavefunction to the quantum wavefunction

2.5 The Compton Wavelength
2.6 Atomic Orbital Wavefunctions
2.7 Recommendations


LESSON 3                 


Modalities of Quantum States
And Interactions


3.1  What is Momentum Space?              
3.2 Wavefunction-Based Interactions
3.3 Quantum State of Superposition
3.4 Misconceptions About Quantum Superposition and Measurement
3.5 Quantum State of Entanglement
3.6 Atomic Orbitals v. the Field Notion
3.7 Uncertainty Principle
3.8 Pauli Exclusion Principle and Spin Quantization
3.9 CONCLUSION
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