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ABSTRACT

The following is a plea to reverse traditions in the mathematical language of physics. Starting out in the traditional orthogonal Cartesian frames of fixed orientation unduly prejudices our view of physics in terms of references that are too limited in descriptional perception. For example charge conjugation is an ad hoc measure making up for thinking in frames of fixed orientation. Giving up such limitations means micro-domain topology precedes metric assessment or Diffeo(4) description takes precedent over SR(3). The here given nontechnical account is meant to raise awareness for new insights obtainable by improved methodology. Except for a more organized view of the role of discrete operations between reference frames, a major highlight is a topological, i.e., a covariant, view of quantization leading to an unavoidable change in Copenhagenís view of quantum mechanics and its concept of an all pervading quantum uncertainty. Changes here discussed  so invoke  a more conservatively restricted realm of physical epistemology. They pertain to a ìfor our timeî stable universe, i.e., no: big-bang, nonclassic  statistics, fractional charge, magnetic monopoles or quantum gravity.

Apropos
Compared to standard Copenhagen quantum mechanics and its offshoots in the realm of quantum field theory, the following differences need to be called to attention from the start. The here cited Quantum Reprogramming  is distinguished by a prominence of three familiar spacetime invariant quanta: i.e., flux as a scalar and action and charge as pseudo scalars. Contrary to established local processing, quanta are here consistently assessed in a global context.  Contrary to QED, fields are not quantized. These incisive deviation from well established traditions is made possible by de Rhamís cohomology work of the Thirties. He showed how integrals of ìclassicalî fields can globally reveal discrete features, thus manifesting themselves as chosen tools for describing micro topology through quantization .

Since this de Rham theory and quantum field theory both emerged in the Thirties. physical field theory was, at the time,  not in a position to incorporate the subtle new insights of de Rham theory. Instead physics saw itself drawn into an activity, which could be said to be one of total  quantization.  Everything became  quantized: space, time, gravity together with all it entailed.  Radicals were ready to replace calculus by finite mathematics. Instead, de Rham had shown aspects of calculus that knew how to deal with discrete things. Unfortunately these insights were late to substantially affect contemporary quantum physics.

The ensuing alternative of quantization · tous et travers  was to plague physics with infinities for years to come. The situation was comparable to the birth of relativity, which was also followed by a wave of relativistic  theories of everything. Also, when physics became aware of quanta, a measure of indiscriminate quantization  was natural and hard to avoid.  

If we now recall how the epoch making quantization of 1900 had been conceived for the express purpose of removing a classical divergence, known as the ultra violet catastrophe, it may now became apparent that some subsequent quantization procedures really undid what Planck had gained.  Even today infinities still are the bane of quantum fields.

The principles of quantum reprogramming here delineated are finite. They are elsewhere discussed in exploratory detail. This exposition is a simple reminder of a need for directing physical theory away from an overabundance of abstract quantum and relativity recipes. The objective here is one of guiding contemporary physics towards a methodology in which those abstract quanta become instead explicit manifestations of topological micro structure. 

WHY use TOPOLOGICAL "MICRO" STRUCTURE.  DeRHAM WORKS IN THE MACRO WORLD TOO.  I WOULD SUGGEST YOU use " METRIC FREE TOPOLOGICAL STRUCTURE" 
At this point firm practitioners of Copenhagen methodology can be expected to object that the here presented quantum reprogramming deals exactly with the forbidden realms of the Copenhagen interpretation.  In other words, the reader is put on notice that this discussion is concerned with mutually exclusive points of view. So at this point, this discourse is hereby commended to the attention of readers all of whom have been gifted with their very own measures of common sense. Only together they can make necessary things happen.

About Mathematical Traditions

      Had the mathematical description of physics been less Cartesian and more Langrangean oriented, say as in Einsteinís 1915 General Covariance, pre-1925 quantum mechanics might have evolved a set of relativity compatible quantum rules, whereas Schroedingerís equation, from the start, might have been identified as a tool for phase-orientation random ensembles.

     This essay is an alert against shortcuts of past and present by identifying cases where shortcuts have been premature in adversely reducing a potential that might have stimulated a more penetrating physical inquisitiveness. So, if current mathematical practices have been molded by prevalent needs of an earlier era, the chances are these methods carry some prejudices of that era, which in retrospect may not be well compatible with the newer situation calling for mathematical tooling suited to meet more demanding needs.

A few mostly innocent examples may serve to preview the nature of problems created due to mismatches between mathematical traditions and physical needs. Vector analysis, the today still prevailing mainstay of mathematical communication in physics, identifies polar and axial vectors, 

I LEARNED NEVER TO ADD LINEAR MOMENTUM (polar) AND ANGULAR MOMENTUM (axial) within the guidelines of Gibbs Vector analysis.
which means this mathematical tool does not permit spatial inversions. So when half a century ago parity P and time reversal T questions had to be confronted for particle behavior, physics took recourse to ad hoc measures in order not to recast completely all contemporary physical description. The introduction of the concept of charge conjugation in High Energy Physics as pertaining to the PCT theorem testifies to an ad hoc measure needed to make up for deficiencies of an existing mathematical description. 

Yet, a since long existing physical discipline, known as Crystal Physics, had been confronted with essentially the same problem, half a century earlier than High Energy physics. Woldemar Voigt explains in the preface of his famous text [1] how ad hoc procesures would be unworkable for a coherent description of crystal physics. He was forced to develop ab initio a description that could cope with inversions.  

Contemporary authors of texts on tensors may refer to Voigt as an early proponent for their use in physics, yet ironically, many current tensor texts have dropped the need for coping systematically with inversions. This inversion aversion may have something to do with why High Energy physics introduced the rather ad hoc concept of charge conjugation. 

Voigt could have solved their dilemma of charge conjugation by declaring electric charge to be a pseudo scalar. The latter naturally accounts for the two species ± of electric charge. Since entities described by pseudo scalars cannot be centrally symmetric, ± charge pairs can be said to be enantiomorphic adjoints under inversion, say as left- and right-handed crystals. H-E physics had an obvious reluctance extending spacetime P, T to the micro-domain. 

Cauchy, in his investigations of waves in anisotropic elastic media had to take recourse to tensorñlike quantities prior to Voigt and last but not least, tensor-like entities had been around in pure mathematics as integrability criteria. The latter range from so-called curl and divergence expressions all the way to the Riemann-Christoffel criterion for the mertric. 

It is the homogeneous transformation behavior that makes tensors unique for integrability statements under general reference changes. If a tensor vanishes in one frame it vanishes in all frames. Since integrability can be restricted to finite domains in which the condition holds, this concept marks a transition from local differential statements to the global implications thereof. 

I DO NOT UNDERSTAND THIS, for I CAN GIVE EXAMPLES OF NON-INTEGRABLE COVECTOR FIELDS THAT GENERATE PERIOD INTEGRALS.  NON-INTEGRABLE 1-forms, A, CAN CREATE 3D PERIOD INTEGRALS, of A^F.
Global exploration of environments gives us a first taste of something that is called topological structure.  

IN TOPOLOGY, the idea of TOPOLOGICAL STRUCTURE

 IS JUST ENOUGH INFORMATION TO DETERMINE 

IF a mapping IS CONTINUOUS.
Integrability is seen to add an important new feature to the tensor concept, as compared to the earlier tensors in physics with which Voigt was dealing. The latter are normally only defined under the group of rotations and reflections. Yet to have universal meaning, integrability criteria need to be valid under general i.e., Diffeo changes. 

TO ME, 

DIFFEO INVARIANCE DOES NOT MEAN INTEGRABILITY
Cartesian type tensors are not necessarily also tensors under the wider class of general frame changes. A familiar example is the partial derivative of a vector field (say, the deformation ìtensorî). It is a Cartesian tensor but it is not a tensor under arbitrary substitutions.

Earlier in this introductory overview it was noted how charge conjugation missed out on an option of dealing with pseudo scalars as realistic physical entities. If a simple change from orientation preserving rotations to rotation and reflection is already troublesome, how about extensions from rectangular Cartesian frames to general frames? Tensors in this wider realm are a different kind of fish calling for appropriate measures.

The objective here is citing cases in which traditional treatments missed out in taking  advantage of other perhaps more insightful options. Even if questions of mathematical engineering are central to this endeavor, the idea is to bring out the spirit of needed change in order not to prematurely suffocate these comments in undue technical detail. 

A Brief History of Some Physics in a Mathematical Perspective

The Newtonian laws were contingent on the development of calculus. It made the theory of differential equations an integral part of physics. Comparing the acceleration of gravity in the Moon orbit with the acceleration of gravity at the earth surface led to conclude on an inverse square law of gravity action. Newton pioneered  here global methodology.

Under the guidance of the Bernouillis and Euler, physics proceeded from particles to mechanical continua. Appropriate constitutive properties of gases, liquids, as well as elastic and rigid bodies were established. Lagrange liberated Newtonian mechanics from being a purely Cartesian-based description.

 This recasting of Newtonian law later led Einstein to propose the geodesic line hypothesis for motions of bodies solely exposed to gravity and inertia. The geodesic line hypothesis emerges here as one of the stronger premises pertaining to the general theory of relativity. Einsteinís move was a crucial step of mathematical engineering. It shows how mathematical perceptiveness can suggest general structure of physical theory.  

At the end of the 18th century, Coulomb established that electric charges, obeyed a similar inverse square laws as gravity. The Coulomb experiments though revealed a binary nature of electric charge in the sense that only opposite charges attract, whereas like charges repel. A somewhat similar law was established for magnetized needles, the end of which came closest to resembling point-like charges of magnetism. 

At the beginning of the Nineteenth century a subtle, yet epoch making, change in mathematical description emerged.  For masses as well as for electric charges a very incisive transition took place that invited a thinking in terms of fields as some sort of associates or perhaps equivalent of particles. Fields had the advantage of representing joint actions of many particles. It avoided, so to say, a getting lost in an overcomplex bookkeeping brought about by too many particles. In the spirit of Faradayís visualization, the inverse square law was seen as conveying the action of some sort of incompressible fluid displacement as the result of a joint action of the charges. Benjamin Franklin also was a proponent of this sort of thinking. Today text books summarize this development in a mathematical form due to Gauss. It is now known as Gaussí law of electrostatics: 

The displacement D integrated over a closed surface S enclosing electric charges qk equals the algebraic sum of the charges  qk enclosed. ßDïdS=qk. 

Even elementary texts prove how this integral is invariant against denting the integration surface, as long as the charges remain within the deformed closed surface S.

At the time it was also known that the conclusions of Faraday’s law of electrolytic deposits of the Eighteen Thirties and the at that time arising concept of Avogadro’s number were indicative of the existence of a smallest unit of electric charge ±e. Hence every qk is a positive or negative multiple Nk of |e|. Hence qk=|e| Nk in which Nk are algebraic integers. The Gauss integral can therefore be written as an instrument 




                                         (1/|e| ) ßD•dS= Nk  =N
(integer)

 (1) counting the algebraic sum of elementary charges inside the enclosure S of integration.

    As indicated by its physical history, the statement embodied in Eq.1 claims, that no matter what frame of reference is used in evaluating Eq.1, and no matter what metric units of length or charge are being used, the integrated result should always yield the same algebraic integer N. 

     The just given statement is nothing less than a topological result, yet not much in the traditional mathematical processing of this integral (say within the framework of vector analysis) would have raised much of a suspicion of really being  a major topological result.

THE RESULT IS A TOPOLOGICAL RESULT,  FOR it is  INVARIANT WITH RESPECT TO CONTINUOUS TRANSFORMATIONS THAT NEED NOT BE DIFFEOMORPHISMS.
As it stands Eq.1 is a prime example of what seems a mismatch between physical content and traditional mathematical description. If we now ask whether the Gauss law is perhaps just an isolated case, the answer is a very definite: NO. 

Another example that emerged a century later is the Aharonov-Bohm (AB)integral, which turns out to be a counter of linked elementary flux units. These flux units were first predicted by Fritz London in the Thirties and finally discovered as recently as 1961 by two independent teams in Germany and the US [2]. 

The Gaussí theorem of electrostatics can be extended to dynamic situations. Its spacetime extension be called the AmpËre-Gauss law (AG). Hence it is beginning to look as if part of fundamental electrodynamics is metricñfree, suggesting a topological connotation.  

Observations about metric-free physics were made in the wake of the general theory of relativity.  For the four-field E,B,D,H form of the Maxwell equations by Kottler[3] and van Dantzig[4] showed the curl and divergence expressions to be metric-independent general invariants. In physics only a few initiated individuals may have had awareness of that.  Cartan [5] noted a metric-free integral perspective of these EM relations. At the time, main-stream physics was in no position to establish a useful physical perspective on these findings, so metric-free remained a mathematical oddity. Yet, now so many years later, we can see how this apathetic response missed out on an important perspective for micro-physics: 

Since the metric is the one and only reference for macro-micro distinctions, metric-independence means macro validity implies micro validity.

LET ME ASSUME THAT 

1. MICRO PHYSICS IMPLIES METRIC INDEPENDENT TOPOLOGY 

2. MACRO PHYSICS IMPLIES METRIC DEPENDENT TOPOLOGY.

AS METRIC DEPENDENT TOPOLOGY IS A SUBSET OF METRIC FREE TOPOLOGY, then if you have a metric free topological property, it is automatically a topological property when you impose a metric.  IT SEEMS TO ME THAT:

MICRO VALIDITY IMPLIES MACRO VALIDITY,

NOT THE OTHERWAY AROUND.

This reemphasizes the charge quanta and flux quanta counting integrals as belonging in similar categories; they are in mathematics known as residue or period integrals. In fact Cauchyís famous residue integral of complex function theory is an early example of that category of integrals. Although  Gaussí integral was perhaps earlier.

As in the case of the Cauchy residue theorem, also the evaluation of the AB and AG integrals is greatly simplified by simply summing enclosed or linked residues. Unlike the Cauchy integral, residue integrals of Maxwell theory remain in the real domain. Their evaluation is even further simplified by Natureís gesture of providing residues that are multiples of now very precisely known (nine decimal places) charge quanta and flux quanta. 

Having residue counters for charge and flux, one may now wonder where is the residue counter for Planckís action quantum; which was the very cause of the quantum revolution? Kiehn[6] has pointed out that the exterior product of the AG and AB integrands yields a three-dimensional period integral, which for a one particle system simply relates to the Bohr-Sommerfeld condition. The AG and Kiehn integrals pose interesting options of how to close three-dimensional integration domains. 

The situation clearly calls for four-dimensional imbedding. If the AB part of the Kiehn integral is taken to be a time cycle, say referring to (micro) objects with purely periodic internal dynamics, then the AG part of the Kiehn integral calls for two-dimensional closure in physical space of micro objects distinguished by a single time cycle. 

New options arise if physical space is closing on itself. The two-dimensional cyclic AG surface separates physical space in inner and outer domains, meaning residues of inner as well as outer domain need to be evaluated. For electric charge this implies the universe has no excess negative or positive charges i.e., all electric charges would have to be paired [7]. 

I agree with the statement, but do not see that charge pairing has anything to do with "inside or outside".

An entirely different situation presents itself for Newtonís potential associated with a single mass m, which is -Gm/r; Euclidean traditions have opted for vanishing contribution at infinity. In a closed physical three-space, residues outside the Gauss integration cycle can not now be exiled to infinity to be ignored. Schroedinger[8] has estimated the potential due to the rest of the universe. There has been a lingering suspicion that this ìMachî potential might be of the order of c2. If Einsteinís geodesic is taken for guidance in an almost Minkowski space, one finds for the outer potential, perhaps appropriately called

                      

Machís gravity potential = c2/2.

                 (2)

Since outer and inner residues have opposite signs, the effective potential near m equals the difference between Mach- and local Newton potential c2/2 ñGm/r= cí2/2 in which cí is the local light velocity near m. The ratio of the two is the Schwarzschild scale factor [ref.7]:
(cí/c)2 = 1- 2Gm /(r c2).



       (3)

Eq.3 is a result familiar from the general theory, here obtained without recourse to Einsteinís field equations. Instead of the ten Einstein gravity potentials we are here invited to focus on one major one, Newtonís potential and a tremendous integration constant here fixed by period integration. This global process circumvents the Einstein field equations. It compares to how Newton globally obtained his one-sided potential without first seeking solutions of Poissonís equation, because the latter was not yet around. 

     As in small scale EM application, this Large Scale perspective of Gaussí integral sort of subsumes a semi-stable universe. Through the years, the constancy of accurately measured c values on earth supports in retrospect the tacit  initial  steps of ëfreezingí m into a 3- dimensional scalar. Newtonian gravity thus reveals itself here as a local modulation of light speed.
I DO NOT AGREE WITH THIS STATEMENT
Perspectives for Rationalization

Let us now take a more distant philosophical look at the results of these attempts at adding in more mathematical consistency to some of the methods that have prevailed in physics for so long. Its most outstanding feature is an extending of the collective of reference frames with the objective of adding description perceptiveness. It is merely a follow-up of a recommendation made by Einstein himself when he introduced his general theory of relativity. 

Until that time physics had developed around the conception of the Cartesian frame. In fact there was a time when different countries were using Cartesian frames of different handedness. It meant, despite Pasteur and Woldemar Voigt, coordinate inversions were oddities, not to be incorporated in the general framework of physical description.

 Crystal physics made a good dent in this self-sufficiency by explicitly invoking the discrete orientation changing elements. Yet earlier in chemistry, Pasteur had also made similar distinctions in dealing with optically active solutions. However, there is little or no evidence of the rest of physics incorporating those changes in the course of everyday description. The question is: where do we stand? What really are the chances now of adopting an encompassing description admitting arbitrary frames as well as orientation changes? 

Existing disciplines show reluctance in making drastic changes in methodology, because it would create confusion, say similar to what might happen if authorities were to decide on overhauling the spelling of the English language every few years. People certainly are aware of spelling inadequacies, yet the prevailing opinion is simply: learn to live with it! Therefore  to know what we are up against in the here depicted situation of physics, it is necessary to inquire what are the major changes of insight revealed by extending descriptions from the orthogonal orientation preserving Cartesian frames governed by the group SR(3) to the collective of all differentiable invertible spacetime frame changes including orientation changes, space inversions and time reversals, all taken to be covered by Diffeo(4)?

ALL DIFFEOMORPHISMS ARE SPECIAL HOMEOMORPHISMS that PRESERVE TOPOLOGY.  SO YOU CAN USE A DIFFEOMORPHISM TO SHOW A PROPERTY IS NOT A TOPOLOGICAL PROPERTY, BUT YOU DO NOT PROVE THAT THE PROPERTY IS A TOPOLOGICAL PROPERTY UNLESS YOU CAN SHOW THAT IT IS INVARIANT WITH RESPECT TO ALL DIFFEOMORPHISMS.

Offhand one would think Einsteinís general covariance covered general frames and Voigtís crystal physics covered the discrete operations of inversion and reflections. So, are we not opening a door that was open all along? It almost seems that way, but not quite!

Einsteinís world of gravity was preoccupied with a general covariance in which the metric field held a central position. Yet, the ramifications of Gaussí law of electrostatics revealed a Diffeo invariance in which the metric could not have a role, because operations of counting have to be metric-independent.  So in the process we became more discerning about the nature of Diffeo invariance to give us important added micro-physical insights.

DIFFEO INVARIANCE CAN APPLY TO METRIC TOPOLOGY WHERE THE METRIC TRANSFORMS AS A CO- TENSOR OF SECOND RANK.

SO DIFFEO INVARIANCE DOES NOT NECESSARILY MEAN METRIC FREE.

Then in a further pursuit of these metric-independent matters, three quanta counters were identified for flux, charge and action, sharing that metric-independence. They testify to what features are insidiously hiding behind those Cartesian descriptions. Diffeo(4) procedures helped to reveal an invariance aspect of quantum theory that had remained hidden for all those years, because physics had been blinded by Cartesian traditions from perceiving those facts. Diffeo(4) descriptions are now revealing incisive detail of topological structure. The result can be summarized in the phrase:

        QUANTA HOLD A KEY TO THE TOPOLOGY OF MICRO-STRUCTURES

***

I AGREE BUT WOULD SAY THAT QUANTA ARE TOPOLOGICAL PROPERTIES THAT ARE  INDEPENDENT FROM THE CHOICE OF METRIC, AND MOREOVER ARE PULLBACK INVARIANTS OF CONTINUOUS TRANSFORMATIONS WHICH ARE NOT DIFFEOMORPHISMS (such as projective maps)

Some very practical considerations may help in the understanding of this phrase. When building a house, a floor plan is needed first with staircases and windows. This outline constitutes the topological preliminaries. Only after that outline is finished, is it possible to start with metric specifics of sizes of windows rooms etc.. Hence topology precedes metric specification.  For macro structures topology reveals itself visually. For micro structures topology is not so visible, even with modern experimental technology, hence mathematical perceptiveness associated with Diffeo methods should be welcomed, rather then be discarded as an unnecessary complication. That is where the period integrals come in.

PERIOD INTEGRALS ARE  DEFORMATION INVARIANTS WITH RESPECT TO VECTOR FIELDS WHICH MAY OR MAY  NOT BE DIFFEOMORPHISMS. 

Contemporary physics still operates under an impression that all structural topology is visual, meaning one can immediately proceed to the metric phase of investigating. 

VISUAL TOPOLOGY IS NOT METRIC, IT IS PROJECTIVE.

The Newtonian revolution was purely metric. When the time came to extend physical scrutiny to atomic and particle domains, an awareness grew that undue insistence on metric specification might not be well defined in the micro-domain. The doctrine of quantum uncertainty, as seen in the perspective of the Copenhagen interpretation, has, in actual fact, become a continuation of that sentiment of knowledge limitation  and ensuing flight into recipe making.

The just given point of view cites a legendary position of the Copenhagen masters of the mid-Twenties. They were well aware of their limitations. Even the most modern means of experimental technology only allows partial views of the micro domain. Yet in the light of quanta as keys to micro topology, it is necessary to note that Schroedingerís equation is a metric-based tool, which was destined to produce associated uncertainty limitations.

I DO NOT UNDERSTAND WHY you say SCHROEDINGER's EQUATION IS A METRIC BASED TOOL.  TO ME, the fundamental feature of QM is the realization that certain Physical Systems can/must  be represented by complex variables.  THE assumption is that there is a map from x,y,z,t to an ordered pair, represented by the complex wave function, Psi.  Hence there is a fundamental period integral of the format  gamma =  {Psi d(Psi*) - Psi* d(Psi)}/(Psi*Psi).  Copenhagen adds the constraint that Psi*Psi is normalized, and then interprets the closure of the period integral d(gamma) = 0 as a "probability conservation law".   I do not see metric used here.

Macro physics implies a map to the reals.

QM implies a map to the complex numbers.

Fermions imply a map to quaternions.

 Judging from the origin of Schroedingerís famous recipe, it called on the optimization of a Hamilton-Jacobi solution manifold. When seen in this light a description of real physical ensembles would have been its more appropriate interpretation. Instead Copenhagen, awed by what Weil had called its favor of fortune, decided on a Gibbsian ensemble of conceivable manifestations of one single system. Today this Copenhagen view still prevails.

Contrasting this legitimate interpretation alternative for the Schroedinger equation with the three pre-metric quanta counting integrals probing micro topology, one may sense a conflict brewing with Copenhagenís dominant single system view of quantum mechanics. 

Contemporary physics needs to come to a working decision on whether or not the currently prevailing single system views of Schroedingerís equation are tenable in the long run. At the moment so many more arguments plead against continuing with the single system premise [12], yet offshoots of quantum mechanics, say QED, are so heavily committed to a single system view thus indicating that major decision making is looming on the horizon. 

To sense the potential impact of impending decisions, it is instructive to consult an appendix of the Feynman Lectures [9]. It gives a semi-classical statistical justification of the angular momentum quantum number n(n+1), interestingly without making any comment whatsoever as to its potential implications. It could not have escaped the authors that the cited derivation constitutes a counter example to Copenhagenís thesis of a totally nonclassical  function statistics. The authors may have left it there, perhaps for others to start a discussion; let this be an opportunity to open up that forum. 

It is then also relevant to know that Planck [10] introduced in 1912 the concept of zero-point energy h/2 as the result of a phase averaging of an ensemble of harmonic oscillators. When the Schroedinger equation automatically reproduced that result, Copenhageners, sort of silently, declared it to be a property inherent to single systems. It was an ill-chosen decision that reintroduced another breed of vacuum infinities, where a quarter century earlier Planck had so imaginatively removed an earlier breed of infinities.

Viewing matters from an ensemble angle, we owe Planck an insight on thefunction’s “hidden” statistical parameters. In the statistical assessment of ensembles, Planck distinguishes between (1) kinetic (thermal) parameters of Maxwell-Boltzman, as also manifest in Fermi-Dirac and Bose-Einstein laws, and (2) pre-thermal, if you will primordial, ensemble parameters. All those years the latter have been hiding in the function. These pre-thermal parameters are here identified as mutual orientation and phase of ensemble elements; in Copenhagen’s nonclassical world they live in forbidden territory, even if they come to life in Planckís real ensemble environment. 

Conclusion

Even this nontechnical assessment of mathematical descriptions in physics should leave no doubt that Cartesian traditions have handicapped more encompassing formulations. The truly religious adherence to Cartesian-based conceptualizations has obscured clearly existing macro-micro links that have been known for many years. Copenhagen has bridged the ensuing conceptual gaps under the cover of too much use of nonclassical license.

The pairing principles of nature already benefit from a more systematic checking of scalars that should be categorized as pseudo scalars. Space inversion and time reversal generate the Klein ìviererî group, the four irreducible presentations of which seem to correspond well to Kaon behavior and observed four-fold EM mode splitting [11].

More incisive conclusions pertain to the identification of the three pre-metric Diffeo(4) invariant period integrals: the counters of flux-, charge- and action quanta. While frequently used in contemporary description, quantum mechanics, taken in a Copenhagen single system spirit, casts doubt on whether they can yield exact results in light of Copenhagenís view of quantum uncertainty. 

DO YOU DISTINGUISH between "Copenhagen uncertainty" and Heisenberg Uncertainty.

To me

Copenhagen uncertainty is a probability confession .

Heisenberg Uncertainty is a statement that you cannot cover an infinite set with a finite set.

At this time applications to the quantum Hall effect directly yield the combined results of integer and fractional effects both. Experimental reproducibility and precision of these effects have led to spectacular metrology improvements, which truly mark the AB, AG and Kiehn integrals as primary quantum laws, provided conditions of period integration are met.

Today metrology circles seem to have de facto accepted the Hall impedance formula Z=(n/s)h/e2 (n, s integers)[12] for revisions of basic h and e data. Yet, this formula uniquely relates to the cited period integrals while its relation to Schroedingerís equation is at best contrived. 

THERE ARE THREE TYPES OF PERIOD INTEGRAL RATIOS THAT LEAD TO THE SAME FORMULA

On plausibility grounds Carver A Mead [13], in a recent book, proposes that same formula as mentioned in ref.12 that gives a unified description of the integer and fractional quantum  Hall effect. So far physics has not faced up to this Hall effect predicament! The obvious embarrassment here is whether or not the distinction between integer and fractional effects has been really as fundamental as Copenhagen-based accounts were forced to assume to comply with their Copenhagen based rationale.

The basic position as primary quanta counting period integrals is extensively argued in ref.[12] and leads to the above unified formula. Hence it is experiment that really confirms these integrals as exact single system tools, while relegating Schroedingerís equation to ensemble duty. Quantum uncertainty and zero-point energy are found to build up as instrumental in the transitions from the so-called phase ordered plateau state to the phase randomness of normal Hall states.

I DO NOT SEE A PRECISE DEFINITION OF WHAT YOU MEAN BY A SINGLE SYSTEM.

These are simple and natural alternatives to necessarily more contorted Copenhagen readings in the current literature. The truth is that Copenhagenís nonclassical views acquired an unwarranted central position largely as a result of mathematical shortcuts blocking the recognition of the AB, AG and Kiehn integrals as primary quantum laws. The zero-point energy accounts for widely observed scaling such as featured in much tested transitions from normal states to plateau states and than back to normal. 

A Diffeo(4) follow-up of here depicted mathematical engineering needs may prompt many questions as to where to find coherent information to this effect. Unfortunately, many tensor- and differential form texts fall short either from an angle of (1) treating orientation changes and (2) dealing with metric-free versus metric-based invariants, or (1) and (2) both.

A text by Schouten [14] meets the tensor needs here discussed as essential. It shows how the number of distinct tensor species grows with the underlying groups of invariance. Hence picking a small group SR(3) temporarily simplifies physical decision making. Crystal physics is used to illustrate the active role of inversions. 

The period integrals and their use in assessing topological structure are discussed by de Rham[15]. It is one of the few texts distinguishing between pair & impair (pseudo-scalar valued) differential forms. De Rhamís pair-impair forms relate one-to-one to Schoutenís (antisymmetric, covariant) tensors and W-tensors.

The pair versus impair distinction stands out dramatically in cosmological ramifications: i.e., Gaussí law as applied to electrostatics versus the application to gravity. A closed physical space gives in one case absolute pairing of ±charges, whereas in the other case it elevates Machís principle and Schwarzschildís scale factor to a more universal feature in relativity. Hence low and behold: Scalar- pseudo scalar distinctions can make a difference.
What is really gained by tidying up mathematical methodology in physics? Much nonclassical magic surrounding Schroedingerís equation reduces to more natural proportions. One may now speak of Hall quantization without flirtatiously hinting at fractional electric charge. 

I AGREE HERE

The here indicated cosmological insights may be stored next to others that as yet have had little chance of an absolutely unwavering observational vindication.

It is felt that a valid case has been submitted in favor of using mathematics as a whole, rather than randomly picking flowers from its garden. Its motto could be summarized in the simple truth that a well-defined Diffeo-> SR reduction is easier than an unguided SR->Diffeo extrapolation. Mindful that topology ought to precede metric specifics, pedagogues of physics may still have a continued hard time implementing instruction policies that some may regard as insufficiently effective in producing options for funding ongoing research.

The most important thing is that  an open forum discussion of these matters has been long overdue. There is an excess of snide opinions as to why fancy mathematics should not obscure physical content. The truth is mathematics is a language and a major language of physics at that.  Language can be used in many different ways. It can be used to convince and to dissuade. It can be used by the great philosophers to spread reason and to critique that same reason as well as by the demagogues in pursuit of their ulterior motivations; plus all the shades that rank between these categories. 

How are we to know where what we read belongs?  The answer is that the negativists along with the positivists have to meet in open forum. As long as that has not happened, subordinate groups of either kinds are going to meet and begin overreaching themselves.  The probable end result is going to be utter confusion. 

For instance ref.12 on the here cited quantum reprogramming has been reviewed twice. The reviews have remained respectful of what the author has been doing, yet from the reviews one could never tell what the major message is as intimated in the title. One thought the title was wrong. Contemporary physics has an inbred reluctance of taking issue with Copenhagen views. Unless we really take issue, we are never going to know what and where its shortcomings are. Confronted with a book, whose central message pleads a major change of venue pertaining to that issue, it is nothing less than an eerie experience if people elect not to take note of that very issue if the book is full of it. 

It is conceivable that reviewers unfamiliar with subtleties  of de Rham theory opt to ignore that very aspect, which is just about equivalent to ignoring its central message.  I want to take advantage of this opportunity to emphasize that we cannot continue skirting that central issue. It is necessary to establish whatever I have done right and whatever I have done wrong, without a clear cut decision making these issues keep lingering forever.

Acknowledgment: 

A word of recognition is here in order to my teacher who pioneered matters of mathematical methodology pertaining to physics: Jan Arnoldus Schouten, late professor of mathematics at the Delft Institute of Technology and the University of Amsterdam.
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To Carver A Mead,

Here is your ancient nemeses Evert Jan Post to whom you wrote, ironically on April one, an E-mail note about a possible future meeting to discuss common grounds between our recent book publications Collective Electrodynamics (CE) and Quantum Reprogramming (QR). 

I have been told that you still have a CalTech office. I therefore presume that Pasadena might be a more appropriate meeting place than my earlier suggested San Luis Obispo, where I was attending a meeting of dissident physicists. My association with the latter is, I hope, not an impediment to our meeting and communicating about these matters. 

I like to reiterate that it is important for us to get together, because the spirit of the reorganization of electrodynamics, as sought in your CE, may well have its justification in the period integrals, which in QR are used and cited as primary quantum law statements. Mesoscopic quantum effects strongly support such change of venue away from Copenhagen tradition.

Since another Caltech emeritus Charles Barnes has been reading in both books, may I suggest we invite him as a possible moderator in order to see whether a joint strategy can be worked out so as to present these matters in a way that could find a receptive audience.    










Evert Jan Post

When compared to standard Copenhagen quantum mechanics and its offshoots in the realm of quantum field theory, the here cited Quantum Reprogramming  may be said to be distinguished by the prominence of three familiar spacetime invariant quanta: i.e., flux as a scalar and action and charge as pseudo scalars. In contrast to QED, however, fields are not quantized. This incisive deviation from prevailing and established tradition is made possible by de Rhamís cohomology work of the Thirties. He showed how so-called ìclassicalî fields can globally reveal discrete features, which here are shown to appear as chosen tools for describing micro topology through quantization .

Since this de Rham theory and quantum field theory both emerged in the Thirties, it is clear that physical field theory was at the time not in a position to incorporate the new insights of de Rham. Instead physics saw itself drawn into a wave of activity, which may best be characterized as total quantization.  Everything under the sun became  quantized: space, time, gravity and all it entailed.  Radicals were ready to replace calculus by finite sums over finite entities. Instead de Rham showed subtle ways of calculus tto deal with discrete things.

Yet never before had physics been plagued by so many infinities as during this era of total quantization . The french expression · tous et travers  appropriately conveys its nature. When relativity had made itself known in physics, it was followed by a wave of relativistic  theories of everything and when quanta became of importance in physics, there was a similar and understandable wave of activity to quantize.  If we now recall that the epoch making quantization of 1900 had been conceived for the purpose of removing a divergence, known as the ultra violet catastrophe, it became apparent that some subsequent quantization procedures really  undid what Planck had gained.  Today infinities are a bane of quantum fields.

The here delineated principles of quantum reprogramming, while elsewhere discussed in some exploratory detail, are meant as a simple reminder of a need for directing physical theory away from an overabundance of abstract quantum recipes. The objective is to guide it towards a methodology in which those abstract quanta become more explicit manifestation of topological micro structure.
