A Picture of the Universe

The development of a universal picture… What does the universe “look like”?
This article is an attempt to revisit the origins of the question of universal physical reality in order to see if a better “picture” of the universe can be developed, as opposed to the current Newtonian localistic one.

As far back as the ancient Greek philosophers, the notion of physical reality has placed an emphasis upon objective things.  The “whereof” of a thing is its location.  To posit[ion] a thing is to give it some kind of a location within space.  This location might be left unspecified, in which case the thing is understood to exist at an original location, that is, an origin.

The external manifestation of a thing consists of an arbitrary number of predicates.  These predicates may include characteristics such as color, solidity, temperature, resistivity (inertial mass), and forcefulness (e.g. gravitational mass, electrical charge).
With Descartes, this picture of reality was canonized via the tri-axial coordinate system, so that the dynamic relationships of physical bodies could be algebraically analyzed.  In order to fully develop his theory of gravitation, Newton was forced to reduce space-filling bodies to their centers of mass.  This process of reduction was a purely formal “localization” rather than some kind of commentary upon the reality of material bodies.  For if bodies were to “really” be the size of a point, then they could not be said to exist.
The problem that academic physics faces includes resolving the seemingly irreconcilable Newtonian point-location formalism with a more realistic “physical picture” that takes into account the way in which bodies occupy three-dimensional space.  In modern physical language, the Newtonian formalism comes to us under the auspices of quantum theory, while the realistic, space-filling picture is given the name of general relativity.
In practice, however, physicists tend to keep a healthy professional distance from general relativity, because its experimental opportunities are far from numerous.  Quantum theory and its offshoots (e.g. quantum electrodynamics, quantum chromodynamics, quantum field theory, string theory), however, offer seemingly unlimited research positions for young physicists, who tend to refer to themselves collectively as high-energy particle physicists.
The current thinking is that the key to unlocking the secrets of the universe exists at the smallest imaginable scales, and the experiments that investigate these scales are where the vast majority of research dollars are funneled.
However, once all of the politics is stripped away, there is still a matter of developing theories that just “make sense.”  The fatal flaw with all of the modern variants of quantum theory is that its theoretical objects are still either dimensionless points or one-dimensional “strings” (which are understood to be effectively local).  In either case, the age-old question of the way in which matter occupies three-dimensional space is left unasked.
At times like this, it is good to take a look back at history to see what the most thoughtful minds had to say about this question.  When it comes to those philosopher-scientists who have been the most influential in terms of developing the conceptual tools of contemporary physics (Descartes, Leibniz, Newton), the common consensus seems to be that matter thoroughly fills space—that is, there is no such thing as a “void.”  In this way, the concept of action-at-distance is not at all necessary.  Furthermore, two of the most profoundly important of the “physics minded” philosophers, Spinoza and Kant, were also in essential agreement on this point.
Ultimately, we find ourselves at a crossroads between the claims made by rationally minded philosophers and empirically minded scientists.  The former is interested in giving qualitative descriptions of physical reality and the latter only wants to give quantitative predictions.

The goal here is to construct a sensible, qualitative picture of the physical universe that can then be reduced to the points-in-space paradigm of the current theoretician.

In order to do this, we will bring to mind one of the most seminal observations of modern atomic theory: the spectral emission lines of hydrogen gas.  That is, when hydrogen gas (or any element, for that matter) is heated, it will emit radiation of relatively higher intensity at various frequency levels.
Max Planck was one of the first physicists to attempt a full-blown theoretical elucidation of the nature of the interaction between matter and radiant energy.  In fact, he initially assumed that a theory of “continuous matter” would need to developed in order to developed a truly universal physical theory.  However, Ludwig Boltzmann’s investigations into the kinematics of gases led Planck into focusing his researches on a synthesis between Newton’s old local-body paradigm and Maxwell’s new diffuse-field paradigm.  Boltzmann’s focus upon statistical mechanics caused him to develop a unique combinatorial scheme, such that the random kinetic energies of the separate atoms of a given body of gas would be subdivided into “energy elements,” which were then to be equally dispersed between the atoms in question.  In order to effect this scenario, Boltzmann needed to utilize theoretical energy elements that came in integer multiples of a base unit element=epsilon (e).  So at any give time, the various kinetic energies of the atoms in a gas were understood to consist of values in the series: e, 2e, 3e, etc.
When it came time to develop his own theory of atomic radiation emission, Planck, for various reasons, was forced to adopt the very same “energy element” concept.  That is, radiation was theoretically understood to be emitted at discrete frequencies, rather than in a continuous fashion.  Planck’s enormously famous constant, h, comes with the units of erg-seconds, the use of which effectively limits the amount of energy that an atom can radiate.  Planck’s constant was to become a mainstay in the physical lore when Einstein put it to use in his development of the “energy particle” (the “photon”) in his theoretical demonstration of the photoelectric effect.
Our entry into the atomic age, then, consists of a physical picture of localizable matter-objects, called atoms, that absorb and emit localizable energy-objects, called photons.  This picture was perfectly consistent with the established Cartesian-Newtonian framework.

Over time, two additional factors came together so as to turn the atom into the composite object that it is currently viewed to be.  Lorentz’s electron theory combined with Rutherford’s small,  massy nucleus in the form of the Bohr planetary atomic model.  In order to explain the reason for the spectral emission lines of hydrogen, Bohr put Planck’s “quantum of action” to use by way of restricting the orbits of electrons to various discrete “energy levels.”  The absorption of a photon could then be explained by way of the transition to a higher energy level and the reverse transition is able to explain photon emission.  This basic model is still used in introductory physical science courses (esp. physics and chemistry).
Another competing theory was developed in the mid-1920’s by a young doctoral candidate named Louis de Broglie.  His theory of “matter waves” had its roots in the Pythagorean tradition that had a mystical attachment to musical harmonics.  The refreshing aspect of de Broglie’s theory was that it sought to explain the way in which matter occupies three-dimensional space rather than blindly adhering to the tried-and-true “party line” of modern academic physics.  In a fundamental way, de Broglie was trying to bring old fashioned philosophical intuition into a culture that was becoming increasingly dominated by algebraic formalism.  Inspired by the new approach, Erwin Schrodinger developed a wave equation that was to become the canonical formulation of modern quantum theory.
Not to be outdone, the physicists of the “old regime,” led by Bohr, sought to “interpret” their way back into the Newtonian picture of material localism.  Werner Heisenberg adopted the matrix mechanical approach and thereby instituted what can only now be described as the “cult of the observables.”  What this attempts to do is to disallow any talk of what things essentially are, in themselves, and to reduce all talk to the empirical momenta of localizable objects.  The death-knell of the de Broglie-Schrodinger matter waves came when Max Born interpreted the square of the Schrodinger equation as representing the probability of finding electrons at certain locations around an atom’s nucleus.  In this way, tangible matter wave fields were transformed into mathematical probability functions.  The philosophical implication of this interpretation was immediate and profound.
The modern physicist now finds himself in the awkward position of being a slave to purely symbolic formulations, and consequently, of being an active denier of the concept of “reality.”  In their professional capacities, physicists will often become openly hostile to all attempts to engage them in what they consider to be meaningless philosophical chatter.  When attempting to elevate themselves in the estimation of the public eye, these very same people will not deny the thing called reality, but will rather ascribe a kind of mystical “weirdness” to the most fundamental level of reality (the quantum world), and will then try to elevate themselves to the level of magician by hinting that the only way to get a handle on all of the weirdness is by way of the very formulations that only they have the capacity to “truly” understand.

I have nothing to say about honest professional physicist who admit that they have nothing whatsoever to do with “exposing fundamental reality,” but rather only with the development of a technical language that is capable of efficiently communicating the results of highly specific experimental situations.  It is only those physicists who are trying to con the public into thinking that they are seriously engaged in the development of fundamental, unifying theories that I have an issue with.
It is an undeniable fact that the Western physics establishment was born out of the original attempts of the ancient Greeks to try to make sense out of the natural world.  These attempts were the collective wellspring out of which the contemporary formalisms arose.  Whereas the original posture of the ancients consisted of attempting to authentically understand nature for the sake of one’s personal enlightenment—the current attitude consists of attempting to logically control nature, for the sake making oneself more useful to the academic institutions that are funded for the specific reason of increasing a nation’s economic vitality.
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