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Abstract:

It is proposed that a nondiverged, unaccounted, huge Heaviside energy flow component associated with every EM interaction is responsible for the vexing "missing gravity" known as the "dark matter" problem in astrophysics.  The background and source of this dark energy is presented, and some estimate of its relative magnitude is given in a simple case.  The presence of this substantial but ignored dark energy associated with observed and accounted masses and charges of distant astrophysical objects may be sufficient to provide the additional observed gravity without further hypothetical dark matter.

Introduction:

Recently George Musser {
} has very appropriately summarized the present situation in the search for missing unseen or "dark" matter, thought to be necessary to explain the missing gravity in distant energetic astrophysical entities.  Presently all the various theories that would account for this missing dark matter are stumbling.

Perhaps the missing gravity may be accounted for by a vast amount of unaccounted EM energy, already present in every EM field and potential interaction and long ignored.  Poynting {
} missed this dark energy entirely.  Heaviside {
} realized it and accounted for it, and Lorentz {
} arbitrarily discarded it in the theory of electrical circuits because no one could explain its source.  Since then, the dark energy has remained hidden and in scientific limbo for a century, until recently pointed out by the present author {
} as well as its source.

The Discovery of Energy Flow Through Space

After Maxwell was already dead, Heaviside {
} and Poynting {2} independently discovered EM energy flow theory.  Poynting conceived only that small component of the energy flow which enters the conductors.  On the other hand, Heaviside recognized that all space around the circuit's conductors was filled with EM energy flow — e.g., a good illustration is given by Kraus {
}.  A small "boundary layer sheath" component of this energy flowing outside the circuit moves right along the surface of the wires, where it strikes the surface charges and is diverged into the circuit.  This small Poynting energy flow component enters the circuit and provides the energy subsequently dissipated in the circuit's loads and losses.

However, the "sheath layer" Poynting component is only a tiny fraction of the truly enormous energy flow {3} pouring out of the generator or battery terminals and flowing through surrounding space, with most of it missing the circuit entirely.  The conventional manner of accounting conservation of energy thus fails miserably for every EM circuit, if the available nondiverged Heaviside flow component is accounted.  We accent that it is the assumed "accounting method" which fails, not the law of conservation of energy!

Poynting {2} published prestigiously from the outset, while Heaviside {6} published more obscurely at first, though later he also published prestigiously {
}.  So the energy flow theory was named for Poynting, even though he never accounted for the total energy flow per se, but only for a minuscule fraction of it.

The Source of the Dark Energy Is the Active Vacuum

The total EM energy flow around any EM circuit is enormous.  At any finite perpendicular distance radially away from the conductors, the flow has a nonzero value {7} and is almost parallel to the conductors, with the very slight departure from parallel being due to the divergence of the tiny Poynting component into the circuit {3}.  So the rate of total EM energy flow actually pouring out of the terminals of a battery or generator is immensely greater than the shaft energy we input to the generator or the chemical energy available in a battery.  How are we to explain the source of such an enormous "dark energy" flow in even the simplest circuit?

Indeed, this huge energy flow is extracted by the source dipolarity's  broken symmetry in the vacuum flux — a broken symmetry well-known in particle physics {
} for a half-century but not modeled in classical electrodynamics which still does not even incorporate the vacuum's interaction with the circuit, including with the source dipole.

Lorentz Avoided the Dark Energy Problem

To the early founding physicists struggling with a hydrodynamic theory of electrodynamics, quantum mechanics and the active vacuum were not in their repertoire.  The enormity of the nondiverged and non-intercepted Heaviside dark energy flow component in space surrounding a circuit was a profound paradox, and few of the electrodynamicists took it seriously.  That it appeared directly in the energy flow theory was regarded as a fluke of the mathematics.

Lorentz considered this huge nondiverged Heaviside flow component "physically insignificant" (his term) and logically felt free to neglect it because it did not enter the circuit and did not contribute to powering the loads and losses.  However, in today's general relativity any change in spatial energy density represents a curvature of spacetime, hence produces gravitational effects.  So the significant Heaviside energy flow component arbitrarily discarded by Lorentz has substantial gravitational significance.  But at the time Lorentz discarded the massive Heaviside "dark energy" flow, general relativity had not yet been born and curved spacetime was still a distant vision yet to be applied as a major physics.

All EM Circuits and Loads Are Powered by Energy from the Vacuum

So every EM circuit and load is and always has been powered by energy extracted directly from the active vacuum by the source dipole in the generator or battery.  Generators and batteries do not output any of their own internal energy to the external circuit.  Instead, they use their internal energy to force internal positive and negative charges apart and form their source dipole.   Once formed, the source dipole's broken symmetry {9} in its violent energy exchange with the active vacuum extracts, reorders, and outputs enormous EM energy from the vacuum.  It pours this huge energy flow out of the terminals of the generator or battery, filling all space surrounding the circuit.  So the source of the "dark Heaviside energy" component is the broken symmetry of the source dipole with the active vacuum.

Why We Keep Furnishing Shaft Energy to the Generator

Our present EM power system circuits are universally designed with closed unitary current loops containing the external loads and losses as well as the back emf of the source dipole.  All the current in the external loads and losses passes back through the back emf of the source dipole in the generator.  Half the collected Poynting energy in the circuit is dissipated to destroy the source dipole, while the other half is dissipated in the loads and losses in the external circuit.

Consequently, the circuits keep destroying their source dipoles in the generator or battery a little faster than they power their external loads.  Hence to continually restore the source dipole, energy must be continually be furnished to the generator shaft or — in a battery — energy must continually be taken from the available chemical energy in the battery.

A Potential or Dipolarity Negentropically Reorganizes the Surrounding Vacuum

 We also can examine the vacuum furnishing the energy to the dipole "transducer" or "negative resistor" in another manner.  There is a scalar potential existing between the dipole ends, and existing across the terminals of the battery or generator.  This potential is a change to the ambient vacuum potential (to the energy density of the vacuum energy flux).  Once the source dipole is made and the potential appears between its separated charges, the potential spreads out in all directions, at the speed of light from the dipole.  Further, missing from power system electrodynamics is the fact that the spreading potential from the dipole represents an organized, deterministic EM bidirectional wave structuring added to the vacuum potential.  This was rigorously shown by Whittaker {
} in 1903, advancing earlier work by Stoney {
}.  The mere formation of the dipolar potential therefore initiates a vast negentropic, deterministic reorgan-ization of the surrounding vacuum, moving outwards in all directions at the speed of light.

We explain briefly how such a vast, spreading, negentropic reaction occurs.

First, there is a continuing and very energetic exchange between the vacuum and any charge or dipole, including those of any physical EM power system.  The common interpretation is that this exchange is totally disordered.  It is not.  To the contrary, it is highly ordered.

After Lorentz regauging of the Maxwell-Heaviside equations, classical electrodynamics  implicitly assumes an equilibrium condition between vacuum and the EM power system. In that case, no net energy can be received and utilized from the vacuum.  However, the Lorentz-regauging assumption is in error, because of the discovery by particle physicists a half-century ago that every dipole is a broken symmetry {9} in that exchange.  Hence net energy can be received from the vacuum and is received from the vacuum, notably by the relatively large source dipole made in the generator or battery.

However, what particle physicists did not do is apply the Whittaker condition to that potential existing between the separated charges of the dipole.  Consequently they entirely missed the negentropic reordering of the vacuum energy that ensues.  Whittaker shows us that the expanding reorganization of the vacuum, moving out in all directions from the dipole at light speed, identically is a harmonic set of bidirectional EM longitudinal wavepairs organized in the virtual particle flux of the vacuum.  Each wavepair consists of an outgoing 3-spatial LW and its incoming phase conjugate replica wave in the complex plane.  Since time is modeled in the complex plane in Minkowski spacetime, a negentropic reorganization of the entire spacetime continuum is underway, merely from the formation of a small dipole!  The reorganization is not just 3-spatial, but also temporal because of the appearance of the phase conjugate replica wave in every Whittaker wavepair.

Why does the vacuum automatically and so easily begin a giant negentropic reorganization of itself?  To understand it, let us first examine the assumed equilibrium between the vacuum energy flux and the charges and dipoles in the physical system.  Thermodynamically, the physical system is in equilibrium with the "external" active vacuum environment.  Also, thinking backwards so to speak, the external active vacuum is a thermodynamic system in equilibrium with its "environment", the physical system.

Now break the thermodynamic equilibrium on the physical system side, as particle physics verifies is done in the power system by a mere dipole.  Simultaneously that breaks the equilibrium of the far more energetic vacuum with its "environment", the material system.

The vacuum responds to changes at the speed of light, its "velocity of the medium," so to speak.  As a thermodynamic system now far from equilibrium {
} with its physical system environment, the vacuum is permitted to and therefore rapidly does the following: (1) self-order, which is the bidirectional Whittaker ordering now speeding out in all directions from the dipolar broken symmetry, (2) self-oscillate, which it now does remarkably in forming all those Whittaker wave oscillations, (3) power itself and its "load" (its environment, the physical system) which it now does most remarkably, and (4) exhibit negentropy, which is all of the foregoing and the furnishing of enormous observable energy flow from the broken symmetry dipole.

In short, that is the source of not only the Poynting energy flow component intercepted by the physical power system, but also is the source of all that non-intercepted and ignored Heaviside "dark energy" flow component that Lorentz erroneously discarded.

One must keep a sense of humor.  Instead of performing entropic engineering as we do, where we "wrestle" nature vigorously to the mat with brute force, all we have to do is use negentropy.  Just "open a little porthole" of broken symmetry — the source dipole, which we will have to entropically pay for — and nature happily leaps forth and starts reorganizing the entire vacuum energy of the universe!  She is happy to be permitted to do it, and she gladly pays us with copious free energy sent out of the "porthole" dipolarity for us to catch and use as we will.

To perform entropy, we must do positive (entropic) work, which means we pay for all the energy which is dissipated to continually brute-force wrestle some part of nature to the mat as we wish.  Nature protests this brutal treatment by attempting all the while to restore symmetry, furnishing the Newtonian third law reaction to oppose our rudeness.

To perform negentropy, we must "do" negative work — which means we must accept and receive ordered energy for free!  All we have to do is initially pay to make the little porthole.  Nature so loves negentropic reorganization of the entire vacuum energy, that she will handsomely and gloriously reward us with an extreme energy flow for opening the tiniest broken symmetry "porthole" which allows her to do so.  She will gladly continue to pour out energy through that porthole, as long as it exists.  If we fight nature, we must pay brutally for it.  If we "tickle" nature just a bit, nature pays us back enormously, many times over, continuously, and with great gratitude by "changing into bright new clothes" of dazzling form and astounding energy.

The So-Called "Scalar" Potential Is Not a Scalar Entity

The "scalar" potential is not now and never has been a "scalar" entity.  Instead, it is a multiwave, bidirectional longitudinal EM wave flow and EM energy flow entity, as shown by Whittaker.  In its interaction with a unit point static charge, the net reaction cross section of the fixed potential has a scalar magnitude — but that simply represents the energy diverged from the potential and forced to swirl around the static charge.  The energy continuously trapped in the slight diversion of the potential's "rivers of energy" around the intercepting unit point charge is not the potential itself, else a whirlpool in a river might be taken to be the river.

There is no problem at all in making enormous rivers of energy.  Just make a dipolarity — a tiny potential.  Its myriad of rushing rivers of energy will flow indefinitely, powered freely by the negentropically reorganizing universe, so long as you do not destroy the little dipolarity "porthole".

In short, the simple dipole is the ultimate negative resistor, easily made and utilized {
}.

Lorentz Avoided the Dark Energy Problem Rather Than Solving It

Lorentz entered the EM energy flow scene to face the terrible problem so quietly raised by Heaviside.  Lorentz understood the presence of the Poynting component, and also of the Heaviside component, but could find no explanation for the startling, enormous magnitude of the EM energy pouring out of the terminals of the power source (pouring from the source dipole) {
}. 

Unable to solve the dark energy problem by any rational means, Lorentz found a clever way to avoid it.  He reasoned that the nondiverged Heaviside component was "physically insignificant" and could therefore just be discarded.  So Lorentz {4} simply integrated the entire energy flow vector (containing both the Heaviside and Poynting components) around an assumed closed surface enclosing any volume of interest.  A priori this mathematical procedure discards the dark Heaviside energy flow component (which misses the circuit entirely and is wasted) and retains only the intercepted Poynting diverged component.  Decades later, electrodynamicists are still happily avoiding the problem by continuing to use the Lorentz integration procedure {
}.

The RCSs of the Fields and Potentials Are Not the Entities Themselves

The retained Poynting component is determined by the reaction cross section (RCS) of the circuit with the entire energy flow component, including the dark energy Heaviside component.  A single-pass of the energy flow will result in only the small "single-pass" RCS determined by the surface charges of the circuit.  This is the energy that actually enters the single-pass circuit, and later is dissipated from the circuit.  Thus it will match our instrumental measurements in such a circuit, since we measure dissipation.

We have previously {
} pointed out that additional energy can be collected by simply retroreflecting the energy flow back and forth iteratively across the circuit and its reaction cross section.

From an energy flow viewpoint, we have all been taught to calculate the magnitude of the reaction cross sections of the field and potential with a fixed unit point charge, not the magnitude of the field and potential themselves {13}.  Many orders of magnitude more nondiverged EM "dark energy" flow surrounds every divergence of energy from the field or potential by the ubiquitously assumed unit point static charge.  However, following Lorentz's lead, this dark energy component is not accounted or utilized.  Yet simple retroreflection of the already passed dark energy, returning it back across the intercepting charges in the circuit, will collect additional energy.  So will resonating the intercepting charges so that they increase their reaction cross sections in the flow, as shown by Bohren {
}.

At a point in deep space there is usually no convenient unit point charge anyway, so there is no divergence of any energy flow present and no selection of a tiny Poynting component.  Hence none of the EM energy flow is diverged in massless space, and the EM field or potential in space are topological entities, arising as forms of EM energy-induced curvatures of spacetime itself.

The magnitude of the "dark-energy-induced" curvatures of spacetime surrounding every EM interaction with charged mass are much greater than what we normally calculate, since we do not calculate the actual EM energy involved, but only a "reaction cross section" of the EM energy involved with a unit point static charge, multiplied by the magnitude of the interacting charge.

Demonstration and Proof of the Presence of the Dark Energy

Bohren's experiment {16}, which is readily replicated {
}, collects 18 times more energy from the usually nondiverged Heaviside component, just by resonating the charge and thereby sweeping out a greater geometrical reaction cross section than the static charge that is used to calculate the Poynting flow component.  It follows that "the" field and "the" potential input to the intercepting charge have far more energy "in the vicinity of" an interacting point static charge and of a unit dipole than what is accounted for in the conventional EM model where the magnitudes of the fields and potentials are erroneously taken as being the magnitudes of the energy diverted from them by a unit point static charge.  This enormous extra energy, however, does not participate in the interaction and is the "dark energy" component recognized by Heaviside and then erroneously discarded by Lorentz.

As an example, in a very simple battery-powered resistor circuit the arbitrarily unaccounted Heaviside dark energy flow component surrounding the circuit and missing it entirely may be 1013 times as large in magnitude as is the accounted Poynting flow component that enters the circuit {
}.  This is the problem that so vexed Lorentz, and that has only recently been explained by the present author {13}.

Dark Energy Is a Candidate Source for the Missing Gravity

In space occupied by mass with intense ongoing electromagnetic interaction activity, there is far more EM energy present at the interactions and in their vicinity than physics and electrodynamics accounts for, because of the arbitrary and erroneous discard by Lorentz and his modern followers of the vast Heaviside "dark energy" component of every EM interaction.  This of course has immediate gravity implications.

It follows that the energy calculated by the astrophysicists as being available in the interactions of light and mass in distant astronomical entities is grossly understated due to Lorentz's arbitrary omission of most of the actual EM energy flow present. The total spacetime curvature induced by the dark energy in the presence of those interactions is much greater than the astrophysicists calculate and account.  In turn, it follows that the gravity calculated by the astrophysicists for those energetic distant astronomical entities is significantly understated.

We appropriately call the present but arbitrarily unaccounted Heaviside energy a "dark energy" — "dark" meaning unobserved or unaccounted for.  It has remained hidden for more than a century, since Heaviside first discovered it, and a century since a vexed Lorentz discarded it.

Conclusion

Dark energy is a bench-testable, still-unaccounted entity in astrophysics {
} and is definitely generating more gravitation in and around the observed and evidenced energetic masses than is accounted for in present theory.  With the present dark matter theories stumbling, as pointed out by Musser, the fact that this dark energy is certifiably there, as is appreciable excess gravitation from it, should be closely examined.  The long-missing gravity could well be a problem resulting from the arbitrarily discarded and unaccounted "dark energy" rather than from the hypothetical missing "dark matter."
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