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Early NASA model of the Heliopause and Bow
Shock

Discrete Field Model (DFM)

DFM is theoretical model of space as consisting of many discrete
quantum fields, related to mass, in relative motion. A seemingly
falsifiable model based on Einsteins concepts. When trying to
formulate a Unified Field Theory in his later years Einstein wrote;

"The concept of space as something existing objectively and
independent of things belongs to pre-scientific thought, but not so the
idea of the existence of 'an infinite number of spaces in motion
relatively' to each other."

"This latter idea is indeed 'logically unavoidable', but is far from having played a considerable rôle even in
scientific thought." 'Relativity and the Problem of Space' 1952 (Translated to English 1954)
The conceptual model uses the Architecture of the 1952 paper, and is constructed using Albert Einstein's own
'thought experiment' process. It uses the postulates of the Special Theory of Relativity (SR), but with new
information from space exploration and particle accelerators not available in 1915 when SR was derived. The speed
of light, and all EM wave propagation in a vacuum 'c' is constant with respect to all of the "infinite number of
spaces." The generalised concept of spaces in relative motion seemed to conflict with SR which had removed from
space any quality of motion to achieve equivalence.
The DFM constructs an alternative for testing which allows quantum fields in relative motion but does not impose
any more than their known qualities, including the 2.7o temperature, confirmed by WMAP. It's principal architect,
Peter Jackson, built on the work on ex UK NPL head David Whiffen and others spectroscopy, superposition and
other work and research, with the aim of combining Locality with Reality in a physical process, a route which may
enable the unification of classical physics and the STR with Quantum Field Theory (QFT).
Einstein said in 1940; "For the time being, we have to admit that we do not possess any general theoretical basis for
physics, which can be regarded as its logical foundation. The field theory, so far, has failed in the molecular sphere.
It is agreed on all hands that the only principle which could serve as the basis of quantum theory would be one that
constituted a translation of the field theory into the scheme of quantum statistics. Whether this will actually come
about in a satisfactory manner, nobody can say."

His focus in field theory was mainly on General Relativity (GR). In the 1952 paper he also said; "one should not
desist from pursuing to the end the path of the relativistic field theory." Jackson also follows Einsteins advice on
methodology, quoting his comment "We can't solve problems using the same kind of thinking we used when we
created them." which led to a change from a mathematical to conceptual approach. This included architect training,
and developing a conceptual thought process for research, evaluation and analysis he refers to as 'Triple Helix
Morphology.' It is relevant to this alternative representational formalism that Einstein also said; "Imagination is more
important than knowledge. For knowledge is limited to all we now know and understand, while imagination
embraces the entire world, and all there ever will be to know and understand."
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The LHC Duct can be filled with oscillating
'photoelectrons' surrounding accelerated protons

.

The Model

The published model[1] [2] [3] suggests that all mass will behave, or be
affected, in the same way as electrons and bunches of protons in
particle accelerators, developing a growing quantum cloud of rapidly
oscillating 'spin' particles during acceleration. At 7Tev some 10
particles per proton are produced and at close to 'c' the cloud can attain
effective 'saturation'[4] of the accelerator duct at 10-13 particles/m-3. As
the physics will be the same at all scales at the macro end of the scale it
predicts that a galactic Dark matter halo will consist largely of similar
particles, propagated from the surrounding field by motion through it.

Heliosphere Bow Shock Derived from image
courtesy NASA/JPL -Caltech

These would be generated proportionally to the motion of the galaxy,
as a local region of space or 'discrete field,' through a surrounding or
background field. The Planetary Bow shock, and the Bow and
Termination shocks of the Heliosphere are modelled as the same
phenomena and similar to the bow pressure wave of a ship generating
phosphorescence in sea water. (The Earth's bow shock is about
100-1000 km thick and located about 90,000 km. from the Earth). A
standing wave of oscillating particles leads the planetary bow shock
and magnetosphere.[5] The shock wave is orientated principally in the
direction of orbit with solar massive particles acting asymmetrically.
Many interplanetary shocks also exist.[6] and the vast dark matter halo's
of galaxy clusters would also define the boundaries of discrete areas of space. It is predicted that the Fine-structure
constant effectively increases with acceleration in this way to conserve input energy in accordance with the Law of
Conservation of energy. The model proposes that 'c' is constant within these quantum clouds and considers the far
reaching consequences.

FM
Frequency modulation of Electromagnetic (EM) waves for FM radio is normally carried out by single oscillators. A
real physical process for the Doppler shift of all EM waves, including visible light, is proposed, using the dense
zone of oscillating particles that forms around all mass in motion.[7] In a Particle accelerator the thickness, oscillation
rate and density are closely proportional with velocity through the background field. At close to 'c' the oscillation
rate approaches maximum frequency. Using the principle that the constancy of 'c' includes the region of space
formed by the cloud itself, whatever the relative vector of the discrete fields the waves would be Doppler shifted by
FM when they meet the cloud, shock or halo, to allow them to remain at 'c' within each new field in relative motion.
The basic relationship of frequency to cloud density and velocity is predicted as elegantly symmetrical. The process
would alllow a 3rd privileged frame, and with that the ability of an observer within it to view the wave velocity
changing to produce the the Doppler shift, to maintain 'c' in each local field. Multiple fields would allow such
increasingly common phenomina as the observed apparent extreme Superluminal motion of gas jets in Messier 87
and other galaxies.
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Equivalence
The model considers the situation, related to the Equivalence principle, that two astronauts floating in space in
relative motion are each equally justified in saying they are at rest and the other is in motion. With a background
field/ 3rd Inertial frame they would be in motion with respect to that field so could not be equivalent. The
background 'Aether' had to be removed for SR to explain this. 'c' could only be constant to both by using the
mathematical infinity of Lorentz transformations, time dilation and length contraction. This gave rise to continuing
argument about paradoxes and to the divide with quantum physics. The adjusted solution offered by the DFM is that,
along with all mass, each astronaut has a dense fine structure 'cloak' of oscillators which vary in density and
frequency with his speed through the field. This invisible layer Doppler shifts the light to keep the propagation rate
at 'c' whatever his velocity. Any thing or body (consisting of mass) would therefore observe all EM waves arriving as
travelling at 'c'. The waves will also have reached him at 'c' with respect to the quantum field they travelled through.
An emitter will also emit waves at 'c', but, if in motion through a background field, once in the particle boundary
with that field the wave velocity will immediately change to 'c' with respect to that field. This simple balanced
symmetrical solution appears to match all observation without paradox. It provides a physical mechanism, adjusting
and simplifying SR to allow both SR and GR to work with the quanta. Wave-particle duality is also better explained
as the background field allows longitudinal pressure fluctuation waves and wave superimposition at all scales,
derived from the Louis de Broglie solution and without needing long term particle conservation, and is consistent
with Youngs double slit experiment results.

Oscillating 'Dark Matter' particle Halo's are
proposed to Doppler shift EM waves by FM to

maintain 'c'

Historical Basis

The Fresnel Aether drag hypothesis of an ether 'entrained' by the planet
was supported and refined by Oliver Heaviside, George Stokes and
others, and anticipated the present Discrete Field Model by almost two
centuries. Aether drag was consistent with the Fizeau and Sagnac
Experiments, Michelson-Morley, and the later Dayton Miller
interferometer results, including the low ether drift rates found. It was
argued at the time,well before space exploration, to be contrived, and
to conflict with Stellar Aberration, but the understanding of the latter
was later proved misguided. [8] [9] The physical mechanism of the
DFM supports the ether drag hypothesis. It should be remembered that
although needing to remove an 'immobile' ether for SR Einstein was convinced a real field existed in space, saying in
the 1952 paper; "Space-time does not claim existence on its own, but only as a structural quality of the field. ..there
exists no space 'empty of field." and also; "the state of the [ether] is at every place determined by connections with
the matter and the state of the ether in neighbouring places." It can be seen that his conceptual thoughts, even
without current knowledge, were very close to discrete fields related to matter where the connections or boundaries
were the critical elements.

Later Evidence
Other evidence appears consistent with the model. The additional time that light would take to traverse galaxies 
moving away from the observer compared to light lensed around them would explain the exceptionally anomalous 
Shapiro effect/Einstein lensing light delays[10] of over 3 years. Significantly longer lensing delays are predicted by 
the model. This is considered as jumping on one end of a bus, or perhaps Einsteins favourite train, walking through it 
and jumping off the other end. The walking speed never changes, but subject to the vector of the train the arrival 
time will be well before or after anyone who walked along the track. The Pioneer anomaly, was also experienced by 
the Voyager programme [11] and is simply explained by the dense shock mass and relative field motion. The
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additional accelerations of the Flyby anomaly may be explainable in the same way. NASA reports the Voyagers
found a dramatic increase in frequency of the solar polarity change wave, as predicted by the model, at the
Heliosphere's shock boundary. This was previously considered as simply the termination point of the solar winds.
The Wang et al[12] experiment confirmed the Sagnac effect is applicable longitudinally as well as rotationally. This
confirms light travels at 'c' with respect to the inertial frame of the medium it's moving within not the frame of the
observer if different. This is described as meaning that if a pulse is sent along a fibre optic cable wave guide fitted to
the side of Concord the cable would not have to detach itself to contract in length to avoid Lorentz invarience. The
results of the Keating[13] experiment of atomic clocks on jet planes counter rotating the planet, where the clock rates
did show variation, would be explainable without the issues of SR domain and incorrect application of the Sagnac
effect.

Lunar Laser Ranging

At the end of 2009 unexpected results arose from the Lunar Laser Ranging Experiment. Two papers by NASA's Dan
Gezari included a more rigorous analysis of the GPS system data than has previously been given.[14] [15] The results
were in clear disagreement with unmodified SR but were as predicted by the DFM modification. The papers
thoroughly reconsider and correct the previously erroneous application of the Sagnac Effect as 2nd order. As is
sometimes the case it seems this had reflected expectation. The 'anomaly' matched the position change of the
observatory during the experiment, clearly confirming the Saganc effect as real and 1st order, and not consistent with
the previous most common view of SR. The [WMAP] mission is cited with others as having confirmed background
field characteristics consistent with the model. Other testable predictions are made.[1]

SR Postlates
The Postulates of special relativity are followed, with the constancy of 'c' being maintained down to the Planck scale
and locally in all regions of space "in motion. relatively to each other." Time dilation due to gravity and the curved
space time basis of GR appear not to be affected but dilation due to acceleration and length contraction, not yet
observed, are not essential to the model. This would allow removal of potential paradox. The model identifies a
subtle difference between acceleration due to gravity and that due to change of rate of motion as the essentially
temporary and 'energy building' nature of the latter, not present with gravity. The key Equivalence of inertial and
gravitational mass is apparently not affected. The paradox of the Light clock is explained from two viewpoints. It is
suggested the light pulse will behave in one way in a closed box and another if the mirrors are set well apart. A box
will form a discrete field which will move with the box. In this case the pulse may be observed through a glass side
wall from a third, rest, frame as moving superluminally, but the light reaching the observer with that information
moves at 'c' with respect to him. i.e. it does not carry the same signal. If the two mirrors are separated the space
between them is in the observers background frame; When the mirrors move off in unison the perpendicular light
pulse will be left behind. The mirrors would have to be angled in the direction of travel to keep the pulse between
them. The observer would only ever observe the pulse as moving at 'c'. Careful consideration shows this does not
breach the Postulates of special relativity. It does modify an assumption which is inconsistent with relevant
experimentation.[5] [13] [14] [15]

Other consequences.
The model would allow the Unification of special relativity and QFT by providing a physical mechanism 
conceptually consistent with both. Each would require limited modification of assumptions. It relies on dark matter 
particles being propagated from a dark energy field by the shock pressure of another field moving through it. It 
suggests the mysterious oscillating 'photoelectrons', termed 'parasitic', around accelerated protons are a major 
constituent of Dark matter and are there for good reason, for frequency modulation. This suggests the Higgs Boson 
may not exist, and that dark matter has already been found. It would throw new light on the dark energy field, and
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the route to unifying QFT with GR, presently termed Quantum gravity.
In identifying the mechanism for apparent Superluminal motion it also points the way to the possibility of
superluminal information transfer in the future by use of multiple projected fields within fields.

NASA Hubble. Particle Bow Shock of LL
Orionis and a distant cousin moving through the

Orion nebula. 1995

The unresolved problems between relativity and QFT identified by
Einstein are also recognised by present eminent physicists such as Sir
Roger Penrose and Lee Smolin, but perhaps not all as science needs
solid ruling paradigms. Karl Popper considered it was essential for the
survival of humanity that ruling paradigms are challengeable. Despite
continued controversy over claimed inconsistencies SR and GR have
resisted all challenges, due to the non existence of a consistent
alternative theory. The DFM conceptually addresses a basic
assumption of SR, and appears to be the first falsifiable physical model
which matches observation and may prove to be fully consistent. It's
mathematical basis is the simple non relativistic Doppler equation but
it opens the way to new mathematical models and more rigorous
testing. The model would not overthrow relativity but use 100 years of
advances in scientific knowledge to simplify and explain it, assisting GR. It seems to meet the aim of allowing it's
Unification with quantum physics by combining the concepts of Locality and Reality. Classic and quantum physics.
If proven over time it would seem to open the way to progress for many fields.
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