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V9 volume - Unified Field Mechanics - the Osmaston papers
Correction 1.
On page 524, col 2, the reference cited as ‘Barr [3]’ has been omitted from the list on page
529, being replaced by [3] Osmaston M.F. (2003) A particle-tied aether....’ - a paper in
which Barr’s paper was indeed cited and its relevance discussed. The proper citation of Barr’s
paper itself is:Barr N. L. (1953 11 March) Brightness of the atmosphere, Accession No AD0009500, 217
p. U.S. Medical Institute Report, Bethesda, MD.

Correction 2.
On page 529 much of Ref [6] is missing. It should read:[6] HMSO. (1938) Admiralty Handbook of Wireless Telegraphy: 2 volumes. (B.R. 229). Verbatim,
Vol. I, “ and Electricity” says, at Sect 13, "The Aether. :- We are led to believe in the existence of the
medium we term the æther for the following reasons..........All experience goes to show that light and
electromagnetic energy generally are transmitted through space as a wave motion, and we are led to the
supposition that all space is occupied by a medium which conveys the energy, and that this medium has
properties different from those possessed by ordinary matter. We call this medium the "æther". The
medium called the æther must necessarily be universally diffused and must interpenetrate all matter. It
cannot be exhausted or removed from any place, because no material is impervious to it." The book
also provides a whole-page Table VI, WAVES IN FREE ÆTHER.

Clarification. For inclusion between pages 534 & 535:On page 534, in ‘Review of Mathematical Appendices Primary to Continuum Theory’,
Equation (B14), too long to fit into the narrow 2-column format of the book, has been split
editorially between pages 534 and 535, with an unclear result. The following image is how the
derivations of Equations (B13) and (B14) were intended to appear in this Vigier 9 proceedings
volume.

Miles F. Osmaston
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Development of Airborne Astronavigation for UK V-bombers
and the Origin of Continuum Theory (CT):
Some Personal Notes and Indications for its Future

MILES F. OSMASTON
The White Cottage, Sendmarsh, Ripley, Woking, Surrey GU23 6JT, UK
miles@osmaston.demon.co.uk; http://osmaston.org.uk
I trace the historical and scientific origin of Continuum Theory, from its observationally enforced beginning in 1959, in
never-to-be-repeated military circumstances, and follow this by a discussion of some of its more recent developments.
The presence of this and of several other CT-related contributions to this symposium volume on Unified Field
Mechanics can be justified by a view that CT, as currently developing, could, in a very real sense, be given an
alternative name ‘Unified Aether Mechanics’. The substitution of ‘field’ by ‘aether’ reflects Newton’s 1692 thesis that
‘fields’ cannot exist per se, a view that persisted for over 200 years; they must have an agent or medium within which
they exist and are communicated between objects. Hence the term ‘aether mechanics’ would be appropriate. A
principal aim in ‘unification’, moreover, has always been the unification of gravitation into the family of forces.
Einstein’s response was the meanderings of space-time. CT achieves its unification into the electromagnetic family by
its implementation of the Maxwell’s equations aether, with insightful results, apparently regardless of scale. Particletied in nature, the existence of such an aether is was effectively demonstrated experimentally by the Michelson-Morley
finding of 1887.
Keywords: Continuum theory; Maxwell’s equations; Astronavigation; Sky brightness; Scattering; Gravitation; Unified theory; Aether;
Mass equivalence; QED

1.

Preamble

Some aspects of this matter have already been outlined
in my Proc PIRT VII, (2000) 10 page paper - A
particle-tied aether: indications of a deeper foundation
for physics and relativity. Now available (filename
ptaeth2.pdf) under ‘PIRT VIII’ at:http://www.space-lab.ru/PIRT_VII-XII.php?lang=eng
and some, with a degree of repetition, in my ‘PIRT X,
2006’ (published 2011) 41-page paper - A continuum
theory (CT) of physical nature: towards a new ‘ground
floor’ for physics and astronomy, including gravitation
and cosmogony, with major tangible support. This can
now be found under ‘PIRT X’at the same site (note
here that on p.3 line 5 ‘1979’ should read ‘1959’); see
also my home page http://osmaston.org.uk
[‘PIRT’ = Physical Interpretations of Relativity Theory
- A biennial series of conferences held, 1988-2010, on
the premises of Imperial College, London, under the
auspices of the Brit Soc Philos Sci, but then shifted to

Moscow due to the crippling illness of the principal
convener, Dr MJ Duffy.]
Later development of CT, only touched upon here, has
been given in:Osmaston MF (2010) Continuum Theory: Physical
Nature Viewed from a Deeper Level; a Rewarding
Replacement for SR/GR. In 17th Ann. Conf. of the NPA
at California State University, Long Beach, June 2010.
Proc. Natural Philosophy Alliance (ed. CK Whitney)
Vol. 7 (2), pp. 720-748. ISSN 1555 4775.
Osmaston M. F. (2013a) Implementing Maxwell's
aether illuminates the physics of gravitation: the
gravity-electric (G-E) field, evident at every scale, from
the ionosphere to spiral galaxies and a neutron star
extreme. In The Physics of Reality: Space, Time,
Matter, Cosmos: Proc. 8th Symp. Honoring
Mathematical Physicist Jean-Pierre Vigier (ed. RL
Amoroso, LH Kauffman, & PR Rowlands), pp. 388410. Singapore, World Scientific Publishers, ISBN:
978-981-4504-77-5.
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Osmaston M. F. (2013b) Continuum Theory (CT): its
particle-tied aether yields a continuous auto-creation,
non-expanding cosmology and new light on galaxy
evolution and clusters. Ibid pp 411-433.
The RAS library in Burlington House has a copy of
the latter volume, 2013; and pdfs of all three of the
above are now to be found for download at:http://osmaston.org.uk/continuum.htm
2.

Introduction

CT is NOT the outcome of some abstract physical
dreaming in an upstairs attic, NOR was it born of a
discontent with existing physical theory, but was the
product of my 1957-1961 employment on an intensive
and secret research programme to develop equipment
to enable high-flying UK bombers to carry and launch,
in daylight, a long-range American weapon after
prolonged airborne stand-off. Failure of Rayleigh
scattering, the only mechanism then on offer, to explain
the published sky brightness observations and related
brightness gradients - a central aspect of the star-search
problem in this project - led me to try an alternative
physical view as to the presence of an aether, affirmed
by statements made in a 1938 UK official publication
for the British Royal Navy. This was a spectacular
success, the only (but essential) addition by me being a
supposition that the aether is in small-scale random
motion along the light path, associated mainly with the
particle motion in the Earth’s atmosphere. In that a
‘particle-tied aether’ instantly had the potential to
explain the Michelson-Morley experiment, here was a
discovery immediately recognized in my research
establishment as being worth pursuing and funding for
some months, aside from the project, both for its value
to the project and in the field of fundamental physics.
This account then recalls the events and the principle
reasoning that have underlain the development of CT to
its recent stage.
3.

Early Experience

Having been an enthusiastic radio circuit designer and
constructor, under the original tutelage of a radio ham
friend, ever since the age of 12 (1937), I was firmly
under the impression that transverse electromagnetic
waves (TEM waves hereinafter) are, as the Admiralty
Handbook of Wireless Telegraphy, Vols I & II
(HMSO, 1938), plainly put it, propagated through and
by ‘the aether'. See later.
At that time I had developed a concern for the origin
and abatement of random electronic noise developed in
thermionic valves and resistors used in radio receivers,
so I gave two departmental seminars on this during my
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Engineering Science degree course at Oxford (1943-6)
and a subsequent year at Durham University, partly
underpinned by E.B.Moullin’s book (Spontaneous
fluctuations of voltage, 1938), Moullin being the Prof at
Oxford at that time. Thus I was already familiar with
random physical processes, of which scattering is an
example.
My first job (1947-52)(Vacuum Physics Division of
Mullard Electronic Research Laboratories (MERL)),
took me into special photoelectric devices. This
familiarity with the photo-electric effect - I did lots of
experiments at home - armed me for my later rejection
of photons/quanta as characteristic of TEM wave
propagation. My ‘ham’ experience, generating
continuous waves electronically, with negligible
harmonic content, for transmission from an aerial,
makes me reject the idea that some genie sits on my
aerial to chop them all up into quanta for transmission.
If, in those circumstances, TEM waves can travel as
continuous waves, why not always? Planck first did the
black-body job without such things; it was Einstein
who plundered the photon alternative for his
interpretation of the photo-electric effect. In CT,
ubiquitous random electromagnetic excitation by the
randomly moving aether, avoids the need for locallyconcentrated energy input (photon) to release a
photoelectron. Both the continuity of TEM wave
propagation and this random excitation have wide
implications. These draw us into the stochastic aspects
of QED, of which J.-P. Vigier was a vigorous
exponent. It has emerged that a very important
consequence of this random electromagnetic excitation
may also underlie the mechanism known as ‘quantum
tunneling’ which makes possible the fusion of nuclei
inside stars, by momentarily cancelling the coulomb
barrier between them.
4.

The Real Beginning

To make more use of my engineering I left MERL in
1952 and switched to aircraft companies involved in
development of airborne weaponry. In 1956, the UK
aircraft company A.V.Roe (“Avro”), based at
Woodford, south of Manchester, was awarded the
contract for developing an airborne astronavigation
equipment to be capable of installation in British Vbombers (Valiant, Victor, Vulcan) - notably the Avro
Vulcan, last of the line. This was to enable the aircaft to
carry and launch the US air-launched ICBM
(intercontinental ballistic missile) named Skybolt, then
under development, but to be purchased for British use.
I was recruited by Avro for the small research facility
they were setting up for this secret purpose in Chertsey,
Surrey, starting there in mid-1957.
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The Skybolt guidance system was to be by inertial
navigation, ‘astro-crutched’ by signals from within the
carrying aircraft up to the moment of the missile’s
release. Those signals were to be derived from the
astronavigation system we were to design. The
aircraft/weapon system was to be able to operate in
‘daylight’ at launch heights of 18,000-35,000 ft
altitude, so sky brightness and brightness gradient were
going to be important factors, in that the 2 stars needed
had to be searched for and located faster than the drift
rate of the aircraft’s inertial platform enlarged their
patches of uncertainty on the sky, during the interval
between precise-data input, just before takeoff from the
ground, and attaining operating altitude. Thereafter,
positional accuracy was to be maintained for a
potentially long period of stand-off, pending any
instruction to fire the missile. Spatially, the third
dimension was the flight altitude, independently
known.
The two principal design responsibilities of the
Chertsey establishment were (a) a telescope small
enough to be alt-azimuth mounted on a small existing
gyro-stabilized inertial platform, with star-search,
detection and any other related facilities, (b) a
navigation computer and related mathematics for
instructing the telescope where to look and search for
the pair of navigation stars selected as suitable at that
moment from a prescribed list. My job was to lead the
team for (a), with Helen Studdert (ex-TCD) leading the
team for (b).
At the time, I had, for the preceding 5 years, been at
Vickers-Armstrongs, Weybridge, not far from
Chertsey, in project control and testing rôles on two
successive airborne weapons, this having been secret
work also. Moving between a succession of secret jobs
has the great disadvantage that one does not acquire
any useful CV. Scientifically, one cannot publish
anything either. But I told them of my even earlier
interest in TEM waves, in photoelectricity and in
random processes. This latter background was to prove
crucial.
To establish the effect upon the star search system
of sky brightness gradient, both towards the Sun and
towards the horizon, use was to be made of previous
very thorough observations of these from high-flying
aircraft, made by the Americans [1] in the late 1940s,
possibly with this military purpose in mind. That
purpose has never been repeated, and it is never likely
to be, since the development of low-altitude cruise
missiles using ground-tracking radar, and then of
satellite-based navigation.
Intent upon overcoming this brightness gradient
problem, I made intense study of the data. These, as
first recorded in my PIRT 2000 paper [2], showed

major departures from Rayleigh scattering, even when
corrected for ground reflection, dust and haze, in
displaying the presence of a patch of enhanced
brightness around the antisolar point, becoming visible
as the solar altitude decreased below 40o, and of greater
brightness at an arrival angle of 90o from the Sun. The
relative clarity of these departures increased with flight
altitude, ruling out specular reflection from dust. (S.
Chandrasekhar was almost certainly aware of this
problem but, in his book Radiative transfer, OUP,
1950, restricted his attention to observations at heights
no greater than Davos, Switzerland (6000 ft)).
Our attention was drawn to these unexplained
departures, however, and to the antisolar-point
brightening in particular, by our in-house analysis of
the data compiled and plotted by Barr [3]. As we
recognized later, the astronomer knows it as the
gegenschein, visible only at night, and it was seen by
the Pioneer 10/11 spacecraft when far from Earth,
when the solar color of the light was also noted [4,5],
so it was (mistakenly, as we shall see) interpreted as an
extension of the zodiacal light. This interpretation of
the gegenschein was not new, partly, it seems, because
when seen from Earth the patch had sometimes been
recorded as having been oval rather than circular.
Significantly, in retrospect, the antisolar-point
brightness with which we were concerned means it
must have been much greater in daylight than that of
the gegenschein. Evidently, the sunlighting of the
Earth’s atmosphere was a factor.
Determined to seek an accurate theory of these
departures, with the intention that this could benefit the
star-choice and search detection process, I decided,
with the help of a mathematician colleague, Dr Roy L.
Nelson, from the computing group (b), to see if a
different mode of scattering, namely by deflection on
passing through a particle-associated randomly-moving
propagating medium (aether), would do the job. This
arose from my understanding, from the Admiralty
Handbook of Wireless Telegraphy (1938), which I had
bought in 1945, in pursuance of my interest in radio
communication, begun in my early teens, that, in effect,
‘electromagnetic waves are transmitted through and by
the aether’[6]1. To our delight it did, and did it
remarkably well.
1
We are led to believe in the existence of the medium we
term the æther for the following reasons...All experience goes
to show that light and electromagnetic energy generally are
transmitted through space as a wave motion, and we are led to
the supposition that all space is occupied by a medium which
conveys the energy, and that this medium has properties
different from those possessed by ordinary matter. We call
this medium the "æther". The medium called the æther must
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Fortunately for the scientific record, and without
contravening the law (see later) I preserved and
published that (Appendix) calculation in the 1998
proceedings of the PIRT V conference, and it has been
accepted for republication as a contribution to this
Vigier 9 conference volume.
Basically, in deflection scattering, as I have
described in more detail in 20002 and in my previous
work referred to therein, the brightness reaching the
observer from a direction away from the Sun is the
quotient of two functions:- an attenuation/probability
function that falls with increasingand the area of the
-wide annulus from which that light reaches you.
The latter area decreases to zero at the antisolar point,
upon which all the probabilities along different radial
directions from the source are focused, so the
brightness is bound to overtake the attenuation
function. This explanation also accounts in principle for
the above-mentioned ovalness of the antisolar patch
when seen at low angular altitude, because the
attenuation function is bound to depend upon the zenith
angle of the line through the atmosphere.
This was the moment at which I began my thinking
about what I then called ‘A medium theory of physical
nature’ but which has subsequently matured into
Continuum Theory. Peter R. Wyke, head of the
Chertsey establishment and a first class physicist from
Imperial College2, and his colleague, Dr Kenneth V.
Diprose, a frequent visitor and a Director from the
Avro headquarters at Woodford, were so impressed by
this practically important (to our project) and
observationally secured conflict with Relativity’s
rejection of an aether that they got me board-level
funding and librarian support to pursue this discovery
and its ramifications full time for the next 9 months,
until the project demanded my return to it.
My first concern was to consider what other effects
would arise from transmission through such a ‘particletied aether’. It was at once obvious both that redshift
would be one of those and that particles and aether
were no longer to be regarded as dynamically
independent, so the 1887 Michelson-Morley result
could be satisfied without throwing out the aether. My
next concern was to have been the dual implementation
of an aether and of particles whose motions would be
intimately communicated to it, but I was not able to
necessarily be universally diffused and must interpenetrate all
matter. It cannot be exhausted or removed from any place.
because no material is impervious to it." The book also
provides a whole-page Table VI, Waves in Free Æther.
2
The value set upon Peter Wyke’s judgment was evident
subsequently in his promotion/election to Technical Director
of Hawker Siddeley, UK’s big aircraft-manufacturing
conglomerate into which Avro was merged.
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pursue this until many years later, see below in this
document. Thus it was that CT began.
In the event, however, our/my part of the Skybolt
project, would not have used this discovery as an aid to
star detection in the sunlit sky. That was because I
devised and we tested a far more efficient way of
dealing with brightness gradients. Sadly, however,
none of the technology we had developed came to
fruition because the Skybolt project was cancelled after
a succession of American test-failures, reportedly for a
variety of reasons.
At this point, security (or its misapplication, see
below) had further serious effects both upon my career
and on my further development of Continuum Theory.
At the moment of closure in 1962 we were all, and
thought we were to remain, under the constraints of the
UK Official Secrets Act. This meant that I was again
seriously hampered in seeking a new job, because I was
unable to tell my interviewers what I had been doing.
For the same reason, I long believed that for the next 30
years I was unable further to develop and discuss CT in
public - a major handicap. But eventually, however,
>20 years after leaving the Avro job, that constraint
was lifted. When I sought out Peter Wyke, as former
head of the Chertsey set-up, in his retirement, he told
me that, on the day the Chertsey establishment had
been closed, and we were leaving, he had received a
notice declassifying the entire project, but that he had
been unable to tell us because that notice had been
written on ‘Top Secret’ paper! Such is the
thoughtlessness of our UK Civil Service, and the price
which I paid in my career.
My Chertsey work on airborne astronavigation had
two further effects upon my subsequent career and the
course of my development of CT. The drawing-up of a
whole-sky catalogue of stars to be used by the system
required not only that they be suitably distributed in
position, so that two would always be available,
notwithstanding interference by the Sun and the
brightness around it, but also that they be chosen as
being bright enough, as seen by the spectral sensitivity
range of the chosen photo-detector. This pitched my
interest right into the field of stellar evolution and why
they are of different colors. So stellar evolution figures
importantly in my accounts of CT.
Secondly, on account of their brightness and their
silicon-diode-suitable3 color, we had planned to include
some of the planets for navigation use, despite their
gyratory motions on the sky, which could be handled
3

Our experimentation had shown that selected examples of
the conveniently small-sized silicon diodes used for reading
punched cards had very low noise characteristics at the low
frequency of the optically modulated star signal to be
generated by our star-detecting arrangement.
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by our computer. This stimulated my interest in the
planets, as to how they were made and evolve. But this
was before the space age, so my only option was to see
what the Earth could tell us, but in an era also well
before that of ‘plate tectonics’ (in 1969-71).
Nevertheless, when my post-Chertsey job on yet
another airborne weapon also met its demise by
cancellation in 1965, I decided that enough was enough
in that field, after doing it for 13 years with no
accumulated CV to show for it. So I took a year off to
write up my perception of how the Earth works, and
my analysis of how the continents have moved for the
past 600Ma. Such a synthesis had never been attempted
before, with the limited variety of data then available.
The Professor of Imperial College Geology Department
was so excited with this that I got into the department
in 1966 and I have pursued Earth and Planetary Science
assiduously ever since, in parallel with development of
my thinking on CT. During the past 20 years, as noted
later, this unusual combination of interests has emerged
as remarkably remunerative scientifically, providing
more opportunities for testing CT.
5.

Gravitation

So where does gravitation enter the picture? It really
does feel as if my specific implementation of
Maxwell's aether as a charge continuum has enabled
me to open Pandora's Box, all tied closely in with
observation. I needed that implementation for the
following reason. As outlined above, it all began in
1959 with needing to explain scattering in the sunlit
high atmosphere. I still needed to explain how the
motions of the aether could be closely related (‘tied’) to
the random particle motions in the atmosphere. If I
could do that I would have an explanation of the
Michelson-Morley result without abandoning the
aether. Subsequent more-precise repetitions of that
experiment have shown, however, that the precision of
the MM was insufficient to expose that the ‘tie’ is
imperfect and is manifest in the need for Sagnac
correction to global time signals. Mechanically that
compromise is a much more reasonable expectation.
I already foresaw also that transverse random
motions of the aether would then produce a
transmission redshift - maybe the cosmic redshift? A
close friend of mine, Dr. Denis Whitehead, a top
consultant on jet turbine blade design, and former
Reader in Cambridge Engineering Dept. stressed to me
in 1962 that, for sound waves in a gas, transverse
motions of the medium DO NOT produce changes of
direction and scattering, so I would need to think of
another mechanism for what I had called 'deflection
scattering'. It was more than 20 years before it suddenly

flashed into my mind that, if the aether were a charge
continuum, then, combined with Ampère's Law, it
would do that and - oh joy! - might also satisfy
Maxwell for supporting and propagating transverse
electromagnetic (TEM) waves.
In my recent work I have also argued that this
coupling in shear also plays an essential part in the
primeval and continuous creation of vortical-structured
particles ‘made out of aether’, from the mutual
interaction of its otherwise-linear random motions.
Spiral galaxies abundantly display the presence of
vorticity throughout the Universe. It was that view as to
the aether-vortex-ring character of particles, not as
dichotomously different from aether, which I
discovered had been originated, separately, by James
Clerk Maxwell and by William Thomson (Kelvin) in
the 1860s, which set me on that road.
By pursuing this course I managed to avoid the
absurdity, embedded in the GR equations, that particles
are infinitesimal entities, of zero size, yet they exhibit
finite physical properties such as mass and magnetic
moment. (Einstein had evaded this problem by
regarding the mass property of a particle as ‘intrinsic’
to that individual zero-volume point in space.) This
course, via my charge-continuum implementation of
the aether, has led me to the Gravity-Electric field of
CT.
Maxwell and Thomson had the explicit idea that the
vortices would suck themselves together, thereby
providing the phenomena of mass and gravitation,
probably the first such effort since Newton had set it
aside, albeit with a much larger scale in mind.
Nevertheless Newton in 1692 [7] stressed that he
thought it absurd for anyone to deny, as a forcetransmitting agent, the presence of an aether of some
kind. So I must stress here that in CT I have firmly
retained the name ‘aether’ for this agent, because that is
the name historically given by Maxwell and Thomson
to the agent which I have sought to implement in CT; it
is not my aether, it is theirs, as I perceive was defined
by their work.
The Maxwell/Thomson proposal that gravitation
would be the result of their aether-sucking vortices
sucking themselves together had a snag which they did
not mention or discuss. Why should the vortices always
be the right way round to do that, so as not to repel one
another? We don’t have negative gravitation, much as
it has been sought by so many as a practically useful
item of physics. I have resolved that in CT as the result
of the inverse-square law, or steeper, force gradient
around any gravitational assemblage - the attraction
outcome is always the statistically dominant one
because infinitesimal approach has in that case more
force-effect than the same amount of separation.
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My CT implementation of the Maxwell’s equations
aether as a (quasi-superfluid) continuum of charge
recognizes the continuous math function nature of
those equations, but constitutes a fundamental
departure from the supposedly particulate character that
has otherwise underlain discussions of the aether. This
leads to a simple understanding of the inverse square
law, a matter which, having established the law as
rigorously true, puzzled Newton greatly. But others
have argued that the presence of this law in any system
means that it’s due to radial flux of some kind from a
central source. If gravitational action sucks aether
(charge) out of the assemblage’s interior, the intensity
of that flow across any surrounding spherical surface
will decrease as the inverse square of radius. The
observed perfect uniformity of that flow across a given
radius is ensured in CT by the mutual self-repulsion of
that charge. The popular explanation based upon the
flow of ‘gravitons’ is similar but it suffers from the
need for an additional hypothesis as to why that flow
should be spherically so uniform.
Thus it emerges that CT achieves the long-sought
ideal of bringing gravitation4 into the electromagnetic
family of forces. This carries the expectation that,
instead of being an independent parameter, as
Relativity sees it, its velocity of communication is c (or
maybe is a small multiple thereof 5). It was this belief
which led Paul Gerber, 1898 and 1902-republished
1917 [8] to derive the well-known perihelion advance
formula and show that it gives the right answer for
Mercury, if communication is indeed at velocity c. I
have shown elsewhere that it was Einstein’s 1915
plagiarism of the Gerber formula for General Relativity
(to the published 1916 disgust of the editor of Ann. d.
Physik), knowing that it worked, that led him to import
into GR a physical perspective that is inconsistent with
other aspects of the GR equations. One may suspect
that it was Einstein’s appreciation of this inconsistency
that made him so vigorously resistant to admitting that
the relation came from the Gerber stable - a much more
serious issue for him and for GR than the mere
plagiarism of which he was accused. This bit of history
exposes (a) that a dynamical behavior which conforms
to the perihelion advance formula is not the unique
attribute of GR physics (as hitherto claimed) but
pertains to CT also, and (b) probably that GR is no
longer to be regarded as an internally consistent body
of theory. Three other important aspects of CT may be
mentioned.
4

And with it, very probably, the Strong Nuclear Force, but in
aether-mechanically different ways.
5
Notionally because ‘communication’ has a longitudinal pwave nature, and Vp in solids can be twice Vs, TEM waves
being shear waves.
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‘Making particles out of aether’, as constructs of its
vortical motion, generating thereby the Gravity-Electric
field as a close associate of gravitation, represents the
achievement of a hitherto unfulfilled desire, first
expressed by Michael Faraday [9] in March 1849, to
find a link between gravitation and the electromagnetic
group of forces. Coincidentally, Faraday named his
envisaged link ‘gravelectricity’. As noted above it also
likely constrains the velocity of gravitational
communication to c (or a bit more) and, on Mach’s
Principle, that of inertial communication also. This
combination makes the aether responsible for both and
promises (see my 2013a, p. 396) automatically to
explain physically the observed (Ëotvos, LLR) rigorous
equality of gravitational and inertial masses without
having to postulate it as a fundamental for GR.
Secondly, Maxwell’s equations specify that, far
from being, as Einstein postulated in SR, an ‘absolute
constant of Nature’, the velocity c of TEM wave
propagation goes down as the charge density of the
aether is reduced. This means that the charge density
gradient that is the G-E field of a massive body, causes
c to be lower nearer the body, generating lensing. This
‘distortion of the TEM wave propagation space’ is a
rather precise analogue of the ‘distortion of space-time’
to which Einstein adhered, and it avoids the need for
electromagnetic waves, devoid of aether vortical
structure, to possess the mass attribute.
Thirdly, the ubiquitous random motion of the aether,
envisaged in CT, constitutes an ubiquitous random
electromagnetic excitation of everything in the
Universe, potentially responsible for the ZPF (zeropoint field) and for the stochastic aspects of QED, thus
bringing even this currently rather separate branch of
physics into a place under the unification umbrella
wrought by CT. In Section 3, I suggested that the most
important of the QED functions attributable to that
excitation may be that known as ‘quantum tunneling’,
which enables nuclear fusion to occur inside stars. The
high temperature ensures the high velocity of aether
random motion, and the intensity of excitation. A
breakthrough on this topic could be valuable.
Nucleosynthesis is the most essential process in the
evolution of the Universe.
As mentioned earlier, I have found that the insights
on the physics of the gravitational process introduced
by CT bear strongly upon how the planets were made
(see my Goldschmidt 2010 abstract, [10] its
corresponding poster on http://osmaston.org.uk and my
recent EGU and EPSC abstracts [11]).
Uniquely, unachieved by any previous or current
attempt at solar planetary system construction that I can
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discover6, the G-E field succeeds, quantitatively for
each planet, in equipping, by action of the G-E field on
plasma within the protoplanetary disc, their source
materials with their huge (>105 –fold) orbital specific
a.m. relative to the a.m. of solar rotation. This dictates
that construction was done while the nebular plasma
was present as agent. It is a remarkable coincidence
that it has emerged from Fe isotopic isotopic evidence
[12,13] that Earth’s iron core cannot have been made
by melt percolation of iron through the mantle but by a
substitute process (Ringwood 1966-1979) which
demands nebula presence too – its chemical reaction
with erupted FeO in lavas, thereby also making vast
amounts of water. This, if applicable to core
construction in all the terrestrial planets, offers an
otherwise still-lacking origin for Solar System water.
In the case of the Earth, this water proves to have
been a dominant factor in the Earth’s evolution from
the very beginning; responsible both for its transition to
our oxygen-bearing atmosphere and for the sharply
disparate rheological behavior of different parts of the
upper mantle, even evident today.
These findings provide unique and scientifically
astonishing linkages between fundamental physics and
the needs and (e.g. earthquake) hazards of our everyday
existence which seems to bode well for the ultimate
acceptability of CT, despite its impact on current
physical thinking.

6

#Osmaston M. (2013) Earthquake precursors in the
ionosphere: electrical linkage provided by the fundamental
physics of gravitation. Geophys. Res. Abstr. 15, EGU20132392, 2013.
#Osmaston M. F. (2013) Where does the huge orbital a.m. of
solar and exoplanets come from? Evidence in both arenas that
they get it during nebula-borne construction, the property of
new insight on the physics of gravitation. EPSC Abstracts 8
(European Planetary Science Congress, UCL, London),
EPSC2013-59-2.
#Osmaston M. (2014) Mantle properties and the MOR
process: a new and versatile model for mid-ocean ridges.
Geophys. Res. Abstr. 16, EGU2014-1750.
#Osmaston M. (2014) Does asteroid 4 Vesta, with watery 1
Ceres and the Galilean moons, record the Ringwood-mode
iron core construction now predicated for Earth and even
apply to the other terrestrial planets? EPSC Abstracts 9,
EPSC2014-576-1.
[NOTE. Abstracts and full presentations of those marked #
are available on the respective conference websites.]
#including those of Jeans 1919, Jeffreys 1952, Spencer-Jones
1956, Lyttleton 1941, Gold 1984 and the ‘Nice’ model and its
variants.

6.

Concluding Remarks

My original conception in 1959, confirmed
mathematically with the help of Roy L. Nelson, of a
physical explanation for the observed sky brightness
distribution at high altitude, was recognized by two
individuals of excellent scientific standing as a
fundamental discovery, worthy of financial support to
pursue it for nine months, notwithstanding that this
extracted me from the secret airborne weapons research
for which I had been appointed.
This enabled me to lay the foundation of what I
have subsequently developed and given the name
Continuum Theory (CT), after a delay of some 25 years
due to constraints of the UK Official Secrets Acts.
Based at a fundamental physical level that is deeper, I
believe, than any previous successful attempt, I have
found that CT appears to have a precise physical
pertinence at every scale that I have considered, the
smallest being concerned with electron pairing in hightemperature super-conductivity (see p.744 of Osmaston
(2010), listed on the first page of the present document)
and the largest being at the scale of the Universe.
This deeper physical foundation of CT means that
review of it cannot be done by comparisons at that
level. So judgement is invited instead upon the quality
of its reasoning and the availability of observational
support for it within the resulting basic frame for CT.
That frame, moreover, as outlined here, owes its
origin to a 1959 combination of circumstances and
observations which is most unlikely ever to recur, or be
repeated for comparison. So, in my consequent
development and exploration of CT I have been
motivated to prevent our understanding of physics
being deprived permanently of any scientific insights
arising from that serendipitous situation. For that
reason I hope some readers will be sufficiently
fascinated to take up its further development. There is
no shortage of interesting avenues to pursue, whatever
the field.
As I wrote7 already in 2006, ‘In brief, the
recognition of Maxwell’s aether in the form of a highcharge-density continuum that is in particle-related
random motion has wide observational support at all
scales. The velocity c of TEM-wave propagation by it
is not immutable but depends on its physical
parameters. These two results render Relativity Theory
inappropriate. Development of the centuries-old
speculation that material particles are ‘made out of
aether’ offers insight into the internal dynamics of
mass-bearing particles and thence to a major breakthrough in studying the gravitational process, which has

7

See the abstract of my PIRT X paper cited in Section 1.
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very tangible support in the dynamics that formed our
planetary system’
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The formula for periastron advance/perihelion advance of Mercury is not original nor unique to GR. It was first
derived, and shown to work for the Mercury example, by Paul Gerber in 1898 and his follow-up paper of 1902
(republished 1917), on the basis of gravitational communication being at velocity c. This physical view differs
importantly from that espoused in General Relativity, so its incorporation, unacknowledged, by Einstein into his GR
equations of 1915 constitutes an omission for GR, questioning its vaunted status as a physically consistent body of
theory. However Einstein himself said GR was ‘just a convenient stopping place.’ Continuum Theory (CT) on the other
hand, finds that gravitation is one of the electromagnetic family of forces, with the expectation that its communication
is at velocity c or a simple multiple thereof.
Keywords: Paul Gerber; Gravitation; Perihelion advance; General Relativity; Continuum theory; Pioneer anomaly

1.

The Mechanism of Perihelion Advance

The well-accepted and reputedly GR (Einstein, 1915)
relation for the advance rate:

6 GM sun
d

dt Pac 2 1  e 2 
(period P, major axis a, eccentricity e) was first
obtained on the above assumption (see title) by Paul
Gerber (Z. Math. Phys. 1898) and in his 1902 version,
which was republished in Ann. d. Phys. 1917 by its
editor, infuriated (Gehrke 1916) by Einstein’s lack of
acknowledgement. In 1916 Einstein had published a
long obituary on Ernst Mach (who had discussed
Gerber's work in his famous book – Mach 1902), so he
surely knew of Gerber’s work. Thus provoked, Einstein
merely responded (‘Meine Antwort’, 1920) that
Gerber’s derivation was defective and had no priority
value. The fact remains that Gerber got there first and
showed it to be observationally correct if c was the
velocity of light, as then approximately known.
Gerber's achievement was to make the gravitational
potential time- and route-dependent, improving on that
of Wilhelm Weber which depended on position only.

(Not surprisingly, in the event, Einstein’s gravitational
field equations do likewise!) My diagram (Fig 1)
shows my understanding of the physical effect of
Gerber’s communication-time delay intention, that I
inferred in 1996 from part-translation of his 1898
paper. See a more-recent translation now at
http://www.alternativephysics.org/gerber/Perihelion.ht
m Alternatively, corrected English translations of both
Gerber’s papers can be downloaded from
http://osmaston.org.uk/continuum.htm.

My calculations show that this ‘Gerber’s principle’
formula probably yields quantitative explanation of as
much as 46% of the ‘Pioneer Anomaly’ (Anderson et
al 1998; Turyshev & Toth 2010) so it’s of the right

Gravity as an Interaction Communicated at Finite Velocity (c) — as in CT

order here too. Plagiarism maybe, but Einstein’s
reluctance to admit its origin clearly sought especially
to conceal that its presence in GR is harmful to GR’s
integrity. Even wrapped in a GR field theory envelope,
its different physical basis must ruin GR as a physically
consistent body of theory.
In CT, however, after James Clerk Maxwell and
William Thomson (Kelvin) in the 1860s, gravitation is
a mutual response (Osmaston 2013a). Mass-bearing
particles are vortices of aether whose individual axes
reorient themselves in response to the locally
prevailing gravity potential gradient. So the extent of
that interactive response between major bodies requires
interactive updating communication as the separation
changes, much as treated by Gerber. In that, in CT, the
aether is electromagnetic in nature, so too is the
resultant gravitation, so CT is not rendered inconsistent
by the finding that its communication is at velocity c.
2.
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Review of two 1998 Mathematical Appendices Primary to Continuum
Theory: Deflection Scattering and Redshift by a Particle-tied Aether
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My development of Continuum Theory rests importantly on two mathematical treatments and calculations which I
wrote in 1994 and were published in 1998 as Appendices A and B to my PIRT V paper presented in London in 1996. In
view of their continuing scientific relevance, this contribution to the V9 conference proceedings is a republication of
those Appendices, subject to minimal re-editing. Appendix B, presented first, tackles our 1959 finding that the daylight
sky brightness distribution at high altitude shows the presence of an additional contribution whose intensity and
distribution which, on careful analysis, I identified as having come from a deflection scattering mechanism due to
transmission by an (atmospheric) ‘particle-tied aether’. Appendix A shows that redshift is one of the consequences of
such transmission. The parameters involved are then used to analyse the 1968 radio ground-wave caesium clock
redshift observations of Sadeh et al and to extrapolate them to the intergalactic transmission paths pertinent to the
cosmic redshift as a transmission effect, not a velocity. It finds this to be a reasonable evaluation within observational
uncertainties, notably those of density and degree of ionization. In that case, there being no Big Bang, the temperature
is precisely known from the CMBR, identified as synchrotron-type radiation from the randomly moving aether along
the path, but slightly elevated where the path has traversed a heat-generating cluster.
Keywords: Particle-tied aether; Random transverse velocity scattering; Deflection scattering; Random transverse velocity redshift;
Redshift; Cosmic redshift

1.

Introduction
1

As recorded in another contribution to this Vigier 9
conference volume, my development of Continuum
Theory (CT) began with my 1959 recognition that the
brightness distribution in the daylight sky at high
altitude exhibited the presence of an unexpected
scattering component. This, notably a brightening
around the anti-solar point, our calculations discovered,
was rather precisely attributable to sunlight
transmission and scattering by a ‘particle-tied aether’,
which we termed ‘Random Transverse Velocity
(RTV)’ scattering, or ‘Deflection’ scattering.
It was at once obvious that this process also had the
potential to generate redshift of the transmitted light,
the crucial question being whether its action over

1

Entitled ‘Development of airborne astronavigation for UK
V-bombers and the origin of Continuum Theory (CT): some
……’

intergalactic paths would equate to the cosmic redshift.
Although analysis could show what were the
parameters involved, this question remained in
2
abeyance until the 1968 publication of experimental
redshift observations, using ground-wave transmissions
from caesium clocks to distances of up to 1500 km.
Although hypothesized as a mass-effect by those
authors, we now had observations that we could
extrapolate to extragalactic conditions as a transmission
redshift.
Accordingly I here republish our corresponding
treatments and calculations which were first published
as two Appendices, A and B, as parts of Osmaston
3
1998 . It so happens that the RTV scattering process,

2
Sadeh D., Knowles S., and Au B. (1968) The effect of mass
on frequency. Science 161(3841), 567-569.
3
Osmaston M. F. (1998) An interim outline of some research
under the heading: some aspects of a continuum theory of
physical nature. (Summary text + Appendices A (on RTV
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our first concern, was dealt with by Appendix B, so this
is presented first.
In the case of Appendix A this republication
purposes to restrict attention to its two main matters;
(a) the physics and parameters involved in the RTV
redshift process, as may be generally applicable in a
variety of other circumstances, e.g. stellar atmospheres;
(b) its application to the question of whether it offers to
provide a non-velocity interpretation of the cosmic
redshift. Large parts of the original Appendix A were
concerned, inappropriately, with parameters and
features of an expanding universe, so these have been
omitted here and substituted by updating discussion of
the calculations, which remain unchanged. (In detail,
note that my edits, mainly of the original Appendix A, are
shown in blue font italic, many within square brackets.)

2.

Appendix B – Random Transverse Velocity
(RTV) Scattering – Deflection Scattering

Let light from an infinitely intense, infinitely distant
source having finite dimensions enter a gaseous region.
The light from such a source is parallel prior to entering
the gaseous region. Let this direction of parallel
propagation be defined by , and let entry into the
gaseous region occur at a plane front perpendicular to 
= 0 and located at a position along the light path
defined by l = 0.
An observer is located a distance L from this plane
and is surrounded by gas to an infinite distance in all
other directions. We wish to determine the intensity
distribution of the scattered light in the "sky" which
surrounds him, with exclusive regard to the scattering
action arising under Continuum Theory from the
velocities of the gas particles. We assume that the mean
velocity of the whole body of gas is, at all times, zero
with respect to the observer.
According to Continuum Theory the random
motion of the gas particles implies a random motion of
the aether which is between them and which is
responsible for the propagation of any TEM waves
traversing the region. It is inferred that the distance
from any individual particle to which its motion has
some influence upon the aether motion is considerable,
so the aether motion at any point is the resultant of the
influences of many neighbouring particles. Thus the
aether motion is, in respect of velocity, a reduced
version of the particle motion but is a scaled-up one in
respect of spatial wavelengths. The velocities of the gas

redshift) B (on RTV scattering) & G (on RLV line
broadening)). Brit Soc Philos Sci; Fifth Int Conf on Physical
Interpretations of Relativity Theory (PIRT V), Imperial
College, London, 6-9 Sept 1996. Supplementary Papers (M.C.
Duffy, ed). pp. 241-256.
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particles will be assumed to obey Maxwell-Boltzmann
statistics, so the local aether velocity (q) will also obey
these statistics, albeit at a smaller magnitude.
For simplicity the distance D, the size of an
"influence cell", is defined as the shortest mean
distance (along any wave path) between points in the
aether whose instantaneous velocity is effectively
unrelated.
We shall consider the deflections () arising in a
plane containing the original direction of propagation
( = 0) and a direction , measured in the plane, which is perpendicular to the direction .
When the wave reaches the observer we shall denote
the then-prevailing value of  by the symbol obs, the
direction in which the observer must look in order to
receive it. The fact that these directions are reciprocals
of one another should cause no confusion in practice.
An aether velocity q transverse to the instantaneous
path of a light wave travelling at velocity c/ will cause
an angular deflection of the wave path
Ɵ = tan-1(qμ/c) .......................................... (B1)
Now the normalized probability distribution for the
magnitude of q in a particular direction is the Gaussian
one
δP(q) = (1/(σ √(2π)) exp( -q2/(2σ2). δq ............. (B2)
where  is the r.m.s. value of q.
Substituting from Eq.(B1) we have
δP(Ɵ) = (c/(μσ √(2π)) exp( (-c2tan2Ɵ )/(2 μ 2 σ2)).
δ(tanƟ) ...(B3)
This distribution has a variance
α02 = (μσ/c)2 ....................................... (B4)
and it is well known that repeated applications of such
a process causes the variance to increase in direct
proportion to the number of repetitions. In the present
case, following the argument given on page A1 of
Appendix A, the number of repetitions corresponds to
the number of distinct influence cells traversed by the
wave on its way to the observer, i.e. is equal to LD,
where L is the actual path length traversed by a wave
reaching the observer.
Bearing mind that total deflections of many times
2 are possible if L is great enough, it is clear that L
may be >> L. If the extremely low-probability
circumstance of a non-zero mean (along the entire path)
instantaneous aether velocity being directed towards
the observer is ignored, for our purposes L is the
minimum value of L.

Explanatory page for inclusion after page 533:On page 534, ‘Review of Mathematical Appendices Primary to
Continuum Theory’, Equation (B14), too long to fit into the narrow
2-column format of the book, has been split editorially between pages
534 and 535, with an unclear result.
The following image is how the derivations of Equations (B13) and
(B14) were intended, but in black & white, to appear in this Vigier 9
proceedings volume.
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Accordingly we can write
L L + (L,obs) ......................................(B5)
where obs is the observed arrival angle, and (L,obs)
is a positive function which takes care of the additional
path length traversed by a wave in curving sideways to
reach the observer from the direction obs.
The mean number of scattering processes in a given
path is then
N L/D = (L + (L,obsD ............... (B6)
Before we can extend Eq. (B3) to cover such a
multiple process it is necessary to consider the
conditions at the second and subsequent deflections.
For the first deflection the direction of q is
perpendicular to the axis and lies in a plane 
through that axis. Suppose the resulting deflection is 1.
The second deflection (2), however, is produced by a
velocity q which, although still in the  plane, is, by
definition, perpendicular to the direction. Hence
the probability function for the (n + 1)th deflection
should really be of the form of Eq.(B3) but with in
that equation replaced by n), where n is the
algebraic sum of all previous deflections. In other
words the nature of the (n + 1)th process is affected by
all previous events - a class of statistical problem which
is prone to difficulties of treatment.
Fortunately this difficulty is resolved if q << c,
which makes tan  = . At normal gas temperatures,
through which significant transmission path lengths are
likely (e.g. < 105K), the probability associated with a
particle velocity of 10-3c is very small and when, in
addition, q is the mean derived from a large number of
particles in an influence cell, the error in this
approximation becomes negligible. Therefore we
rewrite Eq. (B3)

P () = (c/(μσ √(2π)) exp ( (-c Ɵ )/(2 μ σ )). δƟ
2

2

2

2

............. (B7)

Now from Eqs. (B4) and (B6) the variance of the
process after a direct path length L is
L = N0 = (L (μσ/c)2 + L,obs))/D ……(B8)
2

2

and we can write

2
P (L = (1/(L √(2π)) exp ( - Ɵ2 /(2 L )). δƟ …….
............(B9)

for the probability of a wave reaching the observer in
the 1 plane after a total resulting deflection  with
respect to the sight line to the source. This probability
is one of the controls upon the "sky" intensity seen in
that direction by the observer.
However, the intensity of this scattered radiation
also depends inversely upon the solid angle through
which it arrives at the observer. A cone of semi-angle
and wall thickness  represents a solid angle
sin, so the intensity distribution will contain the
function
(1/( 2π ))cosec obs …................................. (B10)
Also obs is limited to , whereas, for large enough
L, the total deflection  may be many times . This
means that the probabilities for deflections
obs, obs ± 2obs ± ......etc., .......(B11)
must be summed up to the total deflection that can
occur in a path length
L = L +  (L,obs ) . .....................................(B5bis)
Since the limitations which apply to the velocity of
light relative to its environment also apply to gas
particles, the maximum possible value of q is c/ and
the maximum possible angular deflection in one
influence cell, i.e. in a path length D, is therefore /4
(although as already remarked the maximum in practice
is much smaller).Hence, from Eq.(B6)
max.tot. = L + L,obs))/4D ......(B12)
Hence, substituting from Eqs.(B8, B10, B11 & B12)
into Eq.(B9), we get the (unnormalised) "sky" intensity
distribution function
I(obs)L = ( cosec obs /(2π0))[D/(2π(L +  (L,obs ))]1/2
+ n1
2
∫ ((D( obs + 2n π)2/( 20 ( Φ ( L+  (L,obs )) )dr
-n1
.................. (B13)
where the limits of integration are given by
max.tot. = obs + 2nD. (LL,obs))
Then, by change of variable to xobs + 2n, and
since the integral is an even function function of x, we
2
have finally, putting w2 = (0 /D) (L + L,obs))
If I(obs)L = ( cosec obs /(2π0))[D/(2π(L + 
(L,obs ))]1/2
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x1

∫exp(-x2/(2w2))dx …. (B14)

0
where the limit x1 = (πw2)/(40 )
2

The integral in Equation (B14) is the Gaussian
probability integral, values of which, between finite
limits, are obtainable from tables when w is known.
Essential features of this result are:(1) The first term runs to infinity, implying infinite
"sky" brightness, when obs = 0 or 2,
(2) The second term is an attenuation factor,
(3) The value of the integral tends to unity as x, and
therefore the path length and the maximum total
scattering angle, tends to infinity. These features lead
to two very important conclusions.
Firstly, if the impossibility, with which we began,
an infinitely intense source, is remedied by making the
source be of finite size and at finite but very great
distance, the effect upon this result is simply to reduce
the infinite singularities to quasi-singularities of finite
brightness. In other words, the details of the brightness
distribution across the source are not lost by the RTV
scattering process.
Secondly, the source is reproduced again as a
virtual image, subject to the attenuation factor (2), at
the anti-source point in the sky. A careful evaluation of
the attenuation function will be necessary, for relevant
light-path conditions, before the significance of this can
be established. As outlined in the main text, however,
there appears to be evidence for an approach to the
virtual image situation within the Earth's atmosphere, in
the form of an intensification of the sky around the
anti-solar point, when flying at heights of 5-10km.
[The latter outcome actually understates the
remarkable and exciting degree to which Dr Nelson
found the detailed mathematical analysis matched the
observed brightness patterns. But these findings were
brought to me informally, so I had no record of them
and were lost when the establishment was closed.]
The essential importance of the first conclusion for
the potential validity of Continuum Theory is that it
validates the result of Appendix A, that large
cosmological and other redshifts can be interpreted as
RTV redshifts without the associated RTV scattering
destroying the identity of the sources. Both conclusions
are/were discussed at some length in the main text (of
1998).
First drafted, with the help of Roy L.Nelson, March 1960.
Redrafted and revised, 17 November 1994.
Citations added into 2009 note on this page, 24 October 2014.
Further note added 20 December 2014.

Edit note added October 2009. These observations,
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documented by high-flying USA workers in the late
1940s, in anticipation of airborne astronavigation
requirements, and displayed graphically by Barr with
great clarity in a restricted-access document [Barr NL
(1953 11 March) ‘Brightness of the atmosphere’,
Accession No AD0009500, 217 p., U.S. Medical
Institute Report, Bethesda, MD] were the primary
cause for my initiation of Continuum Theory when
involved in such a project in 1959. The corresponding
antisolar point brightening is also to be seen as the
gegenschein in the night sky and was observed by
Pioneer 10 to distances of >108 km from Earth (but
mistakenly interpreted as an extension of the zodiacal
light [Weinberg JL et al (1973) Observation of zodiacal
light from the Pioneer 10 asteroid-Jupiter probe. Space
Research XIII, 1187–1193]), so the origin does not lie
in atmospheric dust. For our purpose an important
characteristic is that the gegenschein closely exhibits
the Sun’s colour temperature. A specific feature of all
the TEM wave transmission effects introduced by
random motion of the aether is that they are wholly
independent of wavelength, unlike the 4th power
dependence of Rayleigh scattering, responsible for the
blue daylight sky.
Further note added 20 December 2014. As recorded
in Section 3 of my ‘Origin of CT’ contribution to
this Vigier 9 conference proceedings, it was not
appreciated until 1962, by any of us, that transverse
motion of the propagating medium would not produce
the deflections of the direction of propagation that we
had assumed in the above treatment of RTV scattering.
It was not until my recognition, 20 years later, of the
aether as a continuum of electric charge that this
assumption in our treatment was rendered acceptable.
This is because, for such an aether, Ampère’s Law then
provides the necessary coupling in shear, just as its
incorporation within Maxwell’s equations is what
makes transverse electromagnetic waves a possibility.
Viewed the other way round, the success of our
deflection treatment, assuming this to be the case,
shows that the scattering observations which concerned
us constitute further support that this is indeed the
nature of the aether.
3.

Appendix A. – Random Transverse Velocity
(RTV) Redshift

3.1. Theoretical Treatment
Consider a wave train propagating in a medium in
random motion.
Consider those components of the random motion
that lie perpendicular to the initial direction of wave
train propagation. Assume the velocities of random
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motion are very small compared with the velocity (c) of
wave propagation.
At time t = 0 let the transverse velocity experienced
by the front of the wave train be zero. Let the train then
enter a zone where the longitudinal gradient of
transverse velocity is a cm/s per cm travelled in the
wave propagation direction. The transverse acceleration
experienced by a particular part (say the front wave) of
the wave train must then be ac cm/s2.
After t seconds we have:- The equation of the wave
train axis (AB) after displacement is given by x = ct; y
= ½act2.
Therefore t = x/c and y = (1/2)ax2/c ;
Hence dy/dx = ax/c.
Now the length (s) of a curve y = f(x) is given by
ds/dx = √(1 + (dy/dx)2) = √(1+(a2x2/c2))
Therefore
ct1
ct1
s = ∫(1+ (a2x2)/c2)1/2dx = ∫(1+ (1/2)(a2x2)/c2 +….)dx
0
0
≈ ct1 + (1/6)a2 ct13 . . . . . . . . . (A1)
The proportionate change in length of the wave train in
travelling the distance ct1 is therefore (s/ ct1) = +
(1/6)a2 ct12
Notice that both the plus sign and the appearance of
a, a random quantity, in the second order ensure that
the result is always a stretching, or redshift, of the wave
train.
Therefore
[δλ/λ]ct1 = + (1/6) a2t12 . . . . . . . . . . . . . . . (A2)
In this expression a, the gradient of transverse
velocity, is clearly proportional to the amplitude (e.g.
the most probable value) of the random motion
velocities and to their (e.g. most probable) spatial
frequency along the propagation path. Similarly, ct1
might be taken as the most probable spatial extent of a
particular value of a, and its corresponding wavestretching action, before the wave train moves into a
region with a distinctly different value of a. Successive
regions of this kind may be called influence cells, each
with the ability to produce a most probable amount of
redshift corresponding only to the spatial and velocity
parameters of the medium.
Let the propagation space be a gas. According to
continuum theory the aether between the gas particles
is in random motion that is a consequence only of the
particle random motions. In the absence, at present, of
direct information as to how many particles contribute
an effective velocity influence to the resultant velocity
of the continuum (aether) at a particular point in the

gas, it is not possible to determine the influence cell
size directly from the gas conditions. It is possible and
useful, however, to consider how changes in the gas
conditions will affect the redshift per unit distance.
B
actual position
of wave train

2
act /2 = transverse

displacement
of wave train

A
initial
propagation
direction

ct
distance travelled by
front of train in absence
of transverse

The total redshift rate (R) per unit distance is
R = (mean redshift per influence cell) x (no. of
influence cells per unit distance)
= R . n . . ……………. . . . (A3)
Where R = at12/6 in which a is now the mean
effective shear velocity gradient in the influence cell,
and t1 is the time taken to traverse it, so is a measure of
the linear size of the cell.
We see at once that n cell size; but R 
(cell size)2, so R  cell size (e.g. diameter).
Now consider the factors which affecta
1. Velocity amplitude. If we assume that the
influence at a given point (fixed with respect to the gas
as a whole) of a particular gas particle decreases as
some function of its distance from the point under
consideration, then the resultant velocity of the
continuum at that point will mainly depend on the
velocities of the nearest particles to it.
[Proof: If we divide the space around the point into
concentric spherical shells of equal and finite thickness,
the number of particles within each shell increases (in
the mean) as the square of the shell radius. The
resultant velocity influence which each shell
contributes at the point will thus average to nearer zero
the greater the shell radius.]
Notice that, by deriving its velocity from
contributed influences of many particles, the continuum
velocity acquires a smoothed random variation along
any spatial traverse. If each particle only influenced its
own private domain the variation would still be random
but essentially discontinuous, with almost infinite
spatial velocity gradients, where particles were in nearcollision, that could affect the validity of the foregoing
treatment.
If the linear scale of the gas particle distribution is
increased by a factor P (i.e. all particles P times further
apart) but the particle velocities are not changed and the
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particle sizes are taken as negligible in both cases, the
radius and thickness of each "influence shell" around
the point considered will have to be increased P times
to contain the same number of particles as before, and
therefore to contribute at that point a velocity influence
differing from zero by the same amount as before. Thus
the 10th (say) shell, working outward from the point,
will contribute an influence equal to the same fraction
of (the most probable particle velocity) as it did
before the change of scale. This argument is valid
whatever the law of decrease, with distance, of an
individual particle's influence (e.g. inverse square or
any other).
We conclude that change of the scale of the
distributions of particles (i.e. variation of the number
density) does not affect the amplitude of the transverse
velocities present along the wave propagation path.
2. Shear velocity gradient (a). For the same velocity
structure, a P times increase in linear scale must
decrease the gradient P times. That is to say: a 
(particle no. density)-1/3.
3. Particle velocity. For a Maxwell-Boltzmann gas
the most probable transverse velocity in the continuum
is m]1/2 where T is the absolute temperature and
m the particle mass.
Summarizing, we have R  a2 . t12 . n  (T/(mP2).
2
P . (1/P)

T
 m). (particle number density)1/3 ....(A4)
mP
[We can now use this simple relation (A4) for
extrapolation of the RTV redshifting rate to pertinent
conditions.]
Hence We can now use this simple relation (A4) for
extrapolation of the RTV redshifting to pertinemt
conditions.
3.2. Observational Evidence
In 1968 Sadeh, Knowles & Au, of the U.S. Naval
Research Laboratory, Washington, published in Science
4
the results of a series of experiments that seem directly
relevant to our redshift problem.
They found, over horizontal distances of up to 1500
km, a progressive decrease of radio-received caesium
clock rate relative to that transmitted. Only the ground
wave was used. The principal experiment ran northeastward from a transmitter at Cape Fear, North
Carolina, eventually reaching Yarmouth, Nova Scotia.

4

Sadeh D., Knowles S., and Au B. (1968) The effect of mass
on frequency. Science 161(3841), 567-569.
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A 500 km NW path to Washington, D.C., produced a
result consistent with this. A 1000 km southerly path to
Jacksonville, Florida produced a redshift rate about
70% greater, but with large uncertainty.
5
[As noted by Osmaston 2013b the point for
Jacksonville, Florida, was erroneously plotted as
1000km from C. Fear on their figure published in
Science, but the actual distance is 520 km; with this
correction the redshifting rate was about 3.5 times that
on the NE-ward path but the comments which follow
remain valid.]
Omitting the latter result, their results yield a
redshift rate R1 = 1·75 x 10-20 per cm (my reading from
their graph).
The higher value for the Florida path may, on the
RTV redshift interpretation proposed here, have been
due in small part to higher atmospheric temperature. It
is shown later, however, that a slightly increased degree
of ionization along the path could amply explain the
difference. [It transpires from Sadeh’s other paper,
discussed below, that the experiment was done in June,
which is the thunderstorm season on the US East
coastal area.]
Sadeh et al. tried to interpret their results as an
effect of mass, but their reasoning is very obscure [and
I now (Dec 2014) record that Sadeh’s fuller type6
written manuscript , apparently written at about the
same time, concludes that this interpretation can only,
at best, yield a redshifting rate that is four orders too
small to equal the cosmic one. So I note here that, in
7
response to my claim that, on my CT basis of this
being a transmission effect, the observations do appear
to ‘extrapolate reasonably to the cosmic redshift’, the
8
expansion cosmologist Phillip Helbig cited , ostensibly
in contradiction, the website of the above-mentioned

5

Osmaston M. F. (2013b) Continuum Theory (CT): its
particle-tied aether yields a continuous auto-creation, nonexpanding cosmology and new light on galaxy evolution and
clusters. In The Physics of Reality: Space, Time, Matter,
Cosmos; Proceedings of the 8th Symposium Honoring
Mathematical Physicist Jean-Pierre Vigier (ed. R. L.
Amoroso, L. H. Kauffman, and P. Rowlands), pp. 411-433
ISBN: 978-981-4504-77-5. Singapore, World Scientific
Publishers. See page 416.
6
Sadeh D. S. (undated manuscript) The effect of mass on a
frequency. 8pp. E.O. Hulburt Center for Space Research,
Naval Research Laboratory, Washington, D.C. 20390.
(currently available from:http://gravityresearchfoundation.org/pdf/awarded/1968/sadeh.
pdf).
7
Osmaston M. F. (2014) An important experiment; reply to
Phillip Helbig. The Observatory 134(February), 33.
8
Helbig P. (2014) Reply to Mr. Osmaston concerning the
nature of the redshift. The Observatory 134(April), 76.
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Sadeh manuscript and its 4-orders-too-small-forcosmic conclusion. He, snidely, does not mention, for
readers, that, when you go to the website, you find that
the Sadeh manuscript refers expressly and solely to an
‘effect of mass upon frequency’, so it is wholly
irrelevant to the CT treatment of the observations as a
wave-transmission effect.
So we now will assess quantitatively my RTV
transmission redshift mechanism for that cosmic
redshifting capability.]
3.3. The "Cosmological" Redshift (Henceforward
The "Cosmic" Redshift)
To interpret the Sadeh et al. result as RTV redshift in
air using Equation (A4) it is necessary to assume a path
temperature. No temperature or time of year is given in
their Science paper. Accordingly T = 290K will be
asumed here. Standard atmospheric pressure is also
assumed.
The Sadeh et al. result can now be used to
extrapolate to intergalactic conditions.
Take (the values used for intergalactic paths are
discussed later):- Air at ground level. In intergalactic
space (igs) Ta = 290K Tigs = 2·75K
Gas density = 4·46 x 10-5m g/cm3 ρigs = 10-28 g/cm3
ma (atomic units) = 29 migs = 1 (neutral atomic hydrogen)
Other quantities.
Mass of hydrogen atom = 1.66 x 10-24 g. Avogadro
number N0 = 6.02 x 1023 mole-1. Gramme molecular
volume @ STP V0 = 22.42 x 103 cm3.mole-1
1 Megaparsec = 3.086 x 1024 cm = 3.261 light
years.
Hence the number density of air particles @ 290K
is nα = (N0/V0) (273/290) = (6.02 x 1023 x 273)/(22.42
x 103 x 290) = 2.52 x 1019 cm-3 = 2.52 x 1019 cm-3
Number density in intergalactic space
nigs = (10-28/(1.66 x10-24) = 6.02 x 10-5 cm-3
Hence, from (A4) we have Specific redshift in
intergalactic space Rigs= R1.(Tigs/Tα).
(mα/migs).[nigs/nα]1/3 = 1.75x10-20.(2.75/290). (29/1).
[6.02x10-5/2.52x1019]1/3 = 6.43 x 10-29 cm-1 or = 1.985
x 10-4 Mpc-1.
Taking c = 3 x 105 km. s-1, the predicted Hubble
"constant" Hp is Hp = Rigsc = 1.985 x 10-4 x 3 x 105
= 59.56 km. s-1Mpc-1.
This is fully within the currently accepted range (50
- 100 km/s/Mpc).
Note that, to obtain the same result if migs = 2
(molecular H2), ρigs becomes 4 x 10-28 g.cm-3.
[Both this density and that used in the main
calculation are appreciably too high unless one believes
in very large amounts of cold dark matter (CDM), the

main purpose of which is lost if the Universe is not
expanding. This is returned to later.]
The foregoing result is only approximate, applicable
to very low redshift ratios, because the RTV redshift
mechanism actually involves compound growth of
redshift with distance (D), thus:- dλ/dD = RigsD whence
λD = λ0eRigsD

. . . ( A 5)

where  and D are the wavelengths at emission and
after travelling distance D.
[The tabulation used to illustrate the build-up of
this effect at large redshifts has here been excised.]
This behaviour would be seem to be at variance with
the observations. Sandage (1968), based on the
brightness of the brightest galaxies in each galaxy
cluster (as a measure of distance) showed redshift (z)
proportional to (integrated light)-2, i.e. z distance, if
other causes of attenuation can be neglected, out to z =
0.3. Subsequent work, using Type 1a supernovae as
‘standard candles’, has greatly extended the redshift to
which such near-linear relationship is seen.
[In Osmaston 2013b, however, and in preceding
papers (e.g PIRT XI 2008) I have argued that this
difficulty disappears if one recognizes that in CT the
transmission scattering, associated with the generation
of RTV redshift, results in an exponentially cumulative
attenuation of such candles with distance, in addition
to the standard inverse square law assumption. At a
given distance the greater-than-linear redshift is then
matched by the greater attenuation, so results in a
linear correspondence. The residual effects are that
actual distances are less than has been inferred but
that energy outputs of sources can be correctly
inferred, once any intrinsic redshift has been
subtracted. Olbers’ Paradox provides a strong
indication that this faster-than-inverse-square-law
attenuation is indeed present.]
3.4. Discussion of the Parameters Relevant
a) Intergalactic density. The density problem at issue
here is that the mean density of the Universe is not
what we want. The intergalactic density (10-28 g.cm-3)
used in the foregoing calculations from the Sadeh et al
observations is much higher than the 10-30 - 10-31, or
even lower, that has been suggested when
considerations other than cosmological dynamics have
been at issue. The value I chose when this Appendix
was first written was the only one available at the time,
and was (inappropriately) for a relativistically
expanding Universe, (Robertson-Walker I think) but at
least it was a start. Indeed Sadeh himself, in his masseffect calculation manuscript discussed above, chose to
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use 10-31 g/cm3 for his mass-affected light-paths.
One approach is to consider the densities from
which primary Jeans-mass condensations of interesting
sizes will occur. Globular star clusters, which occur in
the haloes of galaxies and typically contain only lowmetal-content stars (Population II stars) have in many
cases been inferred to have spent upwards of 15Ga in
isolation from the metal-production that has been going
on within galaxies by the stellar recycling of material.
They have masses in the range 104-107Msun and it is
tempting to regard them as possible primary
condensations from which galaxies have grown by
accretion. In a non-expanding universe, however,
primary gravitational condensations below a certain
mass (set by the Jeans Criterion for particle retention)
cannot form; there is no, denser, big-bang stage to help
out. The minimum size is set by the Jeans initial radius
(RJ)
RJ = (νsound)/√(Gρ))

. . . . . . . . . .(A6)

where Vsound = √((γRT)/m) and G = gravitational
constant;  initial density;  = ratio of specific heats;
R = gas constant; T = temperature; m = molecular
weight.
The mass of a spherical minimum condensation is
then Mmin = (4/3) πρ.RJ3 = (4/3) πρ-1/2G-3/2 (γRT/m)3/2 =
(4/3) π((1/ρ)((γRT)/(mG))3)1/2

Mmin = 4/3 RJ34/3 { RT/mG)3 . . .(A7)
Substituting G = 6.67 x 10-8 dyn. cm2.g-2;  = 1.4; m
= 1; T = 2.75K; R = 8.32 x 107 erg. deg-1 mole-1; and
using Msun = 1.989 x 1033g, we would find that a
density of 10-28g.cm-3 would be necessary in order to
achieve condensations down to about 7 x 104Msun;
about right for the primary formation of globular
clusters. To achieve primary condensations as big as
the mass (say 1011 Msun) of galaxies comparable with
our own, however, the initial density would have have
to be as low as 6 x 10-42g cm-3.
In Osmaston 2010 and 2013b (see footnotes) it is
argued that the accretion of additional mass drives the
evolution of galaxies through a sequence of structural
metamorphoses, from Irregulars to Spirals to Barred
Spirals to Ellipticals. If an arbitrary allowance is made,
therefore, for a tenfold growth in mass (to the above
value) the initial density required goes up 100-fold, to
around 6 x 10-40g.cm-3.
[In retrospect, based upon images of galaxies, this
now seems an inadequate growth-ratio allowance.
Raising the accretion ratio to 100-fold, the primary
density goes up by four orders, to 6 x 10-38 g.cm3,
pertinent to the extent that such evolutionary sequences
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are still being initiated today, in the Continuous AutoCreation Universe favoured by CT (Osmaston 2010,
2013b).]
These arguments, and particularly the latter, show
that to provide an RTV redshift interpretation of the
cosmic redshift it may be necessary to assume an
intergalactic space density as low as 10-38g/cm-3 in the
case of those wave-paths that mostly traverse galaxydeficient void. This conclusion makes it essential to see
whether the RTV redshift interpretation can be
sustained when the density is some 1010 times less than
was assumed in our original calculation.
b) Interglactic temperature. In Section 2.3 we
originally used 2.75 K as our assumed temperature
along the paths traversed by light from distant
galaxies, opon which the cosmic redshift is thereby
imposed. This 2.75 K (more precisely today 2.725 K) is
of course that of the cosmic microwave background
radiation (CMBR). In CT (Osmaston 2013b), with no
Bigbang, this radiation is seen as synchrotron-type
emission from the randomly moving charge that is the
particle-tied aether within it. Its extremely precise
black-body character is attributable to the RTV
scattering attenuation and opacity that is manifest, as
noted above, in Olbers’ Paradox. Directionally local
elevations of that CMBR temperature are quite simply
due to passage through a higher temperature region,
such as a galaxy cluster. Therefore, for intergalactic
RTV redshifting assessment, this is the temperature to
use.
c) Effect of ionization. In Section 2.1, in deriving the
dependence of redshift upon conditions of the
transmitting gas region, I assumed that all particles are
equal in respect of the way they influence the aether
around them. In fact, of course, the particles may vary
in two ways - their mass and their electric charge - both
of which should affect the surrounding aether on the
basis provided in the present theory. The particle mass
affects its surroundings through the aether-pumping
mechanism of its constituent fundamental particles. It is
shown below, however, that whatever the exact
character of this effect it will be entirely negligible in
comparison with that arising from any electric charges
on the particles.
For electrically neutral gas particles there is
obviously no charge effect except, perhaps, at distances
of only a few atomic radii, at which any small
temporary lack of perfect concentricity of the
cancelling charges within the atom might be apparent.
For air at STP the mean distance between molecules is
around 60 atomic radii so the latter effect, if it exists,
must be negligible under these conditions. This
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argument applies with even greater force, therefore,
under the conditions of intergalactic space. So this
matter can be neglected for the purpose of extrapolation
from RTV redshift in air to that in intergalactic space.
The particle charge affects the surrounding aether
through the aether density gradient that it causes.
The relative magnitude of these two effects (the
charge effect and the gravity/particle mass/ aetherpumping effect) is directly calculable as the ratio of the
electrostatic force FE to the gravitational force FG
between two identical particles.
Now FG = G(m2/r2) ; FE = q2/r2 where m = mass; q
= charge (ESU).
so FE/FG = q2/(Gm2) . . . . . . . . (A8)
For electrons we get 4.17 x 1042 and for protons
(using mp = 1836me) we get FE/FG = [4.8x10-10/9.1
x10-28]2. (1/6.67x10-8) FE/FG = 1.24 x 1036
Obviously the presence of only a very small
proportion of ions or electrons in the gas will influence
the aether r.m.s. velocity far more than differences in
atomic/molecular weight in the range 1 to 32 pertinent
to the principal (Earth) atmospheric and intergalactic
gases. [In 1999, when discussing my intended PIRT
9
2000 paper with Prof. Møgens Wegener, Aarhus, he
was much impressed by the significance of these huge
ratios.]
It follows at once that a quite modestly higher
degree of ionization of the hydrogen intergalactic gas,
than was present along the air paths involved in the
Sadeh et al. 1968 experiments, would yield an
acceptable value of Hubble 'constant' if the value of igs
were even as low as 10-38g.cm-3.
3.5. Conclusions for Appendix A
I conclude that the RTV redshift interpretation of the
cosmic redshift is probably consistent with any value of
igs down to at least 10-38g.cm-3, the lower limit being
set by the need to supply the ionization energy
required.
I also conclude that, for TEM wave transmission
through highly ionized media, very much higher rates

9

Osmaston M. F. (2000) A particle-tied aether: indications of
a deeper foundation for physics and relativity. Proc. 7th Intl.
Conf. on Physical Interpretations of Relativity Theory (PIRT
VII). British Society for the Philosophy of Science. Imperial
College, London, 15-18 Sept. 2000. Late Papers. (Published
July 2003). PD Publications, Liverpool, UK. ISBN 1 873 694
05 9, pp. 230-240, Now to be found at:- http://www.spacelab.ru/files/pages/PIRT_VII
XII/pages/text/PIRT_VIII/Osmaston_4.pdf.

of redshift development are to be expected. This
conclusion is pertinent to the solar redshift, redshifts
(K-effect) in the atmospheres of other stars, and to
intrinsic redshifts of galaxies and quasars. These
matters are dealt with elsewhere.
Mainly written March 1992.
Last revision before 1998 publication, 18 August 1994.
This limited version and update, completed 11 February
2015.
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Electron-positron pairs and proton-antiproton pairs often appear in high energy experiments but the antimatter
components, positrons and antiprotons, are extremely scarce in the wider environment. Why is this so? Positrons are
positive objects. But antiprotons are electrically negative, built up of three quarks. So what part, if any, does polarity
play in the evidently low durability of antimatter? Vorticity is displayed at every scale in the Universe, from spiral
galaxies downward, yet the linear relative motions that would result from a bigbang do not generate vorticity unless
viscosity is present, so how does/did it arise? Answers to both questions are adduced within the basic framework of
Continuum Theory (CT). This opens up an explanation of why atomic matter is so uniform throughout the Universe.
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1.

Introduction

The essence of CT’s cosmology [1] is that the cosmic
redshift is seen as a transmission effect due to random
motion of the aether. So there was no Big Bang and we
need to replace any related hypotheses as to the
formation of mass-bearing fundamental particles in the
Universe by a new picture of how this could be done if
the primordial condition was one of a limitless expanse
of randomly moving aether. There is nothing else to do
it with, so everything hinges upon on the nature of the
aether and the presence of its random motion, the
source of all the Universe’s energy. The particles we
aim that it should be able to create not only need the
presence of vorticity but also be endowed with the
observed durability differences of particle and antimatter particles. These questions do not seem to be
well-addressed by Big Bang cosmologies.
2.

The CT Approach to These Questions

In CT [2,3], by making particles out of aether (i.e. as
constructs of aether vortical motion) one assures that
wherever the particles are in random motion, so also is
the intervening aether, inferred to be a continuum of
negative electric charge. The differential charge of the
electron-positron pair is then achieved if the electron
construct incorporates more aether and the positron

correspondingly less than the mean.

Figure 1. To provide electrons and positrons with opposite
relative charge, we suppose one to contain more aether and
the other less, as shown. Diagram based on a negative-charge
aether. Thus constructed, to provide their opposite polarities,
electron ‘cores’ contain more (twice?) than the mean aether
charge density and positrons correspondingly less (maybe
near-zero at their minimum-density point in their dynamical
cores).

In the case of the electron, its high charge-density
character apparently makes the electron’s vortical
structure possess supreme stability in the face of the
random electromagnetic excitation by the aether.
Electrically positive vortical structures of aether
motion, with their low aether densities, are susceptible
to demise as positrons, in the face of that excitation,
and others are only rescued from demise by grouping
into aether-circuiting threes of vortices (aether-

542

Cosmogonical Origins of Particle-Antiparticle Asymmetry

circuiting being the nature of the Strong Nuclear Force)
and then being captured by electrons to form hydrogen
atoms.
This capture turns the object/atom into an
electrically neutral one, which further vastly reduces
the disruptive effect of aether random motion upon it.
Hence is born the most stable atom in the Universe.
Step A. In [2] - and Figs 1 & 2 - I have implemented
the Maxwell’s equations aether as a compressible
continuum of negative electric charge, of extremely
high mean charge density >1030C/cm3. That figure is
based on the effective size of electrons and positrons
inferred from observations of their collisional mutual
scattering in LEP at CERN, communicated to me 1991
and 1996, in handwritten letters, by Prof. George E
Kalmus, who had lately been its scientific director.
Constructing particles out of aether; quantifying the
aether. The aether can only be of one sort of charge, so
how do we get particles with opposite charge?
On this basis the mean charge density of the aether
must at least equal the peak charge deficiency in a
positron. From the scattering-determined sizes (LEP)
and its known (relative) charge we find the aether mean
charge density must be at least 1030 coulomb/cm3 !!
This huge charge density gives its self-repulsion an
immense force potential if locally displaced
(gravitation) and may provide the irrotational reference
frame on which our directional devices depend. This
self-repulsion also ensures the uniformity of its charge
density throughout the infinite Universe, except where
it is modified by gravitational action – see below.

Figure 2. looking inside a finite-sized fundamental particle
made of aether. Mass and mutual gravitation as the result of
vortical action Inside a particle – gravitational action. On the
Right: Cross-section of the central image. The mass of a
particle or particle assemblage is measured by its (aethersucking) ability to attract others. Left: Two quarks (= mesons)
are unstable (<10-7 sec) because aether-circuiting is poor
(strong nuclear force is insufficient), but three quarks
(protons) are stable, although adding an electron (neutrons)
causes instability (10 minutes) in a free state, exposed in
randomly moving aether.

Hence I have shown that the ideas of Maxwell and
W Thomson (Kelvin), beginning in the 1860s, that
fundamental particles are (ring) vortical constructs of
its motion, results, as they foresaw, in a rewarding
insight into how their mass property is developed
within them; and how the gravitational force is
developed between assemblages of such particles.
Although my drawing (Fig. 2) of such a vortex ring was
done in 2000, I have subsequently discovered that it is
almost identical with that portrayed by Thomson in
ProcRSE 1867 [4]. My only embellishment is that the
aether motion is helical around the torus, to provide for
circulation of aether electric charge and hence the
magnetic moment of the particle, a particle property not
then known to physicists and made possible by my
recognition of the electric charge nature of the aether.
Step B. By ‘making particles out of aether’ we achieve
two far-reaching results.
(i) Aether and Matter are not dynamically independent,
so the Michelson-Morley result is validated without
abandoning the aether [2,3].
(ii) In [2,3] I pointed out that therefore the aether
(charge) is in a random motion that is a highly averaged
representative of the particle motions within it. This
constitutes a random electromagnetic excitation of any
existing particle structures and its presence is evident in
a variety of ways, apart from the electromagnetic wave
scattering action to which my conception of CT owes
its origin. Because of the all-pervasive nature of the
aether, that excitation is not excluded from solid
structures, even pervading the interiors of atoms, where
the lifetimes of nuclei, otherwise commonly attributed
to functions of the Weak Force/boson, may reflect the
degree of screening provided by the electron shells. The
presence of this random excitation appears also to offer
the basis for the stochastic aspect of quantum
electrodynamics [1].
Further, the presence of this random excitation
offers an explanation of the photo-electric effect
without resort to the propagation of light as
discontinuous quantized packages (photons). It is only
necessary for the illuminating wave energy, added to a
local momentary peak in the random excitation of an
atom, to raise it to the level of electron release. So the
release of an electron no longer signifies that an entire
quantum of energy has arrived at that point. Because
that excitation is of a balanced random nature it may
either assist or deter the release of an electron, so the
mean rate of electron release corresponds directly to the
illumination energy, i.e. is the same as if the random
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excitation were absent, but that concentrated photons
were involved. This is a classic case in which
averaging, beloved by physicists as a means of
improving accuracy, has ‘thrown out the baby with the
bathwater’ by obscuring the underlying essential
physics.
Step C. Ampère’s Law, embodied in Maxwell’s
equations, provides that linear relative motions of
charge (as a natural feature of this CT aether random
motion) will provide the coupling in shear needed for
the support of transverse elecromagnetic waves and the
consequent introduction of vorticity. So, at a
cosmogonical level, this random motion will be able,
among a plethora of forms, to generate/create electronlike and positron-like vortices. But the low charge
density inside positrons will make them far more
susceptible than electrons to being disrupted by the
random aether excitation. Hence their observed low
survival rate (matter-antimatter asymmetry) when
electron-positron pairs have been created in high energy
experiments, albeit that the observed abundance of such
pairs in these circumstances is commonly regarded as
‘finding’, not as ‘creation’.
Step D. But what about the proton-antiproton
asymmetry? To make a positive proton out of negative
aether it should, like the positron, consist of LESS
aether than the mean; so why has it survived so
abundantly? For the answer we must go ‘back’ to
cosmogony of complete atoms within and from a
randomly moving aether. In [1] I argue that this process
is ongoing in today’s Universe, wherever the right
conditions are present.
Protons, with 3 quarks, are complex affairs, but
electrons, and their (ring) vortical structure (Fig. 2), are
of the simplest conceivable character that would be able
to develop a mass property. So in a randomly moving
aether the probability of generating/creating an
electron-type ring vortex will be the highest, and we
have seen (Step C) why their positron counterparts may
not survive the random electromagnetic disturbance for
long.
In parenthesis, I would add that in [3] I saw
neutrinos as pure eddies of aether motion, without the
mass-giving vortical, or aether-sucking, component.
Nevertheless this eddy motion is a form of energy [3],
so neutrinos have energy but no mass, and E = mc2 is
inapplicable in this case.
I see the cosmogony of the Universe as an exercise
in ‘the survival of the fittest’. An electron, once created,
will, on account of its charge concentration, still be
subject to random displacement by the random motions
of the aether in which it is entrained. But if the occasion
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were to arise that it could neutralise that charge, the
perturbing force upon it would drop dramatically (by
some 36 orders) to the level associated with its
gravitational aether-sucking, and the longevity of the
result still further improved. To do this it needs to
find/capture one or more positively-charged vortical
constructs (quark-like), or assemblages of them, enough
precisely to balance its own negative charge.
But the quarks in a proton are supposed in Standard
Theory to consist of two Up Quarks with +2/3 unit
(electron-sized) charge and one Down Quark with -1/3
unit charge, the result being +1 electron-sized charge
for the proton. I suspect that the simplicity of this
scheme of fractional division is partly because the
electron charge is treated as the ideally indivisible unit
charge. In CT the aether is seen as an infinitely
divisible continuum of charge. Nevertheless we will
proceed on the basis that the proton has two positive
and one negative quark.
Meanwhile, from among the plethora of quark-like
vortices, of all sizes, present in a randomly moving
aether, the positive ones being low in viability on
account of their low aether density content, some will
have much improved their durability by clinging
together in threes. In that way some of their aether
pumping is circuited around the triangle, to be seen
subsequently as the Strong Nuclear Force [2] - see Fig.
2 here. The more the aether flow that can be circuited,
the more effectively will they cling together.
But the proton’s mass is its external property,
measured in CT by the externally acting aether
flow/sucking, i.e. by the amount of pumping mismatch,
or flow leakage, from our triangle.
Electrons and positrons have similar masses/
pumping but have equal and opposite charge. If quarks
are like that we may surmise that the Up quark vortex,
with its higher charge, pumps twice as much aether as
that of the Down quark, and the total flow mismatch
around the triangle will equate to that of one Up quark.
So we have the perhaps surprising result that the entire
mass of the proton is in effect provided by just half of
the total pumping provided by its two Up quarks. In
other words, the mass or pumping capability of the Up
quark is equal to that of the whole proton, which we
know is 1836 times that of an electron. So quarks are
much heftier vortices than electrons. [In Standard
Theory the vast majority of the proton’s mass is
attributed, relativistically (E = mc2), to the (undefined)
internal motion energy of the quarks.]
In a random aether motion system huge numbers of
such triplets will have formed, but of widely various
total positive charge. From among these our wandering
electrons will ‘pick out’ for stable capture only those,
which we now call protons, with exactly the right
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balancing charge. If positrons, due to their short
lifetime, are very rare the antiprotons will find no such
rescuer. And so, at last, was the highly stable hydrogen
atom born, from which the Universe has been evolving,
and still is. The continuing abundance of this neutral
hydrogen (seen as 21cm HI radiation) is the motive for
building the SKA (Square Kilometer Array) across the
continents of the southern hemisphere. And LOFAR
(Low Frequency Array) is being built to look for it at
high redshifts. In this light I do not accept the belief that
the Universe is now mostly ionized, so the ‘epoch of
reionization’ built into BigBang theory is/will be called
in question by the increasingly apparent presence of all
this neutral hydrogen.
3.

spectral evidence, simply reflects the uniformity,
throughout the Universe, of the charge density of the
aether from which their electrons were formed. The
reason for that uniformity is the mutual self-repulsion
of its charge. This density is thus the nearest thing we
have to ‘an absolute constant of Nature’. The velocity
of light, as noted [1], certainly is not.
4. The generation of vorticity in the Universe is wholly
due to the effective viscosity in shear within the aether
that is provided by the incorporation of Ampere’s law
into Maxwell’s equations, with an aether made of
electric charge, as in Continuum Theory. It is this
character of the CT aether that makes it able to support
transverse electromagnetic (TEM) waves.

Conclusions

1. The unequalled durability of the electron is due to the
high aether charge density of its dynamical structure,
rendering it resistant to electromagnetic disruption by
the excitation arising from the ubiquitous randomly
moving aether. In contrast, the susceptibility of its
antimatter counterpart, the positron, to that disruption is
due to its low-aether-density constitution.
2. In the case of the proton, its 3-quark constitution
forms a triangle of aether circuiting that holds them
together and, in more complex nuclei, is seen as the
Strong Nuclear Force. This protects them from
electromagnetic disruption. The choice of the charge
nature of the quarks in the trio is that the sum of them
should be positive and match the e- of the partnerseeking electrons for the construction of the ubiquitous
neutral hydrogen atom, its neutrality having isolated it
from electromagnetic disruption. It is this atom upon
which all subsequent nucleosynthetic evolution of the
Universe has progressed.
3. The charge content of the electron, and the
unequalled stability of its aether dynamical structure in
the face of electromagnetic excitation, provides the
starting point for the build-up of atomic structures
throughout the Universe. So the uniformity of these, on
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Although CT is based at the sub-particle aether scale, I have shown that most of its implications require large-distance
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with a physically startling result.
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1.

An Electrical Super-Conductivity Test for CT

“The mechanism of electron pairing in electrical
superconductivity seems to be in need of elucidation.
The transition of solids from electrically resistant to
superconducting, currently known to as high as 135K,
is attributed to the formation of electron pairs (‘Cooper
pairs’) of opposite spin (Cooper 1956; Bardeen et al.
1957). The accepted picture is that electrons, attracted
by the positive field of lattice ions are drawn closer to
one another than their mutual Coulomb repulsion
would otherwise allow. If energy levels are low enough
they are thought then to come together by ‘exchange of
virtual phonons’.”
“In CT we have the possibility that the electrons are
drawn together and held as pairs by mutual aether
circuiting in the manner proposed in Fig. 2 for the
strong nuclear force and discussed for mesons in that
Section. Since the phenomenon of electrical resistivity
arises because the masses of the mobile electrons
interact mechanically with the lattice, it follows that
resistance would fall to zero if the aether circuiting in
the electron pair were so complete that the external
aether pumping, and thereby the mass property, of the
pair vanished.
The CT prediction is therefore that a lump of
material will suddenly become lighter at the transition
to superconductivity, by an amount corresponding to
the mass of all the electrons involved in its Cooper
pairs. If each atom in the material contributes one
conduction electron the fractional change of mass
would be about 1/1830N, where N is the mean atomic

number of the material - a surprisingly easily measured
quantity. If present it would provide fundamental
support for the CT mode of mass generation but if
absent it would not undo other relevance of CT.”
[Text from p. 744 of Osmaston 2010]

Note also that another laboratory test for CT was
proposed both in that paper and in Osmaston (2013).
This involves the deflection of a light beam passing
laterally between two long plates when these are
charged differentially.

Figure 1. Taking a look inside a finite-sized fundamental
particle made of aether. Mass and mutual gravitation as the
result of vortical action Inside a particle – gravitational
action. On the right is a cross-section of the central image.
The mass of a particle or particle assemblage is measured by
its (aether-sucking) ability to attract others. On the left, two
quarks (= mesons) are unstable (<10-7 sec) because aethercircuiting is poor (strong nuclear force is insufficient), but
three quarks (protons) are stable, although adding an electron
(neutrons) causes instability (10 minutes) in a free state,
exposed in randomly moving aether.
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