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of the aether. which will thereby dicate the mass-energy of the
pair of virtual muons that exists for each cubic acther cell of side
dimension d. Additionally, our analysis. by bringing the electron
into the picture, will derive the odd integer value N that was
introduced m chapter 2 as having the value 1843.

Such 1s the scope of this chapter. [t is the essential
foundation on which the whole of'this author s theory is founded.
The analysis to be presented was developed i the latter part of
the 1950s and was first published privately in printed form in
1960 m the author’s 48 page booklet entitled: *7/he Theory of
Crravitation ', when the author, owing to a change i employment
upon bemg appointed to a Senior Manager position with IBM,
was obliged to arrest his private research puisuit to concentrate
upon his career in the patent profession. This explains why the
advancement of the theory became so protracted in development
over time and lacked the endorsement which a career in academia
can offer. It is a curious coincidence that Einstein’s theory was
conceived during his early vears as a Patent Examiner in Zurich,
given perhaps the stimulus of dealing with the field of invention
on a daily basis, and no doubt Einstein was lucky in finding the
favour of Max Planck. who supported publication of his papers.
However, in moving ahead now to publish this account of my
theory, which is probably my final contribution on the subject. it
is for future generations to judge the merits of my work relative
to that of Einstein. Hopefully, what I have to sav will have some
impact, but as to this chapter 7. for my part it is more a
reminiscence on past work dating back some 50 vears. from when
I concluded my years of Ph.D. research and entered the patent
profession.

Do keep in mind, however, that I have presented something
of vital importance in earlier chapters, something wholly new, by
changing my account of gravitation trom the interpretation of
gravity as an electrodynamic force consistent with the
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expectations of those in search of a unified field theorv to the
recognition that gravity is, in a sense, an “inverted” electrostatic
force. The theoretical derivation of G, the constant of gravity, in
terms of gravitons is unchanged. but I will explain later in chapter
9 the reason why I was obliged to alter course. The contest
against Emstein’s theory is nevertheless as strong as ever and |
hold my ground firmly in now reproducing here in this chapter 7
an edited and slightly extended version of pages 103-115 of my
1980 book: *Phvsics Unificd .

The Mass of the Quon

We first consider the aether particles. the quons. that form
the E frame lattice system.  As with the gravitons and electrons,
the Thomson formula s used to relate energy E. mass and charge
radius of the quon, its charge ¢ being the same magnitude as that
of the electron:

E=20"3b ... (7.2)
where b denotes quon charge radius.

Quons have the lowest energy quantum ot all charged
particles, owing to their radius b being larger. The least energy
state 1s justified by the fact that the lattice structure of the
undisturbed aether must be the ultimate in stability, a feature
which demands also that the quons must be in a state of
equilibrium in their interaction with the rest of the acther system.
This is assured if the energy E, as a property of a charge sphere
of volume 47b*/3. implies an energy density which is common to
the aether as a whole and so shared by the surrounding medium.
Thus, with d as the lattice dimension. the cube side length or
spacing of the cubic array of quons. we can sav that the total
energy per unit cell of volume d° is:

E, = (12m)qd*b' ... TR (7.3)

This 1s the energy density of the aether, on average. at rest
in the mertial frame, the frame of reference intermediate the E and
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G frames, and much of this energy. the component other that the
energy of the quon and the few gravitons present. is deemed to be
that of a pair of virtual muons in each cubic cell of aether that are
active by creation and decay by mutual annihilation followed by
recreation as on ever-ongoing process.

The effective mass of the quon is not found by using the
formula E = Mc". because. when the quon moves in that
untformly dense background sea of” energy. it behaves as if its
mass ts halved. This is akin to a known property of the motion of
a spherical body through a liquid. We know from the study of
hydrodynamics that. if that body has a mass density equal to that
of the liquid, it seems weightless owing to buovancy. but there is
an apparent mncrease in mass when a sphere s accelerated as if
that mass 1s half of the true mass of the bodyv

Accepting that this analogy applies to the problem of the
aether. our lattice particles will exhibit an cffective mass i their
orbits ot radius r of:

m, = q~3be (7.4)

The lattice particles. the quons. mutually repel by their
Coulomb interaction. As in the formation of crvstal structure
within matter. we may then expect some kind of cubic or
hexagonal lattice to form. This 1s the mmmmum energy structure
that applies in the circumstances. but those circumstances as they
exist in matter are quite ditferent trom the situation in the aether,
because the miimum energy criterion in matter usually results in
what 1s an overall negative energy density. [his is because the
omnipresent acther has a slightly positive energy density and so
It can permit matter to exist in a crvstal structure that the aether
is denied owing to the fact that its mmimum energy density
attributable to electrical interaction has to be positive.

[ then found. from my analvsis of the aether. that if
minimum energy conditions were apphed to the space medium
and negative energy density were to be permitted. then the aether
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lattice particles would all be at rest at neutral positions in that
charge continuum, each quon sitting in its own cell and in a
structure that was body-centred cubic, as iniron. There would be
no motion. Our universe would be dead and lifeless. The aether
would have no character relating to time and the exercise of
explorig its properties would be meaningless.

However, by assuming that the lattice particles of the
aether would form m a structure which involves the least possible
electrical interaction energy consistent with it being everywhere
positive, then, Eureka, everything fell mto place. The aether
lattice structure had to be simple cubic in form. There had to be
displacement of the particles from the centres to which they were
drawn by electrostatic action and, to keep that displacement, they
had to move m orbit in synchronism with one another and so the
acther became a clock which keeps perfect time, even though it
ticks at the very high frequency we associate with electron
creation.

[t has been shown in chapter 6 that the charge
displacement distance is 2r. where r is the radius of the orbits
involved, and that the angular speed Q n orbit 1s ¢/ 2r. Presenting
again the electrostatic force expression (6.1) of that chapter and
equating it to m (Q)r, we have:

m,(Q)r = (dnoq)D ... (7.5)
where D is 2r, which gives us an energy term:
mec = 32A6qr. . (7.6)
Since the space medium is electrically neutral:
q=od ... (7.7)

This brings us very close to obtaining a value of the quon mass in
terms of r/d and the unitary charge e of the electron. presuming
that q is equal to e, and so the onward task now is to determine
the value of r/d.
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The Aether’s r/d Factor
This ratio 17d. as the orbital radius r of the rhvthmic
quantuwm jitter motion of the aether in terms of the aether lattice
cell dimension d, 1s determimed as bemg very shghthy greater than
the r7d value at which the charge g interacts with the continuum
charge density & to have zero electric interaction potential.
Accordingly. the governimg equation is:

E = ZZ( q/2x) - ZJ( qoxdV - jj( o 2x)dvdV
.............. (7.8)
The factors 2 in the denominators are introduced because
each interaction if counted twice in the double summation and
double mntegration. The summations and integrations extend over
the whole volume of space but as we shall see it suffices to limit
the range to just a few lattice spacings d. To simphlifyv the
presentation we regard d as unity i the stages of integration and
summation.  Boundary conditions are of little consequence.
Electric interaction energies. when reduced to local energy
density terms. can in no way depend upon remote boundary
conditions. The lattice condition assumed need not hold as a
rigid pertect lattice throughout space. 1t can be distorted. but we
do not expect the synchronous character of the lattice particle
motion to hold bevond the range of the boundaries ot vast space
domains of the aether. domain size being a matter of analysis in
chapter 8.
The next step i our analvsis 1s to differentiate E of this
cquation (7.8) with respect to o©. after recogmzing that

» j ( qo/x)dV incorporates an oftset term 2zoq(2r)- to allow for
b

the 2r displacement. The object of this 1s to eliminate the 6-o
interaction by determining the mimimal energy condition by
equatig the result to zero.  Then we shall know that distance 2r.
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Differentiating (7.8) with respect to &, equating to zero and
then multiplying by &, we obtain:

ZJ.( qo/x)dV = jj( c-x)dvVdv (7.9)
From (7.8) and (7.9) we then find that:
E = 2 (a72%) - 2 [(qo20dV . (7.10)

Since E 1s zero the factor 2 is not important as we now
evaluate the relevant terms m five stages and consolidate the
results in a sixth stage.

Stage 1: Z( q7/x) between one quon and surrounding quons
Still regarding d as unit distance. the coordinates of all
surrounding quons in a cubic lattice are enven by I.m. n. where 1,
m, n may have any value in the series U_ and plus or mimus 1. 2,
3. etc. with the co-ordinate 0.0.0 excluded. Consider concentric
cubic shells of surrounding quons. The first shell has 3*-1
particles, the second 3%- 3°. the third 7°- 3%, cte. Anv shell is
formed by a combination of quons such that. if z is the order of
one shell, at least one of the co-ordinates 1. m. n s equal to z and
this value is equal to or greater than either of the other two co-
ordinates. On this basis it is straightforward arithmetic to verity
the tollowing evaluations of this sequence of summations. S
denotes the summation as applied to the z shell.
S, = 1910408
S, = 38.08313
S; = 37.12236
S, = 76.16268

7

By wav of example, S, is the sum ot the six terms:
Ovd = 24405 = 2406 + 1248 - 2409 -8 12
and here 6+24+24-12+24+8 is equal to 3°- 3°.
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Stage 2: The evaluation of j( qo/x)dV in relation to S,

The limits of a range of integration corresponding with the
z shell Tie between plus or minus coordmates (2 -1:2) and plus or
minus coordinates (z+1/2). An integral of qo'x over these limits

is denoted qod-1, where:
i

L= 24z [ Csin [ 1372 dy

which. upon integration. 1s:

I, =2dz(cosh'2 - 70)
and which. upon evaluation. 1s:
I, = 19040619058z ... ... (7.11)

Note that within I, there 15 a component |, for which z in
this latter expression is effectively 18 so that:
[, = 2380077382 ... (7.12)

Stage 3: _[( qo/x)dV for quon 2r displacement

As already indicated this component ot the mtegral is given

bv:
2r6q( )
and this expression. in units of - d. with ¢ as q-d” is. simply:
Sm(rd)y (7.13)

and so, once we merge the results of stage | and stage 2. we are
close to determining the value of r d from their difference.

Stage 4: Correction for quon charge volume

The stage 2 calculation did not allow tor the physical
displacement of & charge owing to the tinite size of the quon,
which has a charge radius b. This correction term 1s the integral
from 0 to b of Gq/x as 1t applies within a spherical shell of area
4nx” and thickness dx. This is:
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2ab/dyieqdy (7.14)
and. from (7. 4) and (7.6), we know that:
bid =(drrvox (7.15)
so that. in units of ¢7/d. the correction found by combining (7.14)
and (7.15). 1s:
(dry 74008z (7.16)

Stage S: Combination of terms.

One very mmor term is still nceded to complete the
analysis. This is because the quons. along with anv particles of
matter that sits m the E frame. will be moving relative to the
charge contimuum o at the relative speed ¢ and this must drive the
c charge out of their wayv and so compress ¢ to a moderate
extent. It would seem appropriate to accept that the mutual
repulsion within the & charge owmg to this compression will
spread the effect over a relatively Targe tecion so as o mmimize
the energy needed. energy which will add in some measure to the
0-G Interaction,

Because the volume of continuum charge displaced by the
presence of a quon is very much greater than that displaced by
protons and electrons, this considerauon 1s a tactor needing
consideration only 1n respect of the quons.

We proceed by estimating its significance n relative terms
as reterenced on the quantity detined by (7.16) as just derived.
The charge displaced by the quon is 4zb'c. X and its displacement
is to a mean distance kb, where kb can have a value approaching
d/2 if the displaced charge 1s spread over much of the aether cell.
would imply an energy term given by

drqob’/3kb
which is:
(d/3Kkbrdy g dy (7.17)

This 1s 2/3k times (7.14) and so. smee (7.10) was derived
from (7.14), the result we seek is the factor 273k which must be
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small owing to the self-repulsion of ¢ but vet must not be less
than 4b/3d.

Stage 6: Consolidation of results

We now need to find the difference between the
summation of the S terms and the summauon of the | terms.
Their convergence is self-evident. [gnormg [ for the moment. the
successive terms differ by a summation of the terms:

0.06346 = 0.00189 = 0.00050 + 0 00020 - 0.00010 ...
and. to sum the series. we match 1t to:

O.01350[13 + 174 - 1.5 - 1.6
or:
0.00050 + 0.00021 + 0.00011 =0.090006 .....

for terms from z = 3 onwards. This vields the summation
0.00105, which upon adding 0.06346 and 0.00189_ vives 0.0664
to subtract from the [, quantity of (7.12) to obtain 2.313068.

This value is the number of units ot energy q~d that we
derive per quon from the first two stagzes of this analvsis. The
third. fourth and fifth stage components are now combined to give
the net zero energy quantity and leave us with the equation:

8m(rid)” =2.31368 - (1 - 2 3kydry 46087 ... (7.18)

This 1s the equation we seek. because it allows us to obtain
a very close estimate of the value ot rvd.  Ignoring the term
involving k. r/d is found to be 0.302873.

Now. before considering that k term. it 1s appropriate here
to mention that I am indebted to certam independent iitiatives
taken by three individuals. mcluding one i particular. who have
put in a great deal of effort to verify the analvsis [ have presented
here. The first such imtiative was that of Peter N. McNeall. an
Englishman living in USA. who drew my attention to a small
numerical error in a version of this analvsis presented in the 1966
edition of my book: *7he Theoryv of Gravitanion™. The second
and most important contribution was that of another Englishman.,
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Dr. D. M. Eagles. who. having scen my 1969 book: /’/ivsics
without Iinstein’. met me to discuss what 1t claimed. whilst in
U.K. between a relocation of his research emplovment in USA to
the National Standards Laboratory in Australia. | mentioned him
in chapter 2. when I referred to a table i a book by B. W. Petley
where Petley had drawn attention to a paper which Dr. Eagles
and I had jomtly authored. This paper was the result of Dr.
Eagles checking my manual eftorts at analvsis to compute 1/d in
the days when powerful computers were available onlyv to
scientists in major research facilines. With Dr. C. H. Burton’s
assistance at that Australian laboratory he produced the definitive
result of such a calculation by using such facilities and duly
advised me that r/d obtained by such analvsis was 0.302874.

Precision here was verv important owing to the
implications this had for determming. with a high degree of
confidence. a numerical quantity which seemed. by coincidence,
to be close to the proton-clectron mass ratio but vet was
somewhat higher. [ refer here to the number N that was
introduced earlier.

As to the third independent mitiative. which has greatly
impressed me. it is that of Bill Buick. of an address in Scotland.
who went to the trouble of providing a computer program which
anyone can run on a home computer to give the results of the
calculations mvolved m deriving r/d.

[n summary, therefore. since the whole of this aether theory
hinges on the calculation of this quantitv. | am able to assure
readers that the analysis is sound and meanmeful. We can.
therefore. now proceed to the more interesting features of this
work by deriving that quantity N that 1s kev to the three constants
of Mother Nature that we are decoding.
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