6. Space—time Analysis

Space time Motion

From the foregoing account of various physical phenomena it has
become quite clear that we cannot evade the need to analyse the
details of space-time structure. The existence of the aether is not a
matter for speculation. It is subject to straightforward analysis in
simple and logical terms. What has been presented already serves
merely to show that we need not be deterred by the presence of
Einstein’s Relativity, by Quantum Theory or Wave Mechanics. The
aether, or space-time, as it has been termed, can make these various
theories, or at least the experimental evidence supporting them, fit
together in one unified structure. Now, guided by the contents of the
previous chapters, it is necessary to attack the problem of analysing
this aether. It would, of course, have been more logical to start with
this analysis, but the author would have perhaps been taxing the
reader’s patience to embark upon such a task without first showing
where accepted theory is weak and demonstrating some of the poten-
tial of a new approach.

To proceed, space-time has been shown to comprise a uniform
continuum of electric charge permeated by a cubic array of electric
particles of opposite polarity. Any normal motion of these con-
stituents of the acther has, at all times, to be parallel or antiparallel.
This means that motion i1s harmonious, probably in circular orbits.
The requirement for the mutually parallel or antiparallel motion
state comes from the law of electrodynamics presented in Chapter 2.
With such motion the forces between charges act directly along the
line of separation. There are no torques in the space-time system.
Action and reaction must be balanced. Hence this basic motion
condition. With it comes the condition of universal time, the Hypo-
thesis of Universal Time introduced in Chapter 4. This is consistent
with the property of the electrical system by which the positive charge
is attracted to the negative charge by a torce proportional to dis-
placement. This is the feature of the linear oscillator, the cause of the
fixed period oscillation of the universal time. It is this condition that
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force is proportional to displacement which tells us that we are not
dealing with particles of charge in both of the polarity systems.
Instead, we note that if a particle of charge is located in a uniform
continuum of opposite charge, and is displaced from a ncutral
position, it is subject to a restoring force proportional to displace-
ment. It a lattice array of such charge contained in particle form is
displaced as a whole from the neutral position, then each particle in
the array will, in effect, be subject to its own interaction force with the
continuum. There arc constraints operative to hold the array cubic
in form. as alrcady explained, but essentially the lattice remains as a
kind of whole unit capable of motion as a whole. It maoy be subject
to local disturbance in the presence of matter and under the effects
of electric fields due to matter, but we are speaking of an entity, which
has properly been termed a frame, the E frame, in previous analysis.
This means that the lattice particle constituent in space—time is
formed like the atoms in a crystal and can withstand /inear force,
whereas there is less restraint on the development of spin or rotation
within the lattice. Note that this is a most important feature. The need
to balance linear force in the application of Newton’s Third Law of
Motion has misled physicists who cannot admit the aether. Without
it, there is no complete system, as required by Newton. With it, there
is a complete system and Newton’s law holds. The true law of electro-
dynamics is then derivable from experimental results, and the
Trouton-Noble experiment can be utilized to verify the reasoning.
The aether, or, more properly, the lattice of space-time cannot
withstand turning forces. The fact that it can turn has been the basis
of the general account of the photon phenomenon. This is to be
developed further below to derive Planck’s constant. However, in
connection with photon radiation, it is observed that momentum is
propagated in quantum form. The lattice of space-time provides the
rigid structure able to carry this momentum. On the other hand,
energy 1s not transported by the photon. Nor is it transported by
electromagnetic waves. Space—time is primed with energy. It takes
and gives energy in quanta as it accepts and releases momentum
quanta. Otherwise energy merely diffuses to be uniformliy distributed.
as m a gas communicating thermal encrgy by diffusion. In such a gus,
energy released as heat can promote the transmission of a sound wave
well n advance of the thermal migration of eneray.

Returning to the electrical features of space—time. we note that
motion is essential to its character. There is a definite displacement
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distance between the positive charge and the negative charge. The
restoring force proportional to this displacement is in balance with
the centrifugal force of the motion. The ground state, or basic motion
state, i1s taken to be that in which the interaction encrgy between the
opposite charges is zero. The electrostatic interaction energy would
be negative for minimum energy conditions. This is ruled out
because for minimum energy conditions there is no displacement of
charge needing balance by centrifugal force action. Any motion is
then random. There would be no basis for saying that time or any-
thing else had association with universal physical constants. The zero
energy condition is the most logical state, in the circumstances, at
least if we consider only the two space-time constituents so far dis-
cussed in this chapter. Later, we will see that Nature is just a little
more complicated than this.

Next, it is necessary to formulate the motion state of the space—
time charge. Accordingly, let m, denote the mass of cach lattice
particle of charge e. Let p denote the mass density of the substance
providing the balance and moving with the continuum charge, the
latter being uniform and having a density denoted p. This is charge
density, and it is opposite in polarity compared with the lattice
particle charge. Let x - r denote the radius of the orbit of o, that is,
the orbit of the G frame, whereas the particles form the £ frame. Also,
let 2 denote the angular velocity of their motions, as before. Then,
since the restoring force on charge ¢ is 4roe times displacement
distance, balance of centrifugal force for both systems gives:

dnoex =meQ3r (6.1)
Ndncex =pQ3(x —r) (0.2)

where v is the total displacement, the sum of the radii of the orbital
motions of the two charge systems. N is the number of lattice par-
ticles in unit volume.

Before proceeding with this analysis, it is appropriate to note that
previously, particularly in Chapter 5, it was assumed that the orbital
radii of the £ and G frames were identical. This remains to be proved.
In the meantime, consider the following. Take two systemsindynamic
balance at angular velocity Q. Let their mass densities be p and p/,
and their orbital velocities © and ¢’. Then, balance of centrifugal force
gives:

pQe=p'Qr’ (6.3)
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Angular momentum is:
preiQ L p'v’2iQ (6.4)
Kinetic energy is:
Lpr+ 1pTp2 (6.5)
Differentiating (6.5). a change in kinetic energy is given by:
prde +p'v'de’ (6.0)
From (6.3) and (6.6), the change in kinetic energy is:
pulde +dv') =1 pede (6.7)

approximately, if the systems move at velocities approximately
cqual and if the relative velocity between the two systems, ¢+, 1s
¢ exactly.

By comparing (6.7) with (5.3), it is seen that the results obtained in
Chapter 5 do not depend upon maintained equality of the orbital
radit of the two systems in balance. Only one system need be dis-
turbed. Also, taking angular momentum given by (6.4) as conserved,
comparison with (6.5) indicates conservation of kinetic energy.
However, as previously explained, we need take only one of the two
energy factors. If we assume invariable mass, we can take kinetic
energy change and ignore the energy stored in opposing the restoring
forces, as well as ignoring conservation of angular momentum. If we
allow variable mass but constant kinetic energy and constant angular
momentum, we are left with the same result by considering only the
restoring force energy action. This is pQe times the distance incre-
ment dc/Q. It is the same as (6.7), and again does not Iimpose any
condition that both system radii should change together.

The whole point of this analysis is to show that the findings in
Chapter 5 can be retained even though we specify that only the lattice
particle system is disturbed by energy storage due to field action and
matter. It allows the assumption that the charge density ¢ remains
always uniform. Any distortion of the motion state of ¢ resulting in
a change of radius of motion in one region compared with that in
another would require a variable . This is precluded in the whole of
this analysis. Tt is a firm assumption that the radius of the orbit of
the continuum charge is fixed. It is assumed that velocity in this orbit
is ¢/2. This is a matter for later proof,
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Electromagnetic Wave Propagation

The particle lattice is the £ frame of space—time. 1t is the electro-
magnetic reference frame. It is now necessary to show how disturb-
ances are propagated at finite speed relative to this frame.

To proceed, the fundamental harmonious motion of space-time
in its undisturbed state is ignored. Any forces needed to sustain such
motion in the inertial frame are deemed to be present, but they are
ignored because the analysis will consider only effects relative to the
E frame. Then, we may follow the usual line of argument in electro-
magnetic theory. First, the force on an clectric charge e is the
product of e and what is termed the electric displacement of other
charges present. Denoting this displacement D, the force on the
element is:

F=4reD (6.8)

The quantity 4 is introduced to keep the units right. Secondly, from
the inverse square law of force between electric charge, Coulomb’s
law, the charge density ¢ of a system of charge giving rise to D may
be evaluated from the relationship:

div D=¢ (6.9)

This expression div D is the divergence of the vector quantity D,
since it represents the rate at which D changes with distance. Thus, if
the charge e is initially at rest in a neutral position and is unrestrained
against the action of the charge forming o, a displacement of ¢
through a distance x will cause D to become ax, from (6.9). The
restoring force acting on e will then be, from (6.8):

F=4necx (6.10)

This explains the basis of (6.1).
If a quantity H is defined by an equation of the form:

[Hds = 4zn{CdS (6.11)

where the integral of # is taken around the boundary s of the surface
area S over which the integral of the quantity C is taken, and C
denotes the electric charge conveyed through unit area of S and
normal to it in unit time, an observation by Faraday may be formu-
lated thus:

j &Y
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I d [
= 2
f[)([s o J HdS (6.12)

Here, D is the component of electric displacement parallel to ds. The
quantity ¢ is a constant having the dimensions of velocity. It is the
ratio of electromagnetic and electrostatic units, since H is magnetic
field. In the above equation ¢ denotes time.

Equations (6.11) and (6.12) may be written in the forms:

4rnC=curl H (6.13)
1 dH

These equations represent Faraday’s laws of induction. The motion
of electric charge is shown, by these equations, to induce electric
displacement elsewhere. The quantity H establishes the coupling in
this process. It arises from the action of electric charge in motion.
What H is, physically, is not explained by this conventional treatment.
In the early chapters it has been suggested that the magnetic field /
is a condition in which energy priming space-time, probably, as we
have just seen, in a form of stored energy linked with the restoring
action between the E and G frames, is deployed into a dynamic
electric field energy associated with moving charge.

Now, the process of producing a magnetic field does not imply the
radiation of clectromagnetic waves. Faraday’s analysis applies to the
reversible energy exchange conditions we associate with magnetic
phenomena in dynamo-electric machines and transformers. Historic-
ally, equations (6.13) and (6.14) were found to be inadequate if
applied to current flow in an open circuit. Thus, a circuit which
includes a capacitor undergoing discharge has current flow in which
the charge does not traverse the open part of the circuit between the
capacitor plates. To overcome this problem, Maxwell recognized
that there could be a motion of charge in the aether. Such charge
could give rise to a displacement current. Then, the expression C is
renlaced by C+dD/dt to produce the equations:

It
—dH/dt =4nc? curl D (6.16)

4r (C+i(12) =curl H (6.15)
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The term dD/dt introduces the electrical character of the acther and
allows these equations to be used to account for the observed
electromagnetic wave propagation phenomena of the aether mediun.

In the absence of the effect C, that is, well away from an electric
source, the equations can be put in the form:

dVidt = ¢ curl H (6.17)
-dHjdt =ccurl V (6.18)

provided we put Vas 4z D, and put H as a quantity in electromagnetic
units rather than electrostatic units, by dividing by ¢. The quantity V
is electric field intensity.

In a plane wave propagation, both ¥ and I{ are constant in
magnitude and direction in a plane normal to the direction of
propagation. Taking co-ordinates x, y, = at right angles and assuming
propagation in the x direction, equations (6.17) and (6.18) give:

dVyidt = —(dH;!dx)c (6.19)
—dHldt =(dVy/dx)c (6.20)

There is also a pair of similar equations relating V. and H,. the
electric field intensity in the = direction and the magnetic field inten-
sity in the y direction, respectively. Derivatives of the fields in the
»and = directions are zero in view of the constancy applicable to the
plane wave.

The combination of (6.19) and (6.20) to eliminate /{.. for example,
produces:

PV, e = (d2Vy)dx®)e? (6.21)
The general solution of this may be written as:
Vy=/i(x=ct) = fo(x = ct) (6.22)

where /1 and f> are functions of the single arguments v ¢/ and
X +ct. respectively. Then, assuming that the wave disturbance is
moving in the direction of x increasing, it is only the solution in x - ¢
which needs to be considered. This solution indicates that the electric
field intensity in the y direction is constant if measured at a position
which advances in the x direction at the velocity ¢. The velocity of
wave propagation is c.

This does not mean that whatever it is that forms the field is
advancing too. The solution shows that, if a detector travelled at
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velocity ¢ in the x direction, the field intensity would appear constant,
whereas, if the detector remained at rest, the field intensity would
vary in dependence upon the nature of the wave disturbance.

Now, this theory according to Maxwell, based as it is upon
Faraday’s observations, explains how it is that electromagnetic
waves are propagated at the velocity ¢, which is also a parameter we
find relates electromagnetic and electrostatic units. As is well known,
¢ can be measured in the laboratory without even examining any
propagation phenomena. The theory does not explain the mechanics
of the acther which give rise to the phenomenon of finite velocity
wave propagation. Maxwell’s theory is really empirical. It involves a
displacement current concept, and it is accepted, even though physi-
cists are reluctant to assign charge in the acther as the source
providing the displacement current. In the author’s interpretation
under review, charge in space-time has been specified. Now, we will
proceed to derive the disturbance propagation velocity of the £
frame lattice of this space-time medium. The parameter ¢ relating
electromagnetic and electrostatic units will be shown to equal this
propagation velocity, Maxwell’s equations will be used, though it
will be sought to interpret them to provide physical insight into the
nature of the displacement current.

Initially, the following analysis uses the accepted principles of
electron theory. Remember that the analysis 1s with respect to the
electromagnetic reference frame. The medium under analysis 1s,
typically, a system of N electrons per unit volume. The electrons
have charge ¢ and mass m, and are all subject to a similar restraining
force proportional to displacement distance,denoted Ay, where & is the
force rate and y is distance. The equation of motion of the electron is:

m(d?y/di?) +ky — eV, =0 (6.23)
Here, V', is the electric field intensity in the ydirection. It is given by:
V[/ = VU.’/ *47‘[1’\/?}' (624)

Voy is the component of electric field intensity due to charge displace-
ment in the acther. These two equations have the following solutions
for V and y:

k- p*m :
Voy=d 07 o 6.25
Y {/\f —p*m +4nNe? } Vou (0-=)

¢

= s st Vo 6.26
! {/" P »4711\"0'—’} oy (6.26)
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p is the angular velocity of a simple periodic disturbance imposed
upon the system. To eliminate 4, it is convenient to put:

Kk =py,°m (6.27)

noting that p, is the angular velocity of a free vibration of the
electron, that is, one for which Vy is zero.

From (6.19), as modified to cater for the motion of electron charge,
by reference to (6.15):

dnNe(dy/dt) +dV,ldt = ~ (dH. dx)c (6.28)
Hence, from (6.24) and (6.28):
(l:‘)Hz B (12 Vg//

= e plo)
dtdx dr? (6.29)

From this and the differential of (6.20) with respect to x:
2V, ldt? = c2(d?V,, dx?) (6.30)

By analogy with (6.21), it may then be shown that, since ¥, and V,y
are proportional, the propagation velocity of the electron medium is:

A (Vy!Voy) (6.31)
From (6.25) and (6.27), this velocity, denoted r. may be written as:
v=cy/[1/(1 +¢)] (6.32)
where ¢ is given as:
¢ =4nNe>/m(p,> — p>) (6.33)

This 1s @ formula used in electron theory to determine the refractive
index of @ medium in terms of the electron systems in its crystalline
atomic structure. If no electrical matter is present, the propagation
velocity © becomes ¢ because ¢ is zero. If a plurality of different
electrical systems exists, then ¢ becomes a summation of a series of
terms like (6.33).

If, now, we analyse the space-time system itself on the assumption
that 1t contains electrical systems reacting to disturbances just as the
clectron system described, we see that the unity term in the denomin-
ator of (6.32) may itself have the form of (6.33) or be a summation
of such terms. To be unity, there must be no dependence upon
propagation frequency. Thus, p must be very small compared with
po. Earlier in this chapter, it was argued that the G frame moved in a
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fixed orbit. This was consistent with the charge density ¢ remaining
uniform. Wave disturbance. therefore, no doubt involves displace-
ment of the particle lattice. This lattice sets the £ frame by its ground
state, its undisturbed state. If it is displaced, each particle of charge
e will be subject to a restoring force towards its ground position in
the £ frame. This force will be 47ge times the separation distance,
making this term the rate k applicable in (6.27). Thus, for the
lattice particle of mass mi,:

4noe =py2m, (6.34)

Since Ne becomes o, in the sense of this equation, it is seen how 7
becomes unity in (6.33) when p is negligible. Thus. the theory of
space-time presented will explain why the velocity of clectromagnetic
waves in free space is the parameter c relating electromagnetic and
electrostatic units. It is to be noted that p, is not equal to Q in (6.1).

The above account explains why electromagnetic waves are pro-
pagated by the space-time lattice at the velocity c. It is important,
however, to note that this wave propagation cannot be connected
with the electrodynamic interaction of gravitation. Electromagnetic
waves are attenuated in inverse proportion to distance from their
source. Gravitation is an inverse-square-of-distance phenomenon.
We are not, therefore, concerned with the problem of wave propaga-
tion by the space-time particle lattice, when we analyse effects at
frequencies of the order of Q. Propagation at such high frequencies
involves another mechanism. This is the mechanism by which
disturbances are propagated through the medium separating the
lattice particles.

In Chapter 1 the effect of accelerating an electric charge was
considered on the basis that a wave disturbance was radiated from
the surface of the electric charge at the propagation velocity ¢. In
Appendix I it is shown, by equation (4), that the pressure P within
an electric charge e is given by:

P=e2/4nbt (6.35)

where b is the radius of the charge, assumed spherical. If this applies
to the lattice particles forming the E frame of space-time, there is
the conclusion that a pressure P given by (6.35) pervades space. It is
this pressure which holds the lattice particle charges, all quantized
at e, together in their discrete quanta, and ensures that all the
particles have the same mass. Now, whatever this substance might be,
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if it exerts a pressure it must contain energy. Since energy is con-
served, we may write:

Energy density times volume = constant (6.36)

If the substance is nothing but mere energy, and the substance is
primordial, it cannot be considered as a gas or fluid. It cannot store
more energy, nor can it be considered as expanding adiabatically or
isothermally. Nevertheless, it can be displaced to fill voids in space.
It can expand, if it has space to move into. Let us suppose that there
is a pressure P urging the energy into motion at a limiting velocity r.
Then, in unit time the energy flowing across unit area will be ¢ times
the energy’s mass density. The rate of change of momentum will be
¢ times the mass of the energy density. Since this is across unit area.
it is the pressure P. Thus, if energy is mass times ¢2 as shown in
Chapter 1, where ¢ is the propagation velocity of disturbance in this
medium, the energy density is ¢2P/v2. Thus (6.36) becomes:

Pressure times volume = (r/¢)? times a constant (6.37)

From the theory of sound propagation in a gas satisfying this
relationship, assuming v'c is a constant also, the disturbance pro-
pagation velocity is given by:

Lo =/(Ppo) (6.38)

where p, is the mass density of the medium. But PoC= 18 2P,
Therefore, v, is the velocity r. Also, t, is ¢, since all three of these
velocities are propagation velocities of disturbances in the medium.

It is concluded that the space surrounding the lattice particles 1s
filled with energy, the density of which is equal to the pressure given
by (6.35). A lattice particle has a volume 47b33. From (6.35). it
displaces energy of ¢2/3b. This energy has the effect of giving buoy-
ancy to the lattice particle. It is exactly half the mass energy of the
particle, from equation (6) in Appendix I, and so, the effective mass
of the lattice particle is given by:

mo = e?/3bc (6.39)

This is a most important result. In the following analysis all other
charged particles are taken to have a mass given according to
equation (6) of Appendix I. The reason is that we will find that the
lattice particle m, is the lightest of all particles. The electron is about
twenty-five times heavier and since it displaces about 1/1,840 of the






