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The Rate of Change

To avoid a material infinity the rate of change at the moment of the
change must have been finite. Rather than an instantaneous jump
from a little to a lot of something, no matter how small or ‘negligible’
that something might have been, there had to be a gradual transition
at a finite rate of change. Further, the rate of change of that rate of
change, the change's second derivative, at that moment had to have
been finite, and so on ad infinitum for all of the further derivatives.

The Equation (Ellman’s)

That requirement means that the form of the change had to have
been either a natural exponential or some form of sinusoid. We seek
the form of the change as a function U(t) —the ‘U’ being for universe.

The only possible form for the manner in which our universe began
is a sinusoidal oscillatory form. Oscillations, waves, are ubiquitous in
our universe because the universe began from an initial such oscilla-
tory form. There simultaneously had to have arisen an identical-in-

form but opposite-in-amplitude oscillation so that the pair balanced
out.

The function must not be open-ended, that is it cannot ever have an
| infinite amplitude, and the function must smoothly match the U(t)=0
‘change’ condition at t=0, as 13.57 billion years ago.

What about:

U(t)=o0, for t<o and U(t)=t"2, for t=0 and t>0, where 1’ is time.

Well, the first derivatives, for before and after ‘t’ are o (unstated)
and 2t; the second derivatives are 0 and 2 (discontinuous); and the
| third derivative, which is the rate of change of the second derivative
| must be infinite at =0 to produce the instantaneous jump from o to 2.
That cannot have happened in the real universe, so the function fails.
One can conceive of the idea of a function for which all derivatives
are non-zero and no two are alike (in a general sense analogous to the
pattern of digits in an irrational number), but it is not likely that such
a function can exist. In any case the more certain and more simple way
to achieve all non-zero derivatives is a repeating derivative function,
such as:



dU(t)/ dt = £ U(t) [First derivative = the original function] or
d”2 U(t) / dt”2 + U(t) [Second derivative = the original function]

It is a function that might seem usable, meeting the repeating deriva-
tive function is of the natural exponent, ¢, is:

U(t)=o0, for t<o and t=0
U(t)=et—1,for t>o=t+t"2/2! +t"3 /3! + ...

which does have zero value at t=0 and otherwise meets the deriva-
tives requirement.

Of the functions that meet the requirement that the second deriva-
tive equal the original function per equation there are just a few, only
one of which, as Cos(t) - 1, remains, as the others are open-ended (go-
ing to infinite value) or the tangent to U(t) at t=0 is not identical to the
| tangent to the function for t < 0, which is the horizontal t-axis, mean-
ing not zero at t-o.
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Well, we already knew that the conditions had to be a forced de-
fault. The other candidates were ¢t - 1, Cosh(t) - 1, Sinh(t), and Sin(t).

So, combining the times and adding in a frequency parameter, ‘f,
we have

U(t) = Uo-[1 - Cos(2mt-f-1)],
with Uo being an amplitude parameter.

Again to maintain conservation and to avoid getting something
from nothing, there is an identical-in-form but opposite-in-amplitude
oscillation so that the pair balances out, so then:

U(t) = + Uo-[1 - Cos(27m-f-t)]

The universe coming into being had to avoid an infinity of ampli-
tude, an infinite of rate of change, and had to maintain conservation.



Why Did it Happen?

A duration is the period of time that a particular state or set of condi-
tions persists. The duration is terminated by a change, which change
also initiates a new duration. In the universe change is ubiquitous. It is
the constant and continuous stream of change that makes durations
able to be measurable. Before the beginning of the universe a duration
was in process even though it was not able to be measurable. The be-
ginning of the universe was the first change and it terminated the origi-
nal primal duration.

The probability of the happening of such an event as the universe be-
| ginning in the manner described above was / is extremely small. But
the event was / is not impossible, since it happened. Furthermore, in
the absence of that event occurring there was an extremely large dura-
tion of opportunity in which that extremely small probability could op-
erate. In the absence of the beginning the original duration would have
been infinite and that infinite opportunity operated on by minute, but
non-zero, probability results in absolute certainty. The beginning of
the universe could not avoid happening eventually.

Size or amount of time are of no meaning here because there is noth-
ing to which they can be compared or by which they can be measured.
Whatever amount of change occurred is what occurred. Whatever time
| it took, or went on for, whatever its oscillatory frequency was, is what
happened. Twice as much or half as much have no meaning.

Deductions

There are now three conclusions about the initial oscillatory
Uo-[1 - Cos(2m-f-t)] form can now be had:
| The universe of today must be an on-going evolved consequence of
| its beginning, of the initial oscillatory form;
The frequency, f, of the sinusoidal oscillation was, and is, very large;
| and

The nature of the change is one of concentration or density of the
something that is oscillating.

The frequency would have to be either very large or very small, high
enough so that it is not detected or noticed by us in every day life or so
low that it appears to us as no change at all in our experience.



It has already that the only possible form for the manner in which
the universe began is a sinusoidal oscillatory form because oscillations,
waves, are ubiquitous in our universe.

If the frequency of the initial oscillation were so small that it ap-
pears to us as no change at all then it would completely eliminate oscil-
lations playing any significant part in the behavior of the universe as
we know it. Therefore, the frequency must have been very large, so
rapid compared to our perception that we do not notice the oscillation
at all. ’

The change can hardly be one of gross size if it is going on right now
at high frequency as has just been concluded. One can conceive of the '
fundamental ‘substance’, the ‘something’ of the universe flashing into
| and out of existence from a zero to a maximum density or concentra-
tion in an oscillatory fashion at a rate so high that we neither detect
nor notice it at all; but, it is not possible to entertain a concept of real-
ity flashing from zero to full size, a size that includes ourselves and our
environment, in such a fashion.

Besides, the reality that we know is not "flashing into and out of exis-
tence ...." Our reality is more the oscillation itself than what is oscillat-
ing and the continuing oscillation is our steady, constant reality.

Thus the interruption that gave us our universe was the starting of
an oscillation, present to us at a very high frequency, and of Uo-[1 -
Cos(2n-f-t)] form, of the density, as the variation will be hereafter re-
ferred to, of the medium.

So then...

|  What about the identical-in-form but opposite-in-amplitude oscilla-

| tion that maintains conservation and what is the medium, what is that
~ | which is oscillating ?

All so far has applied both to the ‘negative’ oscillation, -U(t), and the

| "positive" oscillation, +U(t), because the exact same reasoning as for

| +U(t) applies to -U(t) and, after all, they are not distinguishable in the

discussion. The terms "+" and "-" are merely terms of convenience for

two equal form opposite magnitude unknown things. We probably

| tend to think of our universe as the "+", but that is meaningless and ir-

relevant. There can be no objective designation of +U(t) and -U(t), no

way to identify one versus the other. Both had to appear and our uni-

verse cannot avoid being the evolved result of both.




The question could arise as to whether +U(t) and —U(t) are co-
located or separate. The answer is that they must be co-located. Their
function relative to each other is to maintain overall conservation from
the beginning. That conservation must be maintained locally and gen-
erally, which requires that they occupy the same space. They initially
are identical except for their +/- oppositeness and therefore each must
obey the same laws thereafter. Those laws practice conservation, and
consequently conservation will be maintained if the beginning con-
served it, which it did.

Since +U(t) and -U(t) are co-located, the universe that we know and
exist in is the combined integrated result of both +U(t) and -U(t). The
"+" and "-" electric charges of our universe, in both matter in protons
and electrons and in anti-matter as anti-protons and positrons, must
derive from that aspect of the beginning. This is akin to the yin and
yang of the tao in oriental philosophy.

The question of what the medium is can only be answered in terms
of its characteristics, what it does and how. It is useless to attempt to
use human terms (gas, jelly, field, aether, or whatever) to describe that
which so far underlies the things our vocabulary was developed to de-

.

scribe. The characteristics of the medium are its definition. The me-
dium is:

A continuous entity, not a mass of ‘particles’ nor anything having
parts;

Simple and uniform throughout, except, of course, for the density
| variations, the oscillation; and

Of minimum ‘tangibility’ or ‘substantiality’.

The problems remaining to be resolved are:
Why did the effects of the equation not cancel? and

How did the beginning produce the Big Bang and evolve into our
universe of today?




First, to Help Resolve—

The Development of the Unified Field Concepts
(from Roger Ellman)

Electric Field

Nothing can travel faster than the speed of light, c. Given two static
electric charges separated and with the usual Coulomb force between
them, if one of the charges is moved the change can produce no effect
on the other charge until a time equal to the distance between them di-
r vided by c has elapsed.

For that time delay to happen there must be something flowing
from the one charge to the other at speed c and the charge must be the
source of that flow.

The Coulomb effect is radially outward from the charge, therefore
every charge must be propagating such a flow radially outward in all di-
rections from itself, which flow must be the ‘electric field’.

.

Motion of Charge and ‘At Rest’

Comparing two such charges, one moving at constant velocity rela-
- tive to the other, at least one of the charges is moving with some veloc-

B ity, v.

|  The flow (of "field") outward from that charge must always travel at

| c. Forward it would go at /c + v] if propagated at ¢ from the source
- | charge already moving that way at v. Therefore, it must be sent for-
- | ward from the charge at [c - v] so that it will travel at ¢ when the v of
its source charge is added. Flowfwd=[c—V]

Analogously, rearward it would go at speed [c - v] if propagated at ¢
| from the source charge already moving the opposite way at v. There-
fore, it must be emitted rearward from the charge at /c + v/ so that it
will travel at speed ¢ when the v of the source charge in the opposite di-
rection is subtracted. Flowrwd=[c+V]

But, that rearward — forward differential means that the direction
and speed of motion can be determined by looking at the propagation
pattern of the flow as propagated by the charge.
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And, if the pattern were the same in all directions then the charge
would be truly ‘at rest’, which means that there is an absolute "at rest
frame of reference.

"

A

Unification of Fields

Except for the kind of field, all of the preceding applies in the same
way and with the same conclusions for magnetic field and gravita-
tional field as for electric field.

Therefore, either a particle that exhibits all three such fields, as for
example a proton or an electron, is a source of three separate and dis-
| tinct such flows, one for each field, or there is only a single such flow
which produces all three effects: electric, magnetic, and gravitational.

The only reasonable conclusion is that electric, magnetic, and gravi-
tational field are different effects of the same sole flow from the source
| particles.

Sources and Their Decay

The flow is not inconsequential. Rather, it accounts for the forces,
actions and energies of our universe. For a particle to emit such a flow
| the particle must be a source of whatever it is that is emitted outward.

| The particle must have a supply of it.
| The process of emitting the flow from a particle must deplete the
| supply resource for the particle's emitting further flow, must use up

| part of its supply, else we would have something-from-nothing and a
violation of conservation.

It must be concluded that an original supply of that which is flowing
| came into existence at the beginning of the universe and has since
been gradually being depleted at each particle by its on-going outward
| flow.




That Which is Flowing

The flow is a property of contemporary particles. Those particles are
evolved successors to the original oscillations with which the universe
began. Then, that which is flowing is the same original primal ‘me-
dium’, the substance of the original oscillations at the beginning of the
universe.

Since it is flowing outward from the myriad particles of the universe
simultaneously and that flow is interacting with myriad others of those
particles without untoward interference, the ‘medium’ must be ex-
tremely intangible for all of that to take place, any one particle's flow
’ flowing largely freely through that of other particles, as intangible as,
well, ‘field’.

i

Onto the Answer to the Beginning

Before the universe began there was no universe as now. Immedi-
ately afterward there was the initial supply of medium to be propa-
gated by particles. How can one get from the former to the latter while:
| (1) not involving an infinite rate of change, and (2) maintaining conser-
| vation?
| The only form that can accommodate the change from more-or-less
nothing to something much in a smooth transition without an infinite
rate of change is the oscillatory form of equation, below.
Uo-[1 - Cos(2m-f-t)]
The only way that such an oscillation can be in existence without vio-
lating conservation is for there simultaneously to be into existence a
| second oscillation, the negative of first equation, as follows.
-Uo-[1-Cos(2m-f-t)]
That is, the two simultaneous oscillations must have been such as to
yield a net of not anything, the prior starting point, when taken to-
gether.
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The Oscillatory Medium Flow = Electric charge and field

The initial medium supply of each particle, each being a direct ‘de-
scendant’ of the original oscillation at the universe's beginning, must
be oscillatory in form per the two equations. Therefore the radially out-
ward flow from each particle is likewise an oscillatory medium flow of
| the form of equations.
| The flow is radially outward from the particle, therefore, the oscilla-
~ | tion of the medium supply of each particle is a spherical oscillation.
The particle can also be termed a center-of-oscillation, which term will
| also be used here.
|  The amplitude, Uo, of the [1-Cosine] form oscillation is the ampli-
tude of the flow emitted from the source particle, which flow corre-
sponds to the electric field. Thus the oscillation amplitude must be the
charge magnitude of the source particle—the fundamental electric
charge, g, in the case of the fundamental particles, the electron and the
proton. Then, the conservation-maintaining distinction of amplitude
+Uo versus amplitude -Uo must be the positive / negative charge dis-
tinction.




The frequency, f, of the [1-Cosine] form oscillation must then corre-
spond to the energy and mass of the source particle, that is the energy
of the oscillation is E = h-fand the mass is m = E/c"2 = h-f / c"2.

While it does not pertain to the universe's beginning, because the
outward medium flow from each particle must deplete the source parti-
cle's remaining supply of medium for further propagation, the ampli-
tude magnitude, Uo, must exponentially decay. That is, it must be of
the form of the equation: | U(t)| = Uo - e”-t/1

Medium Emission and Medium Flow

When a charge is at rest, medium is emitted by it and flows outward
in the same manner in all directions, but, when the charge is in motion
at constant velocity, v, the flow forward is emitted at speed [c-v] and
rearward at [c+v] per above. There can be only one frequency, f, in the
[1-Cosine(2s-f-t)] form oscillation of the emitted flow regardless of
whether it is directed forward, rearward or sideward. Therefore, to ob-
tain the slower speed, [c - v/, emitted forward the wavelength forward,

Mwd , must be shorter so that the speed at which the flow is emitted, =
f-Afwd , will be slower. The case is analogous rearward where Arwd is
longer in order for the speed, [c+V], to be greater.
In all directions from the moving charge, including any that are par-
| tially sideward plus partially forward or rearward, the speed of emis-
| sion and the wavelength emitted will be the resultant of the sideward
| plus forward or rearward components of a ray in that direction.
|  The absolute rate of flow outward of the emitted medium must be at
| speed c. Forward that comes about because the forward speed of the
" | charge, v, adds to the forward speed at which the medium is emitted,
[c-v], resulting in the medium flowing at the speed of the sum, speed =
| v+[c-v] =c.
|  That speed increase raises the [1 - Cosine(2s-f-t)] form oscillation
frequency (per the Doppler Effect). Thus forward medium flow speed
is ¢ = ffwd-Afwd . Analogously rearward the speed of medium flow is at
| ¢ = frwd-Arwd.
In all directions from the moving charge, including any that are par-
tially sideward plus partially forward or rearward, the speed of flow
will be ¢ and the frequency and wavelength of the flow will be the resul-




tant of the sideward plus forward or rearward components of a ray in
that direction.

Magnetic Field -

A charge at rest exhibits the electrostatic effect but not the magnetic
effect. That charge has a spherically uniform pattern of [1 - Cosi-
ne(2sm-f-t)] form oscillatory medium emission and flow outward.

A charge in motion exhibits the magnetic effect in addition to the
electrostatic effect. That charge has a pattern of emission and outward
flow of medium that is cylindrically symmetrical about the direction of
| motion but that varies in wavelength and frequency from ffwd-Afwd
forward to frwd-Arwd rearward.

The electrostatic [Coulomb's Law] effect is due to charge location.
The magnetic [Ampere's Law] effect is due to charge motion. Clearly,
then, the electrostatic effect is due to the spherically uniform medium
flow from the charge and the magnetic effect is due to the change in
shape of that medium flow pattern caused by the charge's motion.

Electro-Magnetic Field

There is a continuous emission of medium in [1-Cosine(2s-f-t)] oscil-
latory form from each charge, which medium flows outward, away, for-
| ever. Constant velocity motion of a charge produces a change in the fre-
| quency and wavelength of that medium flow.
| Changes in the velocity of the charge cause corresponding further

changes in the medium's oscillatory form as successive increments of
| medium are emitted and flow outward from the charge. Earlier incre-
ments so changed propagate on outward away from the charge, for-
| ever, at c. The stream of outward flowing medium carries a history of
| the motions of the source charge.
Propagating electromagnetic field is the carrying of both of those
| field aspects as an imprint on the otherwise uniform medium flow
from the charged particle, an imprint analogous to the modulation of a
carrier wave in radio communications.

Electro-magnetic field is caused by acceleration / deceleration of
charge, that is by changes in the charge velocity. Therefore:




The changing electric and magnetic fields of electro-magnetic field
actually are form changes imprinted onto the outgoing medium flow
and carried passively with it [analogous to modulation of a carrier
wave in radio communications].

Because all medium flow is spherically outward in all directions
J‘ from its source charge, changes in it, caused by changes in the source
| velocity, propagate outward in all directions. Those medium flow
changes are the changing electric and changing magnetic fields of
electro-magnetic field.

It is not the speed of light which is the fundamental constant, c,
light being a mere modulatory imprint on medium flow. It is the speed
of medium flow which is the fundamental constant, c.

Gravitational Field

As pointed out earlier above, the frequency, f, of the [1 - Cosine]
form oscillation corresponds to the mass of the source particle. There-
fore the frequency aspect of the radially outward medium flow is the
‘gravitational field.’

“Cosmic Egg”

*
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The Answer

Further Analysis of the Beginning's Initial Oscillations

The analysis so far has developed the only form that can accommo-
date the requirements of the beginning of the universe, change from lit-
tle or nothing to something in a smooth transition without an infinite
rate of change while also not violating conservation.
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Figure 3:
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Examination of this wave form reveals two problems. One, that it is
an immediate mutual annihilation, will be dealt with shortly below. Of
concern now is that an infinite rate of change still remains. The enve-
lope of the oscillation has an infinite rate of change at t=to as can be
seen in Figure 4, below, which displays the envelope. That infinite rate
of change is no more acceptable than that of the original problem.

Figure 4:

JjEnvelope = 2-U,

,L Envelope = -2-U,




Viewed in a mathematical or graphical sense without any considera-
tion of the physical reality represented, the envelope discontinuity at
t=to is not a difficulty. The only quantity that actually exists and is
varying is the overall U(t). The envelope is merely our perception of a
characteristic of the wave form. The actual varying quantity, per Fig-
ure 3, has no discontinuity at t = to for the reasons already presented.

However, looked at in a physical sense the oscillations depicted in
Figure 3 are the effects called energy, mass and charge embodied in
what we call a ‘particle’ and are something other than nothing. They o
are a material physical reality that did not exist prior to the beginning <
of the universe. They can no more leap from zero to a finite non-zero ?
| amount than could the original U(t) so leap. That infinite rate of

change in the amount of energy / mass / charge / oscillation at t=to is
no more acceptable than was the infinite rate of change encountered in
the original analysis of the probable beginning and it must be cor-
rected by the same kind of reasoning as then pursued: the envelope,
also, had to originate as a [1 - Cosine] form of oscillation, the only form
that avoids an infinite rate of change and matches the requirements of
the situation.

That original envelope oscillation was at a lesser frequency than the
original wave by the definition of a wave form envelope. If it were at a
greater frequency then the roles (envelope and wave) would be re-
versed. If it were at the same frequency it would not act as an envelope
| and the infinity problem would remain. If we designate the envelope

| frequency as fenv and the frequency of the wave oscillation within the
| envelope as fwve then the envelope would be of the following form.

(21) Uenv = [1 - Cos(2mt-fenv-t)] The wave is, as before, of the form
(22) Uwve = + Uo-[1 - Cos(2m-fwve-t)]
and the envelope-modulated wave is per equation (23) and Figure 5.
(23) U(t) = [Uenv]-[Uwve]
= + Uo-[1 - Cos(2mt-fenv-t)]-[1 - Cos(27mt-fwve-t)]
The "+" in the expression accounts for the oscillation being of both
| +U(t) and —U(t), of course, so that conservation is maintained.There is
| no contention here that +U(t) represents ‘positive’ energy/mass and
-U(t) negative. Neither the mass effect nor the energy effect is a ‘real’
reality. The only reality is the oscillations; all else is our perception of
the effects that are produced by the centers and their waves. Among
those effects are what we have chosen to refer to as mass and energy.



Figure 5:

The only reality, the oscillation, consists of two equal and opposite
oscillations that mutually maintain conservation.

There is no such thing as negative mass or energy. Negative energy
amounts are spoken of in physics discussions but they are not abso-
lutely negative, only negative relative to some other defined energy.
For example, the energy of an atom's orbital electrons is negative rela-

| tive to the energy that they would have if they were free of the atom.

Photons and electromagnetic waves carry energy and it is always

| ‘positive. That is our perception of the effects that they produce. Actu-

ally, so far as the underlying outward propagating medium wave on
which the photon E-M wave is a modulating imprint is concerned, a
photon deriving from a particle / center-of-oscillation in —U(t) is 180°
out of phase with one deriving from a +U(t) particle / center-of-

- | oscillation, and reflects the same conservation as the original +U(t)

and —U(t) oscillations. Likewise, electro-magnetic radiation from a
positive particle's motion is 180° out of phase with E-M radiation from
a correspondingly moving negative particle.

However, the form of U(t) of equation (23) and Figure 5 still does
not resolve the problem of an infinite rate of change at t=to. The [1 -
Cosine] envelope is itself an oscillation that begins at to with a sudden




step from zero to its full amplitude. Figure 5 shows the first two cycles
of that envelope oscillation, which if only the envelope is considered, is
a simple oscillation at the envelope frequency, even though visually, in
the figure, it is only the trace of the peaks of the overall complex oscilla-
tion. It is energy/mass/oscillation that begins suddenly in its full
amount at to just as, in Figure 3, the oscillation of equation (21) begins
at to.

Therefore, it is necessary to introduce yet another envelope of /1 -
Cosine] form to prevent the infinite rate of change at to in the prior en-
velope. That correction will in turn require still another such correc- o
tion and so ad infinitum. Apparently at this point an infinite string of <
envelopes thus results as a necessity of the situation. The resulting ?

U(t) would then be

(24) U(t) = + Uo- PROD of i=» [1- Cos(2m-fenvi-t)]x ... i=1

... X[1- Cos(2m-fwve -t)]

where the PROD symbol (really a large 71, Greek ‘p’) means the prod-
uct of the indicated factors of the ‘Cosmic Egg’ except that several
other considerations further modify the situation.

(1) While the foregoing reasoning is sequential—from an original
wave to an original wave and its envelope, then to a second envelope,
and then another ad infinitum—the event was instantaneous. It is
analogous to the manner in which a cosine function, which has an infi-
_, nite set of derivatives (which are the means by which it avoids an infi-

| nite rate of change), springs ‘full blown’ into existence rather than oc-
| curring as the function followed by the first derivative, then the sec-
ond, and so forth; so the overall original oscillation, + U(t) with its infi-
| nite set of envelopes also had to spring ‘full blown’ into existence, not
| appearing first with one, then a second, and so forth, envelopes.
The unending series of successive derivatives of a cosine neverthe-
| less results in a limited or closed form, the cosine. It can be repre-
sented by an infinite series of terms which, because each successive
term is sufficiently less than the prior term, has a definite sum, the co-
| sine (i.e. the series is convergent). But, it would appear that the infinite
| series of envelopes of U(t), while theoretically necessary, cannot exist
in a real physical situation. There must have been some kind of conver-
gence to a definite, limited sum or form. Furthermore each additional
envelope corresponds to an additional increment of energy/mass and




there cannot be an infinite amount of that. Something had to set a fi-
nite limit on the number of envelopes.

(2) Only the ‘outer’ or "last" envelope being of the [1 - Cosine] form
is necessary to control the difficulty of an infinite rate of change at to.
All of the ‘inner’ envelopes, and the wave itself, being simple cosines
rather than /1 - Cosine] forms is far more simple. It would appear to
have been the more likely actual case. That assumption is not essential
to the following development, but it does make its presentation far sim-
pler and more practical.

[1t turns out that whether the [1 -’ part of the /1 - Cosine] form of i
the envelopes, is present or not (other than that of the ‘last’ one) the
net effect on the form of the ‘Cosmic Egg’ oscillation is the same be-
| cause the number of envelopes is so extremely large. That is demon-

strated in Figures 6 (coming in a page or two), which shows the conver-
gence of the two different wave forms, that of /1 - Cos(x)/n versus that
of [1 - Cos(x)]-Cosn-1(x), into the same wave form for moderately large
n, n=100, which is still far smaller than the extremely large actual num-
ber.]

(3) Each additional envelope factor in equation(24) results in a
higher frequency content in the overall expression. That is, as each en-

velope is added the expansion of the expression as the product of multi-
ple cosines into a sum of individual frequency cosine terms becomes
longer and acquires higher frequency terms. But, the original oscilla-
tion could not have had an actual component at infinite frequency. [Ta-
., ble 8, further below, shows that as a cosine is raised to successively

| higher integer exponents the highest frequency component in the ex-
| pansion also increases correspondingly. ]
Considering sound waves propagating in a gas as an analogy, there
| is an upper limit to the frequency of sound that can be propagated. The
| limit is set in two ways. The wave length of the sound waves decreases
as the frequency increases. When the wave length becomes reduced to
| on the order of the size of the individual particles of the gas it cannot
further reduce because the particles cannot subdivide.

Likewise, as the frequency increases the oscillatory motion of the

| gas particles must become more rapid. But the mass of the particles
| makes more rapid motion ever more difficult and the motion is ulti-
mately limited by the speed of light. Thus the nature of the medium in
which sound waves propagate inherently sets a limit on the propaga-
tion of sound waves in that medium.




It is reasonable that there be some aspect of the medium, which, as
| we know, already limits the speed of medium wave propagation to the
speed of light, which aspect sets a limit on the highest frequency / low-
| est wave length waves that can propagate as medium. That must be the
| case if for no other reason than to again avoid an infinity and as a re-
| sult the series of envelopes, of factors in equation (24), was limited to
some finite but quite large amount. The real universe original U(t) had
| an enormous set of envelopes but not an infinite set; they were cut off
at some point. (Further analysis of this cutting off is presented later be-
| low.)
This reasoning yields a revised U(t), the form of the original oscilla-
- | tion, the ‘Cosmic Egg’, as equation (25), below. There No is the num-
F- ‘ ber of envelopes. The ‘[1 -’ parts, have been eliminated from all but the
| "oth" envelope (the ‘most infinite’, the ‘last’ or ‘outer’, envelope), and
that envelope does not appear in the expression because the envelopes
effectively cut off long before that point.
The resulting form of U(t), the ‘Cosmic Egg’, is as follows.
(25) U(t) = + Uo-[Cos™No(2n-fenv-t)]-[Cos(2m-fwve-t)]
[No is the number of envelopes until they cut off.]

Figure 6. Comparison of U(t) ‘Cosmic Egg’ Wave Forms (Ampli-
tude Normalized)
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C. [1n - Cos(x)]100 versus [1 - Cos(x)]-[Cos(x)]99

For very large n, that is very large No of equation (25), the converg-
ing of the wave form into a single narrow peak proceeds to a momen-
tary ‘spike’ per cycle. (No is found further below to be about 10" 85.)
| Figure 7, below, shows the appearance of the wave form for extremely
large n, that is for n = No it shows what the wave form of the original
‘Cosmic Egg’, the start of our universe, ‘looked like’. Figure 7:

+1

The U(t) ‘Cosmic Egg’ Wave Form of Equation (25)



As noted above, our today's particles being direct ‘descendants’ of
the original oscillation, their initial medium supply must be oscillatory
in form per equations (19), the underlying basic form of equation (25)
the ‘Cosmic Egg’. Then the ‘Cosmic Egg’ was an immense particle, a su-
per neutron [because electrically neutral], the most complex particle
possible. Its atomic mass number was approximately No = 10" 85.

That ‘Cosmic Egg’ was so beyond the level of instability of the heavi-
est atoms known, in terms of atomic mass number a relative level of in-
stability of 10”85 compared to 10”2, that it exploded instantly in a o
massive radiation of particles and energy — the ‘Big Bang’. In terms of e
Figure 7, that explosive decay happened sufficiently before the wave
| form reached the first ‘spike’, happened when the progress of mutual

annihilation had only partially progressed, and therefore had mutually
annihilated only a portion of the total wave form, leaving the particles
that constitute today's universe.

And that is how the only possible beginning gave rise to the ‘Big
Bang’. And that is why it did not completely mutually annihilate to no
net universe.

The Finite Limitation of the ‘Cosmic Egg’ Envelopes

By ‘finite limitation’ is meant that in the vicinity of the cut-off num-
ber of envelopes, No, the amplitude of each of the further successive
| envelopes being imposed on the original U(t) was progressively less
| than its predecessor and the rate of that amplitude decrease increased
| sharply with further envelopes — there was a sharp cut off of ampli-
tude and the progressive amplitude of further envelopes approached
| zero, became infinitesimal. Two effects jointly contributed to there be-
~ | ing such a sharp cut-off of the otherwise infinite number of original
‘Cosmic Egg’ envelopes. The first, and most important was a band-
| width effect. The second results from the mathematics of U(t) effect.
The bandwidth effect is exactly analogous to the bandwidth limita-
tion found in electronic devices. An example is sound systems for hu-
| man use. Such systems are unable to process signals of all frequencies
| because unavoidable capacitances and inductances in the devices set
limits. Such devices always have bandwidths, limited ranges of frequen-
cies that they can successfully process, which are determined by their
components and design. In the case of the ‘Cosmic Egg’ a similar band-
width type of limitation operated.




Every oscillation in nature exhibits, and the theory of oscillations re-
quires, that the oscillation consist of two aspects storing and exchang-
ing the energy of the oscillation back and forth by means of a ‘flow’.
With one aspect varying in oscillatory fashion then when that aspect
decreases there must be some ‘place’ for its energy to go, a place in
which it is stored until it reappears in that aspect when it increases
again. It cannot completely disappear or be lost because the oscillation
would die. That ‘place’ is the oscillation's second aspect and it obvi-
ously must vary in a manner related to the first aspect's variation, but
with its energy storage in opposite phase. ™

A pendulum, for example, oscillates by the motion (flow) of its <
swinging mass between peak height in the gravitational field (potential ?
| energy) at each end of the swing and peak speed of motion (kinetic en- &

ergy) at the mid-point between the ends of the swing. Then the origi-
nal oscillation at the start of the universe must have so been: medium
being stored or ‘expressed’ in two alternative forms, each oscillating
and storing energy in opposite phase to the other.

An example of the general form is an electric circuit having induc-
tance and capacitance exchanging oscillatory energy via flow of electric
current as follows.

(26) L- d2i/dt2 + R- di/dt + 1/C-i=0

[L is inductance, C capacitance, variable i the electric current and R
is electric resistance.]

The first and third terms of equation (26) are the two energy storage
processes alternating in opposite phase to each other. The second term
| treats the loss of energy to the system, for example dissipated or, for
| the universe's medium, energy lost to the oscillation by the outward
flow of medium. The derivatives of the flow, i, are functions of the fre-
| quency content of that flow.
| The definition of bandwidth is that point, for various different fre-
quencies, where the energy [proportional to the square of the flow] be-
‘| comes reduced to half the peak value and that point is a function of the
parameters. The upper bandwidth point occurs at the value of fre-
quency, f, for which R = 27r-f-L. [The lower, not of interest here and
| very minute for U(t), occurs at R = 1/27:f-C.]

' The upper bandwidth point for U(t) [at its equivalent to the electri-
cal example's f = R/2n-L] produced the cutting off of the otherwise infi-
nite series of envelopes in the universe's origination. See1 for calcula-
tion of the ‘Cosmic Egg’ bandwidth, which calculation is too lengthy
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and involved to be included here, but which correlates well with the
value of No determined shortly further below.

The second effect, the mathematics of U(t) sharpened the cut-off; it
| made the falling off of amplitude much more drastic once it started.
| The key to that behavior is to be found in Table 8, below, the expan-
| sion of the Cosn(x) function.

Table 8: Expansion of Exponentiated Cosines

The table makes clear that in the expansion of Cosn(x) the highest
frequency multiple of the fundamental frequency, x, is n times that fre-
quency. The ‘Cosmic Egg’ expression equation (26) contains the factor

(27) Cos “No[2mn-fenv-t] and that factor creates the set of envelopes
E of the original oscillation and means that the highest frequency in the

| original U(t) was No-27-fenv.

The above table illustrates important aspects of the equation (27) ex-
. | pansion. The sum of the coefficients of the terms in the expansion al-
ways equals the divisor in front of the expression. As a result the expan-
sion has the same overall amplitude, Uo, as the unexpanded function
(obviously a mathematical necessity). The table also illustrates that the
relative amplitude of the increasingly higher frequency terms is in-

\ creasingly smaller, an effect adding to the bandwidth cut off effect.

Analysis of the coefficient patterns in the terms of the Cosn(x) ex-
pansion discloses a pattern related to the binomial expansion as dem-
onstrated in Table 9:




(a) Binomial Expansion Coefficients {a + b] n
n Coefficients |
0 1
(¥ 1 i
2 1 2 il
1 1
| 1 4 4 1
S ] 10 10 1
6 d } i | 20 15 { 1
i/ O | 7 21 21 7 il
L |
(b) Cos "(x) Expansion Coefficients
R '
n Coefficients
Times Cos(*), * = 0x 1x 2x 3x 4x 5x 6x 7x
0 ]
'I -
2 1 - il
4 - 4 - 1
S - |10 - - al
6 10 - 15 - 6 - 1
7 -3 - 212 - 71 - 1
y

Clearly, with the exception of the constant term (where, in the table,

* = 0x) the other terms of the expansion of Cosn(x) have the same coef-
ficients as the corresponding terms of the binomial expansion. (Of
course they must then be multiplied by 1/2n-1 per Table 8.) The for-
. mula for the binomial expansion can thus be used to obtain the coeffi-
- | cients for any value of n in the expansion of Cosn(x).
| Intheabove table, No = 10”85 is the n of the formula. It is not prac-

ticable to calculate all of the coefficients of the cosine expansion of the
envelopes for 10”85 envelopes. On the other hand, it is not unreason-
able to calculate the 85 cases corresponding to the frequency multiples
of the expansion: 101, 10"2, 10" 3, --- 10" 85.
Figure 10 on the next page is a plot of the relative magnitude of the
| successive coefficients of the various frequency multiples (1-x, 3-x, -
| 10" 85-x), in the expansion of Cosn(x) for n=No=10"85. The plot indi-
cates a sharp and drastic cut off, an attenuation of the higher frequen-
cies. Figure 10(a) uses a linear horizontal axis and shows the cut-off in
detail. Figure 10(b) uses a logarithmic horizontal scale to better pre-
sent the tremendous range in frequency multiples from 1 to 10" 85. It
shows that the cut-off is quite sharp and drastic.




This cut-off is merely the action of the mathematics of cosn(x). The
| complete actual cut-off of the ‘Cosmic Egg’ was the product of this cut-
| off and the bandwidth limitation discussed above. If this effect oper-
ated in the case of an electronic sound system then, with increasing
sound frequency, at the approach to the cut-off sound would suddenly
cease rather than fade away in reducing amplitude as the bandwidth
limitation, alone, causes.

Figure 10. The Cosn(x) Limitation of the ‘Cosmic Egg’
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Determination of the Value of No

In the original U(t), No is the number of protons and electrons (as
combined into neutrons) in the original ‘Cosmic Egg’ and that No, as
the exponent of the envelope frequency cosine function, is the effective
number of envelopes. The magnitude of that quantity, No, can be ap-
proximately determined. The procedure is to calculate the mass of the
universe and divide it by the mass of an individual proton, which is ‘ _.,

(28) mp = 1.67...-10"-27 kilograms. ™

Hydrogen atoms or their equivalent, that is protons and their associ-
ated electrons, are the vast majority, more than 99% of the matter of
| the universe. The electron is of negligible mass compared to the proton
within the limited accuracy of the present calculation, so it is reason-
able here to deem the mass of the universe as being all protons.

Determining the mass of the universe, mU, proceeds by estimating
the average mass density, p, and the applicable universe volume.

Those estimates are rather lengthy and involved. The universe mass is
the product of the two and its determination by that procedure is devel-
oped fully, with the following result for p.

(29) pU = 5-10"-27 kg/meter3
Next the volume of the universe is needed so as to obtain the uni-
verse's mass as the product of the mass density and the volume. The
| volume of the universe develops as follows. The universe's radius appli-
| cable to the just obtained universe mass density should be based on an
| earlier time than the present because the investigations into estimat-
| ing that density had to treat astral objects which we observe as they
| were some time in the past — their distance from us divided by the
| speed of their light.
| Those earlier times were in the range of o to 7 or 8 Gyrs into the
past. As we look into the past at an increasing radial distance from us
| the observed volumes increase as that radius cubed. For that reason
| the applicable universe radius to use with the universe mass density
just determined is that which existed at the time into the past t = 6.5
Gyrs ago. The development indicates that the estimated radius of the
| universe for the present calculation is:
(30) RU = 14 G-Lt-Yrs = 11-10" 24 meters.
Therefore the mass of the universe, as the product of its volume
based on that radius and its equation (30) density, is:




(31) mU = pU - [4/3-1-RU"3] = 3-10"49 kg.
and the value of No from those data is

(32) No = mU/mp = 3-10"49 / 1.67-10"-27 = 2:10"76

However, analyses in recent years of the hypothesized or speculated
likely scenario of the early universe, the ‘big bang’, result in the rough
estimate that there were then about 10”9, one billion, mutual annihila-
tions for every proton present today. (This is based upon the observa-
tion that in the present day universe there are about 10”9 photons per
proton. That estimate is a not unreasonable measure of the original
number of annihilations. The mutual annihilations each produced two
photons. Photons from other later causes, primarily black body radia-
tion and electron orbital changes should be in an amount on the order
| of one photon per proton, far from 10”9, and leaving the original mu-
tual annihilations as the dominant source).

In that case the 2:10” 76 estimate for the present number of parti-
cles would give an original No value, at the initial instant before any
mutual annihilations, of about 2:10”85. While all of this estimating is
quite approximate it would nevertheless be reasonable to take that No
was on the order of 10" 85.

That is an immense number. And, in this case it is the effective expo-
nent of the envelope cosine in U(t); it is the effective number of origi-
nal envelopes to the ‘Cosmic Egg’. It is the bandwidth limit imposed by
| the very nature of the original (and on-going) medium's wave oscilla-
tion and propagation.

SUMMARY CONCLUSIONS

1. The universe came into existence from a prior ‘something’ of abso-
lute nothing. Yes, nothing!
| a. Theimplied infinite rate of change was avoided by the transition
| fro nothing to something being oscillations in a [1 — cosine]

b. The implied violation of conservation was avoided by two such os-
| cillations simultaneously beginning, the two identical except of oppo-
site amplitude [+/-].

2. The complexity of problem 1a, above, led to an apparent infinite
set of frequencies in the original oscillation; however, characteristics of
the situation limited that set to the finite number No = 10”85 .




| should have led to a complete mutual annihilation and no further uni-
| forms.
| ble that they exploded in an immense radioactive decay into myriad

| they could completely mutually annihilate.

a. One of the limiting factors was a bandwidth limitation.
b. The other limiting factor was in the nature of the coefficients of

| successive terms in the expansion of exponentiated cosines.

3. The expectation that the conservation-maintaining solution L

verse was not fulfilled because of the nature of the complex wave-
a. They represented an immense, complex pair of particles, so unsta-
particles, the particles of our universe today. They so exploded before
b. Our universe, as the evolved successor to that great event, is
based on centers-of-oscillation of [1 — cosine] form, the protons,

electrons, etc. and their anti-particles of our universe.

QED
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