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ABSTRACT
System 3 prescribes a discontinuous universe agltemative to the assumed spacetime
continuum of General Relativity. Space and timepogected as a linear series of atomic space-
frames alternating with orthogonal quantum franteg are unified in the timeless Void. Space
and time are defined by light in each space frarnasistent with Planck’s constant. Since each
space and quantum frame together defines one primi@rval of time, they can be historically
integrated by the introduction of historic coorda®sm The mass-energy relationship of special
relativity is defined by the relative box of thisardinate system. The Lorentz Transformations
between different inertial systems are definedhgyrelative box with respect to the world box.
Gravitational attraction between separate atomslteebecause atoms are separate in space-
frames and united as one in the Void. This redudt® the inverse conjugate identities of space
and quantum frames. The Coulomb force results fifeenuniversal countercurrent identities R
and R associated with electronic charge in each atopace frame that are united as photonic
energy in each preceding quantum frame. Both foreesncile unity and separation between
guantum and space frames respectively in the sam@eval of time. The synchronous projection
of atoms accounts for Mach’s principle as a primdistinction between inertial velocity and
gravitational mass. Electromagnetic fields derivenf the need for the universal set to span
successive increments of space-time to link freetedns with their proton partners, consistent
with Maxwell’s equations. The angular acceleratbigalactic stellar populations tends to curve
the integrated fabric of space-time at galactictemnwith respect to their peripheries. This
contraction of the integrated fabric of space-tidreves fusion processes at stellar centers.
Quantum relativity emerges naturally. New approaatesult to celestial dynamics, cosmology
and identity.

Key Words: Cosmic Order, physics, System 3, gravity, quantehativity, Mach’s principle,
Foucault’'s pendulum, black holes, missing mass.

Preamble:

In a letter to his friend Michele Besso the yedobehe died Einstein wrote: “I consider it quite
possible that physics cannot be based on thed@idept, that is, on continuous structures. Then
nothing remains of my entire castle in the sky,ludmg the theory of gravitation, but also
nothing of the rest of modern physics.”

) Correspondence: Robert Campbell, Independent Researcher. Website: http://www.cosmic-mindreach.com
E -mail: bob@cosmic-mindreach.com Note: The articles presented in this Focus Issue are based on my book “SCIENCE AND COSMIC
ORDER: A New Prospectus (Book I: Physics)” self-published in 1997 and updated in 2012. More information is available at my website .
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The only alternate possibility is the discontinugusjection of space-time, distinct from the
assumed spacetime continuum of general relatiVityequires a structural insight into the
dynamics of how space and time are generated. $ac8me are concepts derivagbosteriori
from this physical creation and there is no reatification for raising them ta priori status as
general relativity does.

A discontinuous universe requires that atomic ni@etf must be discontinuous. It must appear
as particulate atoms separated by distance in eession of synchronous projections, like
frames in a holographic cosmic movie in which &inas are still projections linked up by light.
Light itself defines the space between them as iomed prior. This general picture requires
patient repeated reflection to fully grasp.

If atomic mass is discontinuous it must also syasbusly disappear into timeless bundles of
guantized energy, each quantum atom thus havingotopic energy equivalent that is both
timeless and spatially indeterminate. It must beetess so that successive still frames of spatial
projection can close ranks to present the appearahspatial continuity. It must be spatially
indeterminate because atoms are only detectabtliseete particles of mass in the integrated
fabric of space-time.

The alternate energy mode of mass constitutesistioddioundless field that is orthogonal to the
integrated fabric of space-time.as we normally pecit. In the System it is called the Void. It
is consistent with Planck’s universal quantum dfcecand with Bohr’s initial assumptions in

establishing an ontological model of the atom.

Certain things necessarily follow. A primary intahof time is defined by the occurrence of one
space frame together with one timeless quantumer&@ne frame is the conjugate reciprocal of
the other. The outer linear space between atordefised relative to the orthogonal spherical
space within an atom. Space and time are quardieeardingly.

There is no other universal datum of reference¢hatdefine space and time. Space and time are
a posteriori to creation. They do not exist asiarpentities in themselves.

Introduction:

System 3 illustrates how separate particular hyeimogtoms are synchronously projected by a
unique universal set that intimately binds photelectron and proton within each particular set
everywhere at once. In each integrated space fedihaoms are linked up by light that defines

external space in relation to the inner space ddfinithin each atom by discrete photon energy
levels. Light issues from within excited atoms anhthus has a universal relationship to each
independent atom irrespective of their relativeouiy.

Space frames specified by each atom alternatetiniless quantum frames that are the photon
energy equivalent of each atom. All the discretangzed energy equivalents of all atoms in the
universe are holistically integrated ase by the unique universal set in the quantum frames.
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This holistically integrated energy field is timsdty balanced and spatially indeterminate. In
Systems 3 and higher it is called teid. It is a quantum sensorium or master memory bank
from which the world of form is synchronously rdedl to project a succession of integrated
space frames that define events in space-time.

The Void spans and timelessly integrates the wioblspace and time. The Void integrates
history. The timeless Void is orthogonal to spand &me, such that the integrated fabric of
space-time is projected with the appearance oamless reality.

What we accept as a seamless reality is a discamigprojection however. The discontinuity is
betrayed by Planck’s universal constarthat tells us that light comes to us as a discaotis
series of quantized pulses such tBahf, whereE is the photonic energy arids the frequency
of the light. This is consistent with System 3 awith the quantization of both space and time.

It will be shown in the next part that thimary interval of timeis 1.519 x 18° seconds,
consistent with zero angular momentum in the findtit of hydrogen and with the hydrogen
spectrum generally.

The primary interval of spaces the distance that light can transmit in themnany interval of
time, namely 4.554 x T®meters. This defines the circumference of theesirdully coherent
atom, since photonic energy in the internal splaéspace of the atom functions orthogonal to its
linear projection that defines linear external spdoetween atoms. This circumference
corresponds to the Torbit of a primary hydrogen atom. It defines tbrization limit of atoms.
Hydrogen is the largest atom, since electron odrscontracted in heavier atoms.

Light Speed and Gravity Waves:

The speed of light is universal because it relaie=ach individual atom. It specifies a maximum
speed of transmission through the integrated fabirispace-time because it defines the very
nature of space-time. This does not mean that ammmsompletely separate entities. Physical
events remain synchronously correlated via thearsal set that coheres with all particular sets
at once. Neutral atoms are separate and distiribtnneach successive space frame but they are
also holistically integrated as an indeterminatd ameless energy field in the Void within the
same primary interval of time

A primary interval of linear time is defined by éasingle recurrence of an integrated space
frame in classical units of time consistent withe tRlanck-Einstein relatiofie=hf above.
Particular atoms are both distinct and indistaicthe same timeThe oscillation between space
and quantum frames accounts for twave-particle dualityof matter and theuncertainty
principle.

' The Void is directly accessible in human exparéerAs human beings we too are required to sparinaagrate

history in order to cope in a practical way withepbmenal experience. The Void is associated with ou
conscious intensions. We recall and re-assimillgments of past experience in order to formulasnglthat
anticipate a future result. In this view we aretipgrants in a cosmic mind with a cosmic role taypl
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Gravitational phenomena derive from this fundamlemtatological reality. Each spatially
integrated frame that projects separate atoms @sghce frame side is holistically unified as a
coherent energy field on the quantum frame sidgsieal matter is botl®ne andMany, at the
same timelt is one on the integrated quantum frame sid# many on the integrated space-
frame side.

This means essentially that gravitational attractierives from the unity of all physical matter
via the Void. Since the orthogonal Void spans sgane and integrates history, gravity acts
through the successive projection of space-frai@eavity derives from the primary projection
of the physical universe frame by frame, and theactive force between separate particulate
masses is thus universally apparent.

Gravity is not a force transmitted through spaaosetifaster than light. It is a quantum force of
attraction that operates timelessly via the Voithaiit mediation by a theoretical graviton . It is
a primary member of a small family of a hithertoreosognized quantum forces that operate
timelessly via the Void.

Since all relative motion depends on the speedgbt ffor its detection, and since gravity is
associated with the synchronous projection of atter, there is no measurable way to establish
that gravity is a force transmitted as a gravitwavat the speed of light through a spacetime
continuum. Motions due to gravity or any other ®ooan only be known through a succession of
space frames over time and their detection depemndise speed of light.

The synchronous projection of successive spaceekaran themselves be regarded as waves
associated with all particulate matter. The waveumngaof particulate matter only becomes
apparent in relative motions. While wave-like ditt;ms or perturbations in the local fabric of
space-time may be detectable in the immediate itycaf rapidly rotating super-dense neutron
stars, due to localized intense levels of non-sgonubus space-frame skipping, there is no
related mechanism that will allow such effects togagate endlessly throughout the integrated
fabric of space-time even if they can occur.

There is no such independent thing as a spacetm@&naum for a superimposed wave effect to
propagate through. Experiments to detect gravityesan the normal synchronous environment
of our solar system are unlikely to turn up anywoaing evidence that they exist. At least five
methods have been proposed to detect gravitatoanads: resonant bar detectors on Earth, laser
interferometers on Earth, space microwave interfetters, laser interferometers in space, and
Doppler tracking in spacé.

The Calculus and Historic Integration:
The method of integration in the calculus depengisnusumming the differentiation of small

increments that approach zero in equations thateréd Cartesian coordinates. The method was
guestioned at the time it was introduced becauskeoindeterminate magnitude of infinitesimal

2 Ciufolini and WheelerGravitation and Inertia Princeton U Press, 1995.
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increments. Are space and time infinitely divisible? Zeno’sadoxes indicate that this does not
make rational sense. Discontinuity is also indidatby quantum jumps in position from one
electron orbit to another orbit via the Void withduaversing the inner space between orbits.
Space and time must be generated in discrete amdbat place a minimum limit on the
increment of the differential in the calculus.

Knowing that these discrete jumps exist allows tuna process ohistoric integrationthat is
similar in some general respects to integrationthe calculus, but only when cosmic
relationships are involved. This can find a variefynmathematical applications in astrophysics,
stellar evolution and galactic organization on anoiw scale consistent with the Lorentz
transformations, just as Schrédinger, de Brogli@ Bohm demonstrated applications associated
with the inner space of the atom and sub-atomaraattions on the microscopic scale.

System 3 & Historic Integration:

The Lorentz Transformations derive from relativeacg@frame skipping in conjunction with
historic integrationover a succession of frames. Since space andatienguantized so is relative
velocity, mass and momentum as it relates to tkeedpf light. This must be so since the spatial
distribution of atomic matter on the space-framgesof System 3 has reciprocal quantum
counterparts in the timeless Void.

Since the Void constitutes an indeterminate orthafjspace as a conjugate energy field, it
constitutes organized timelessly quantized masmnasgy See Figure 111-3. Both the Particular
and Universal Sets of System 3 invert the subjediivobjective orientations of tleentersthat
constitute them in transformations between spack qarantum frames. They also invert the
manner in which they mutually cohere together. Taieymutuallyreciprocal It will be said that
the quantum frame is theonjugate equivalenodf the space-frame. The Void is consequently
orthogonal to the integrated fabric of space-time.

In other words the coalesced photonic energy etgnt®of atomic matter have quantized spatial
relationships in the Void. The Void is a conjug@#dd that reflects the spatial distribution and
organization of particulate matter but not in a wagt can be explicitly determined from the
space frame side as a human being. The field muadies$ and all embracing unity. It isne
There is no distinction of separate phenomenaerMibid. Nevertheless energy transformations
from space-frame to space-frame are effected tlrdlig orthogonal agency of the Void. They
are not transmitted through the integrated fabfispace in a single frame because there is no
particulate motion in a single space frame. Eaafctissonous space-frame is a still projection
that defines an increment of time.

% The calculus assumes that space and time arigons, allowing of infinitesimal increments. Ititeworthy

that George Berkely refuted Newton’s theory okituns over this issue in the Analayst, 1734. Ludg Aessop
TE, Eds.The Works of George Berkeley, Bishop of Clpgnéols., London and New York, 1948-1957.

In is interesting that the concept of the bousslas expressed by the Milesian philosopher Araxdar as the
source of the world in the sixth century BC. Waid R. transThe First Philosopherd\Y: Oxford U Press,
2000. Boundless implies timeless also, so it wadikely intended as an origin in time. His wordayrreflect a
direct experience of the Void.
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Each synchronous projection of a still space-franetegrated by electromagnetic (EM) activity
alone. EM activity emanates afflux from within atoms due to quantum jumps betweercspa
frames, together with fusion and fission proceskeés.energy in a dynamic processeffluxand
reflux associated with the synchronous projection of enats mentioned in Part Ill.

Consistent with this vievhistoric integrationinvolves summing relative increments of space-
time associated with the projection of atoms, tgkimo account both the orthogonal conjugate
field of the Void and the integrated fabric of spditne. This is analogous to summing the
differentiated area of rectangles under a curvagliie x axis in Cartesian coordinates with
respect to diminishingly small increments in théueaof x in the calculus. There are major
differences, however.

Introducing Relativity with Historic Coordinates:

In order to grasp the significance labtoric integrationwe can assighistoric coordinatesuch
that the x axis represents a mass in relative moitothree dimensions with respect to a
stationary frame of reference “A” given by the amigf the coordinates. The y axis represents
the quantum energy equivalent associated with thdmg mass represented by the x axis.

HISTORIC COORDINATES
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The origin of the x and y coordinates can be assigine value 1,1 since any point in A is
relatively stationary with respect to every othemp in A and thus A is fully synchronous with
itself. Every unit atomic mass in the inertial fraraf A has a one-to-one correspondence. If a
second frame of reference “B” is stationary witkpect to A then its historic coordinates will
also coincide. See Figure IV-1.

It should be noted that historic coordinates hawauniversal origin at a unique point in space
and time. In this respect they are generalized dinates that can be used to designate
relationships between any two inertial systemshéuld especially be noted what the designated
origin 1,1 at A means. This defines it as an iaéftame of reference that is stationary and thus
synchronous with itself because all atoms in Asamechronously linked by light without space-
frame skipping.

The distance light can travel in each space fraswe liight defines space relative to each atom

in each space frame. This means that the unitraistalong the x axis represents the distance
light can transmit in each space-frame relativeaoh atom, which defines a primary interval of

time relative to each synchronous atom in A. This universal ratio that can be translated into
classical units of time and space.

Each quadrant of the historic coordinates thusesprts a complete space-frame along the x axis
and its corresponding quantum frame along the g iaxa given inertial system. For example if a
particle could move at the speed of light relatvé\ then each quantum jump would be one unit
in a negative direction along the x axis from xeX+0. Each quantum jump in position would
be the distance light can travel in a primary wé¢of time.

Since a primary interval of time is 1.519xfGeconds the corresponding unit distance that light
can travel in a single space-frame is 4.55Zkfkters’ Travelling at the speed of light the unit
mass would disappear relative to a stationary eeset the origin A while its quantum energy
equivalent would double. The particle would jumgptsition 0, 2 on the historic coordinates.

The unit value of the ordinate of A (y=1) along theaxis thus defines a quantum energy
equivalent to atomic mass in a space-frame togetitara quantum equivalent of the distance
light can transmit in a single space-frame.

This means that the quantum energy equivalentroéss at A, represented by the ordinaté,
is equivalent to the designatedomic mass at A, represented by the abscisda times the
square of the speed of liglit=mc?. The square of the speed of light is represenyettid square
area gf unit dimensions defined by the coordinafes at the origin 1, 1. One can thus seey
E=mc".

The origin at point 1,1 represents thstorically integrated mass-energy of any masa,iover
any span of space-timpeecause there is no net relative motion withinitiegtial frame of A.

5 This will be shown in Part V.
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Relative Motion and Relative Space Frame Skipping:

Relative motion of B with respect to A introducedative space-frame skipping in A with
respect to B. Light can not link up all the synafoos space-frames in A with those in B because
of its motion so some are skipped in A relativaBtaeven though A remains fully synchronous
with itself. There is a consequent displacemenB afome negative distance along the x axis
relative to A. This represents a discrepancy inniln@ber of mutually synchronous space-frames
between B and A with respect to those of A thatssrechronous with itself.

The y axis represents tlwonjugate fieldof the Void. The y axis should not be construed as
identical to a complex plane. It is a conjugatédfihat is spatially indeterminate and timeless. It
nevertheless consists of timeless quantized erexygivalents of atoms together with associated
guantized elements of space that mirror correspgnsjpatial relationships in each space-frame.

The rate of space-frame skipping represented &siage in x of B in a negative direction along
the x axis thus introduces orthogonal accumulatminthe quantized energy equivalents of the
atoms in B with respect to A. If the motion is ctam this accumulated energy equivalent is
constant. It can be represented by a single poirthe 45 diagonal above the negative x axis, as
shown in the upper left quadrant of Figure IV-1.isThoint is illustrated as one corner of the
relative boxof B.

Relative rates of space-frame skipping associatéd welative rates of quantum jumps in
position with respect to the x axis also represant®ntraction in relative linear space in B as
perceived from A. This is represented by the remgisynchronous frames that are not skipped
in A relative to B.

Deriving the Lorentz Transformations:

When the inertial system B is moving at constamdtinee velocity v with respect to A, the
proportion of space frames observed skipped froenptirspective of A on the space-frame side
is proportional to the relative motion of B as actional ratio to the speed of lightSpace frame
skipping is directly proportional ta/c, sincec has a constant relationship to each atom in each
space-frame.

The quantityv/c is thus a direct ratio of space-frames skippedha inertial system A with
respect to the inertial system B. Light can nolyfridge the quantum jumps of B with respect
to A so space frames in A are skipped to compensata result A observes a contraction in B
in the direction of travel. The proportion of spdrames not skipped from the perspective of A
between A and B is thuls v/c This quantity is represented by a single disareteement in the
abscissa tex; at B as shown in Figure 1V-1

From the standpoint of A there is also a correspuig equal relative accumulation on the
guantum frame side of B that is equivalentltév/c. This quantity of quantum energy is
represented by a single discrete increment in tmate to+y; that is the energy equivalent to
the-x; increment in the abscissa.
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The increment along the abscissa times the increaleng the ordinate represents the historic
integration of A and B. It defines a square betwdenintegrated fabric of space on the space-
frame side of System 3 and the corresponding odihalgVoid on the quantum frame side
consistent wittE=mdc. This square relationship represents the hisiategration of A and B,
since the orthogonal Void integrates the historyclodnge that has taken place on the space-
frame side. In other words the square represerdsddgree of mass-energy synchronicity
between the space and quantum frames of B relitite

The perspective of a stationary observer in B d¢sm lae represented at the origin 1, 1. This gives
a similar result in the opposite direction along thagonal in the lower right hand quadrant, by
the shift in the relative position of A t@,xy. at the diagonal corner of the relative box.

In either case the historic integration is représgrby the area of the conjugate square in
diagonally opposite quadrants of the relative bbis. given by(1+v/c)(1-v/c) = 1-¥/c?.

The projection of the square onto the space fradeamly of either A or B is thus given by the
square root ofl-v#/c? = (1-/c?)Y2. This quantity is a universal transformation fadimm the
inertial system of A to that of B, or vice versardpresents the degree of relative space frame-
skipping and corresponding quantum frame accunmuias it applies to mass. It also applies to
the integrated fabric of external space relativedoh atom, and to relative time, in one inertial
system as compared to another.

The internal spatial relationships of electron trhwithin neutral atoms are not affected since
space-frames associated with the projection of estmm are either skipped entirely or not at all.
Atoms are not flattened in the direction of travBistem 3 resolves this enigma in current
relativity theory. Inner space is distinct from exxtal spacé.

With respect to mass, the space-frames of an ofssat\A are skipped relative to a moving mass
in B, such that the observed madsin B carries with it a relative accumulation ofaatized
energy that effectively increases its relative antineous masll according to the formula
M=M ¢/(1-V*/c®)*?, whereM is the rest mass

With respect to linear spactein the direction of motion of B with respect to #he contraction
of lengthL associated with skipped space-frames in A witpeesto B is given by.= L(1-
V222, The relative length of a static dimension in thertial frame of B is shortened in the
direction of B’s motion because space-frames inrd skipped relative to it. With fewer
synchronous frames between them A sees B shortened.

® In his initial theory of the atom when workingttwiRutherford, Neils Bohr stated that some of tassical laws
of physics do no apply within the atom. This renadnlle statement requires that the inner space déitira is
distinct from external space. It was a necessasy $tep to construct a theory of the atom thathft evidence.
We will return to this in the next Part.
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With respect to the internal frequency of a closkaziated with the degree of synchronicity
remaining between A and B the frequency of thelctarks T in B are retarded with respect to A
according tor=To(1-?/c?)Y.

With respect to the reciprocal external frequedcyf a wave associated with the degree of
synchronicity remaining between A and B the frequeaf the waved in B is increased with
respect to A according ® = ®y/(1-/c?)Y.

These are the Lorentz transformatioifs’'°between any two inertial systems moving with
constant relative velocity with respect to one heot

Note that although there is a relative skippingodice-frames the space-frames not skipped are
nevertheless mutually synchronous. This is anati@mnsistency with current relativity theory.
There is such a thing as simultaneous events athahis may not be determined by
measurements with clocks in space-time as Einstaintained.

Acceleration, Historic Coordinates, and Special Relivity:

If B is steadily accelerating in a linear directianth respect to A there will be incremental
jumps in the historic coordinates of B along a drag through A. The size of the incremental
jumps will depend on the rate of acceleration achencreased quantum jump in B represents a
corresponding force that is the equivalent of oneanore discrete skipped frame sequences.
Force, like space and time, is also quantized.d-exerted externally in the integrated fabric of
space-time is the conversion of mass-energy irpskigpace-frame sequences into acceleration.

If we take a look at Newton’s second law of motieama, we see that the units of force are
essentially the same as the units of mass. The éSVtdh unit of force was introduced to
accommodate a discrepancy in units between the dides of Newton’s equation. The
discrepancy is unit distance per second per sed@iven that space is quantized according to
the distance that light can travel in a primaryemaal of time, acceleration thus represents a
progression in the rate of space-frame skippingvéen the body accelerated and the stationary
frame of reference. Mass is converted to energy likaomes translated as a force within the
space-time fabric of the stationary frame of rafege

For example we burn fuel to accelerate a car arcket ship. The combustion products weigh
slightly less than the reactants by the amountefgy needed according E=mc®. At normal

rates of acceleration that we experience this ntbssrepancy is far too small to measure
because&?’is very large. At relativistic velocities approathithe speed of light it becomes very

" Michelson, Morley. American Journal of Scienc®$,1887, p. 333; Phil. Mag24, 1887, p. 449;.

8 Lorentz, H. A. "Michelson's Interference Experithé In Lorentz HA.; Einstein A; Minkowski H; We. The
Principle of Relativity: A Collection of Original &mnoirs on the Special and General Theory of RétatiNew
York: Dover, p. 3-7, 1952.

° Lorentz, Arch, Néerl2, 1887, pp. 168-176.

% planck, M., Eighth Lecture, General Dynamics, éifte of Relativity, InEight Lectures on Theoretical Physics.
Colombia U Press, 1915
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significant asv/c approaches 1. Whatever the case it representotiversion of skipped space-
frames associated with mass into energy transkedforce of acceleration.

As B is accelerated toward light speed relativeAtat the origin, it moves on a 45 degree
diagonal through A, upwards to the left. Thattignoves in a negative direction along the x axis
toward zero, while also moving in a positive direstalong the y axis toward the value 2.

The reverse is true of A from the perspective ofTRis is illustrated by lower right hand
guadrant of theelative boxin Figure IV-1. With acceleration thelative boxexpands toward
the world box.On a cosmic scale indicated by thverld boxthere are differences indicated
between A and B as a reference frame, even thdwgghdrentz transformations equally apply.

In other words, as a reference atomic mass in Boagpes the point of disappearing with
respect to one in A there is a corresponding dagbdif quantum energy associated with the
atomic mass of B in the orthogonal quantum fielthef Void, as indicated by the upper left hand
guadrant of the world box. From the perspectivé @it the origin, A remains synchronous with
itself and it takes infinite energy to acceleratoBight speed as A approaches zero relative to B.

With respect to B, A effectively moves along thagtinal in the lower left hand quadrant of the
world box toward 0, 0. B disappears with respectAt@nd vice versa. But the world box
indicates that there is only a doubling of massgn®f B in the quantum field of the Void
relative to A. This doubling nevertheless indicdtas B has reached light speed.

Although the mathematics indicates that it takdmite energy relative to A to accelerate B to
light speed, this is because A is vanishing retattv B. B is still synchronous with itself and so
is A. The conservation of the total mass-energyBokith respect to A is thus illustrated by
diagonals in both left hand quadrants of the histooordinates.

While constant relative velocity is a successiorcafistant jumps in position that involves no
energy input in a frictionless environment, forcacceleration within a relatively stationary
inertial frame of reference does require energyutn@\ frictionless rocket ship traversing
interstellar space must expend energy of sometkiradtcelerate. The energy is translated via the
Void to increase the magnitude of quantum jumppasition from space-frame to space-frame
as it moves along the diagonal.

Like all relative particulate motion, acceleratiomecurs in discrete increments in whatever
manner a progressive degree of relative space frekimping is introduced. Gravitational

acceleration does not require external energy imgeause gravitational attraction is implicit
within each primary interval of time.

This implicitly requires that there are fundamerdiffierences between forced linear acceleration
relative to a stationary inertial frame of refererand gravitational acceleration on a cosmic
scale. Gravity and acceleration are not equivalBmts contradicts another cornerstone on which
General Relativity theory is erected in additioriite assumption of a spacetime continuum.
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Reverse Transformations and Cosmic Coherence:

The reverse situation applies to A from the perspeof B if B is taken to remain synchronous
with itself at the 1, 1 origin. Then the expansiminthe relative boxtoward theworld box
accelerates A along the diagonal in the lower reggrgdrant of the world box toward the position
2, 0. From the standpoint of B there is a doubbhgpace frames in A even though there is a
relative vanishing of related quantum frames. it appear to B that A can accelerate unimpeded
to light speed and vanish without trace. An evemizon swallows A in a singularity from the
standpoint of B.

But mass-energy conservation requires that B malasy the diagonal in the upper right hand
guadrant of the world box towards a relative doupbf both space and quantum frames at 2, 2.
The right hand half of the historic coordinatethis reciprocal of the left hand half.

We thus find that although the Lorentz transforovadi apply equally between different inertial
systems, there are other reciprocal relationshgbsden them on a cosmic scale as illustrated by
the world box. Relativity theory does not currerttliite cognizance of this.

In practical terms this requires that there musa ln@iversal frame of reference associated with a
preponderance of synchronicity in the universe af@le. Since all matter in the heavens is in a
perpetual state of cyclical motions within cyclicabtions this necessarily introducetaaily of
guantum forceso accommodate relative space-frame skipping @arakcyclical levels in such

a way as to preserve synchronicity with the uniwears a whole. The universal set of System 3
requiresuniversal coherenceavith all particulate matter. There must be coheeefor us to
observe phenomena in a coherent way, which obwiausldo. We will return to this later.

Gravitational Force & Acceleration:

According to Newton’s formulation of gravity, twoassesm andm, separated by a distande
exert a mutual force of attraction proportionaltte product of their masses and inversely
proportionate to the square of the distance betwheem.F~mym,/d.

System 3 relates Newton'’s law to the synchronoageption of atomic space-frames everywhere

at once. They are synchronously projected fronr theantum energy equivalents integrated as
onein the orthogonal Void. Because the quantum ssdineé conjugate of the space-frame side

this synchronous recall of independent atoms misst @ncompass the reciprocal relationship

between the spherical inner space of each atonthentinear external space between separate
atoms.

In this compounded situation two mass@sandm, are both timelessly united as one and they
are also spatially separate. They are simultangdusth at once since each recall of a space-
frame from the Void defines one primary intervaliokar time. The two masses are impelled to
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bridge this discrepancy between union and separafltis represents a force of mutual
attraction that tends to contract the reciprocéémal space between them.

Historic integration involves integrating spacenfies and conjugate quantum frames. This is a
square relationship even in a single primary irdemf time. The two masses are projected
together from their quantum equivalents at the stime. The space-frame of one mass exists in
the same primary interval of time with the quantiiame of the other and vice versa even while
they are both united as one in the quantum frandesaparate in the space-frame. That is what
the integration of the square means. If the twos@ssare two identical atomic masses the
attractive force will be proportional 1f. If the two masses are different one will be heabiy
some atomic multiple of the other so the squaré suihply be represented by the product of
their masses. The attractive force will be proporite tamm,.

A similar but reciprocal relationship exists betwebeir linear separation in external space with
respect to the spherical inner space in each atgpace frame. The maximum inner space is
fixed by the photon shell at the ionization limite reciprocal linear space of separation with
respect to the photon shells of the atoms synclusigiorecalled in each space frame has a
conjugate quantum equivalent in the Void.

The historic integration as it relates proporti@hato the gravitational force of attraction is shu
the reciprocal square relationsHifs. Combining these two into the integration of a &rgpace
and quantum frame gives Newton’s universal forcgmaivitation F=G.mm,/d?, where G is a
constant for dimensional consistency.

Gravitational force is a static force of attractioneach space frame. It does not result from the
conversion of skipped mass as energy translated anforce of linear acceleration over a
succession of space frames as in Newton’s forrRelaa. It is not the same as burning fuel to
accelerate a car. Gravitational force is spontasieenerywhere at once.

If two masses are mutually restrained as when sopeis standing on firm ground the force is
constant and measured by the person’s weight.elfpgrson falls from an airplane without a
parachute the person accelerates frame by frame/etncemains synchronous with the planet
Earth so far as their mass is concerned. The sHtigpace frames associated with the person’s
gravitational acceleration are external linear sp@aames only. The synchronous atomic space-
frames that define the person’s inner mass areskipped. The person is projected still space-
frame by still space-frame synchronous with thiéfséimes of the planet and stars beyond.

Gravitational acceleration is thus different in dkito externally forced acceleration through
space-time such as by the expenditure of fuel arbgxchange of kinetic energy.

The gravitational force of attraction increasefieliby little in each successive frame as the
person falls because the distance of separatibriing) reduced. Over such a short distance the
increase in gravitational force is negligible.
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On a cosmic scale gravity applies to the prepomaeraf synchronous mass and its spatial
distribution in the entire universe. In summargan be said that gravity is associated with the
primary projection of matter. The force of gravdgrives solely from the unity of the quantum

sensorium or Void as it is related to the synchusnprojection of all atomic matter everywhere

at once, frame by frame.

This underlines the important distinction betweertéd acceleration within the integrated fabric
of space-time and acceleration due to gravity. Sg@vity is associated with the synchronous
projection of all atomic matter there is no relatiskipping of space-frames associated with
matter itself. The inner space of atoms is distiran external space.

Earth atoms are not skipped relative to the ceetiipacceleration of atoms on the moon due to
gravity for example. Only increments of externahap defined by the transmission of light in
space frames between the earth and moon are skippisdcurves the integrated fabric of space-
time between the earth and moon sufficiently talltbe moon in its orbit.

In the local environment of the solar system thertinl mass of the moon remains consistent
with the gravitational mass of the earth and vieesa. There are important differences with
respect to galactic dynamics however.

Foucault's Pendulum and Mach’s Principle:

In 1851, the French physicist Jean Foucault sugzead00 foot long pendulum on a wire from
the dome of the Pantheon in Paris and set it togng under the force of the earth’s gravity
alone. It was shown that the arc of its swings iagthconstant with respect to the “fixed stars,”
thousands of light years distant, while the eapthted beneath it. The experiment was repeated
in 2001 at the South Pole to verify that the eardtkes one complete revolution in 24 hours with
respect to the swings of the penduldm.

This demonstrates that the inertial velocity of ¢aeth’s rotation is something quite distinct from
its gravitational mass, even though its gravitatlomass is the same as its inertial mass in
rotation. While motion of the pendulum is due tee travitational attraction between the
pendulum’s bob and the earth, the arc of the pemadsl frictionless swings is synchronous with
the projection of the universe at large and it nesmanaffected by its proximity to the earth. The
heavy bob of the pendulum is synchronously progestdl frame by still frame with quantum
jumps in position between frames that are fixedtret to the position of distant stars and not
affected to by the inertial rotation of the Earth.

General relativity can not offer an explanation tbis effect. The reason is implicit in the
discontinuous universe prescribed by System 3. Atamass together with associated external
space-frames are synchronously projected everywdtavace. Inertial velocity remains constant
with respect to the preponderance of synchroninityie universe as a whole in the absence of a
force to change it.

1 Baker GP. Seven Tales of the Pendulum. New Yoxford U Press, 2011:388.
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The gyro compass works on the same principle. Therthus a clear distinction between
gravitational mass and inertial velocity, even ftllounertial mass remains consistent with
gravitational mass in our stellar environment. €Hect is associated with Mach’s principle.

The Coulomb Force versus Gravitational Force:

Coulomb’s law has the same form as Newton’s lawrakitation and it can be seen to follow
from similar considerations. Charge, like massjvasrfrom the linking up of particular centers
in sets by the common universal set of System 8 Qbulomb force, however, derives from the
relationship of centers within sets, whereas ga#igihal force derives from the relationship
between separate particular séts.

In each atomic space-frame, the Coulomb force statc force like gravity. It is the force of
attraction between electron and proton that hdidselectron in orbit as it moves but the orbital
motion of the electron is a series of quantum jumnpgosition between a succession of space-
frames. There is no motion in a primary intervatiofe, and thus no energy loss due to magnetic
induction.

The Coulomb force is directly associated with thargercurrent identities of the universal set as
it tunnels through the particular centers of eaaftigular set to intimately link them as a whole
atom in each space-frame. On the quantum frametBeleeharge becomes coalescedoas
within the quantum photon energy equivalent ofrtbatral atom.

There is thus a conjugate relationship betweersplage and quantum frames that is self similar
to that of gravity but it relates with respect thage in specific atoms, not to the cosmic
relationship between all atoms.

The charge is both separate and distinct betwessireh and proton in the space-frame, and
coalesced aenein the corresponding quantum frame in the sanmaay interval of time that
defines the inner spherical space of the atom. Cbelomb force is impelled to bridge this
difference between union and separation. As acdiattce it can only be measured between free
electronic charges. This is structurally self-sanito the external Gravitational force between
massive aggregations of separate atoms in sumgtpland moons.

When the electron remains within the ionizationitithe Coulomb force is a centripetal force of
acceleration between electron and proton in thermail spherical space of the atom that
counterbalances the inertial tendency of the elacto move in a straight line as it orbits in
guantum jumps around the much heavier proton.

2" Dimensionless relationships between the atomth@diniverse at large have been suggested mang timtae
past, together with various other dimensionless bemn Sir Arthur Eddington was one of the earliest
enthusiasts, pointing out that the coulomb force #e gravitational force between the electron praton in
the hydrogen atom differ in order of magnitude Hgetor of about 1¥and this is approximately the square root
of the assumed number of particles in the unive®geArthur EddingtonThe Expanding Univers&€€ambridge
University Press, 1933.
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Since historic integration defines a square refatip between the space-frame and the quantum
frame in a single primary interval of time, thetstaCoulomb force between two identical
charges is directly proportional to the squarehefelectronic charge, and inversely proportional
to the square of the distance between the chaidges.is the same form as Newton’s law of
gravity.

Electromagnetic Fields and Maxwell's Equations:

The inner spherical space of an atom is a funatiodiscretely quantized photon energy shells
that define the radius of specific electron orbitshe photon energy of the atom exceeds the
ionization limit that defines the maximum radiusasf atom the electron becomes ejected from
the spherical inner space into the linear extespate between atorfis.

It becomes a free electron and the charge betwesiits proton partner persists in accordance
with Coulomb’s law. The electron and its protontpar are still intimately linked by the
universal set that tunnels through them, but nog ¢buntercurrent identitieR; and R, of
universal term 2 must span a succession of spaogeh to link them. (See Figures IlI-2 and 3.)
It mustdo so since proton and electron are timelessliesoad a®nein the conjugate quantum
frames. The coalesced pane the total quantum of photon energy involved.

The lines of force of electromagnetic fields ardirdal by this spanning of space and time
between electron and proton required by the coomtesnt identities of the universal set. The
active interfaces of the universal set remain cwdi within the particular centers of each
particular set but the particular photon energgriiaice must also span the successive frames.

This requires that the countercurrent identitiestoarry with them specific quantized amounts
of photon energy in each space-frame consisterit thié conjugate energy equivalent in the
guantum frame. This generates electromagnetic wavat transmit at the speed of light
consistent with Maxwell’'s equations.

When an alternating charge is induced in a trarigmiradio antenna wire an electromagnetic
wave radiates laterally away from it at the spefdybt. The intensity of the wave determines its
amplitude. The electric component of the amplitimlerthogonal to the direction of travel. It
oscillates parallel to the alternating directiontloé electric charge in the antenna. The magnetic
component of the wave oscillates perpendiculan¢oeiectric component.

The reciprocal relationship between space-frama$ @mnjugate quantum frames becomes
mirrored in the orthogonal relationship betweenelextric and the magnetic components of the
transmitted electromagnetic wave. The two compaehthe waves are in phase because each

3 As pointed out previously, the duration of thanary interval of time, has a value of 1.519 x*38econds. This
is also the time required for light to circumscribe 12th shell of the hydrogen atom, the shellegkargest in
hydrogen and the 12th being at an energy levelectbg limit of the ionization continuum. Hansch TW,
Schawlow AL, Series GW, The Spectrum of Atomic Hygkn, The Laureates’ Anthologyol. Il, Scientific
American, 1991. The primary interval of time isigled in Part V.
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primary interval of time includes the space-fram@mponent with the conjugate quantum
component. The electric component correspondsetgplace-frame and the magnetic component
to the quantum frame. The latter is representetherspace frame side because the universal set
is required to span successive increments of spaeei linking up electron and proton.

The two components of the wave are mutually orthefdbecause the space-frames and
guantum frames are orthogonal. The wave represi@atstretching out of the charge relationship
in the spherical inner space of the atom into lnesternal space. This drags with it the
orthogonal magnetic component associated witha@lgtiantum frames in spanning increments
of space and time.

Note that inside the atom there is no magnetic @mapt produced because the electron does
not move with respect to the proton. The whole atersynchronously projected as a series of
still frames and the electron only jumps betweamtes in synchrony with the proton.

The reciprocal product of the permittivity and the permeability, of free spacé/equo is equal

to the square of the speed of lightbecause it has a reciprocal relationship to theusgdefined
by the historic coordinates between each spacecangigate quantum frame in each primary
interval of time.

The electromagnetic wave is superimposed on thegiated fabric of space-time which is
defined by the transmission of light space-framespgce-frame. The linear propagation of the
wave in external space is orthogonal to the setitar circular motion of the electron frame by
frame with respect to the proton in the inner speEdbe atom.

It is noteworthy that Maxwell believed that fieldeés represented elastic distortions of the ether.
The lumeniferous ether was believed at the timbetdhe all pervasive medium through which
light travelled and which filled all space, incladivacuunt’

In this limited respect the ether might be takerdaespond with the boundless, timeless, and
spatially indeterminate Void. The stretching of ttwuntercurrent identities of the universal set
to span a succession of space frames might be takeanrrespond to his intuitive notion of
elastic distortions.

General Relativity, Galactic Organization and Gravty:

Galaxies involve orbital motions of their stellaypgulations about their centers and gravity is the
force that keeps stars from flying tangentially iotio space under their own inertial momentum.
A force of acceleration toward their center mustsyachronously active over time. Stellar
populations of all galaxies are in mutual rotationdiffering dynamic patterns with respect to
one another and yet they share in the universathsgnous projection of atomic matter
everywhere at once.

14 Maxwell JC [1873] A Treatise on Electricity and tfetism. (two volumes) NY: Dover, 1954
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Contraction of External Space:

Each star system can be represented by a pointtBr@spect to the galactic center at Point A on
historic coordinates. The acceleration of stellapyations toward the center thus contracts
space toward the center at A with respect to thiplperal stars at B. The space frames at A are
being skipped with respect to B on a cosmic scale.

Gravitational acceleration does not introduce nedaskipping of atomic mass space-frames, but
preferentially skips the sequential external sfeaeres that light transmission defines between
atomic and stellar masses that are many frame segsi@part. The contraction of external space
toward a galactic center at A necessarily introdugaantum forces that account for stellar
formation and migrations of stellar populations.

For example the relative external contraction adcgptime nearer the galactic center requires
atomic matter to condense into stars that fuseesframes of primary hydrogen into heavier

elements. This contracts space in each space-fraibetter suit the local external environment

of space-time. Nuclear fusion is thus induced leyrteed for a balance.

The curvature of the integrated fabric of spaceetaitso introduces a quantum force that results
in the migration of younger stars toward the pegighwhile attracting dense old stars back
toward the center.

On a cosmic scale, represented by the world boacesframe skipping can proceed without
limit. The continual acceleration of the stellarpptation of a galaxy toward the center moves
point B for the whole population diagonally up teetleft toward the value 0 on the x axis and
toward the value 2 on the y axis of the historiordinates with respect to A at the center. See
Figure IV-1.

Complementary Coordinate Movements - Left Side:

At this point the value 0,2 represents an energyvadent of the mass of the stellar population
accumulated in the Void with respect to the gatacénter at A which has ceased to exist
relative to the stellar population.

This means that as atomic space frames of peripstetiar populations at B moved to the point
0,2, all atomic space frames at A have moved diaprown to the left to the point 0,0 as
shown in the lower left hand quadrant of the histooordinates. The movements of A and B are
complementary and reciprocal.

There is thus a black hole at the galactic cerftat tepresents a singularity common to all
galactic centers. This means that beyond the dvemton is the universal inside. Only active
processes across the active interface at the deeizbn can be detected.

Note that black holes are distinct from the VoicheTVoid reconciles inside and outside
timelessly. A black hole is an irrational hole etprimary projection of space-time.
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Reciprocal Complementary Diagonal Quadrants:

The upper left hand quadrant of the historic caomaths has a complementary reciprocal
relationship to the lower right hand quadrant. Quanframes double in B as they vanish in A.

There is another reciprocal situation to considerwe think of B representing the stellar
population of a galaxy synchronous with itself vee consider B at the 1, 1 origin of the historic
coordinates. Nevertheless A represents the galaetter and we find that old stellar masses
drawn to migrate back to the galactic center tendctcelerate relative to B as they get very near
the galactic center at A. They migrate and acctdeti@ find a better balance between internal
and external space-time.

Old heavy stars can also balance their contractednal space-time with external space by their
rate of rotation as evidenced in rapidly rotatingutnon stars. This can moderate rates of
migration but will be left aside for now.

The bulk of the stellar population B represents pheponderance of synchronicity in the
universe as a whole while accelerating old steflasses tend to move along the diagonal into
the lower right hand quadrant of the coordinatéesysas they approach the galactic center A. As
they accelerate around an accretion disc at theercémey progressively lose their associated
guantum energy equivalent to the Void at pointi,the lower right hand corner of the world
box.

On a cosmic scale there is thus no directly asssmt@accumulation of quantum energy to prevent
old heavy stars from accelerating to light speedi dieappearing beyond the event horizon at the
galactic center A. There is no quantum energy tiedines their mass and the synchronous
external space frames have doubled at light speed.

Complementary Coordinate Movements - Right Side:

This situation in the lower right hand quadrantasnplemented by the relative movement of B
along the diagonal in the upper right hand quadoétiie world box to the point 2, 2. Relative to
the situation at A where quantum energy vanishdsubles relative to B at the upper right hand
corner of the world box to preserve the consermatb mass/energy. However the conjugate
space frames also double for B. This compensatethéoloss of B's space frames in the upper
left corner of the world box at point 0,2.

We thus find that the right hand half of the diagren Figure IV-1 is the reciprocal of the left
hand half and they mutually balance with a doubbh@ with respect to A.

The Top Half with respect to the Bottom Half:

The top half of the diagram represents the prepamde of synchronicity in the galaxy and the
universe at large with respect to the bottom hdlftre diagram that represents the non-
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synchronous portion of space frames and quantumelaat the galactic center. The doubling of
space and quantum frames in the top half is bathbhgdhe vanishing of the space and quantum
frames in the bottom half. The top half represéimessynchronous stellar population. The bottom
half represents the event horizon at the black balactic center.

There is a growing body of empirical evidence thaingular condition in black holes is shared
by galactic centers. The singularity is associatéth the primary synchronous projection of
primary hydrogen in the universe as a whole.

The Reflux of Old Stars to Primary Hydrogen:

Since there is a general accumulation of quantesigy in the Void associated with the reflux
of old stars back to the black hole it must findbaance over the expanse of history in the
historic integration of space-time.

When the quantum accumulation of energy at A remdhesignificant imbalance with the
preponderance of synchronicity at B the balanceordy be restored by the periodic emission of
primary hydrogen outward into the galactic disce Tieavy elements fused in stellar centers are
thus regenerated back to primary hydrogen.

Each new generation of primary hydrogen is impeti@dnove outward from the center with
successive generations of star formation withito ikcompensate for the spatial contraction near
the center. As old stars contract space throughHusien of heavier elements they are drawn
back again toward the center to maintain synchityniand are eventually accreted back into the
black hole as they approach light speed. The cyalith, death and regeneration of stellar
populations is eternally repeated in this way.

Since the relative angular velocities of galaxiegutate stellar migration rates with respect to
one another as a whole on a cosmic scale, grantdtacceleration is regulated as well. Relative
rates of stellar formation and reflux are regulaaedordingly. If reflux rates are very high this
can result in highly active galactic nuclei witiigef material being ejected at high velocities
orthogonal to the accretion disc to compensates Thn act as a brake over time, to preserve
synchronicity with the universe as a whole.

Missing Mass and Gravity:

It should be emphasized here that matter is ntteatinrestrained beck and call of gravity on a
cosmic scale. Quantum forces introduced by relasingular motions moderate and regulate
linear motions to preserve a preponderance of sgnatity with the primary projection of
matter in the universe as a whole. Stellar motiensl to retain their collective spatial integrity
because of the requirement for coherence with tieetsal set. This places galactic stellar
masses in tensional contact with one another. Tisare “missing mass” and no dark matter but
guantum forces can qualify as organized “dark enérg
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From this brief overview it should be clear thas®n 3 necessarily implicates the regeneration
of stellar populations and a variety of other eabat are not currently recognized and that may
allow mathematical treatment. In the next Part ¥ foundations of atomic structure and
guantum mechanics are reviewed in a cosmic conteking into account the structural
dynamics of System 3.

Three Kinds of Identity:

System 3 clearly indicates three distinct kindsiddntity. They have never been formally
acknowledged as distinct even though they have bsed in the most fundamental formulae of
physics.

The first kind of identity will be called\ristotelian Identity It is the identity that we are most
familiar with and that mathematics primarily depgengpbon. It equates separate things and
numbers of things that are perceived as identicapace and time. Ten goats are the quantitative
equivalent of ten fingers. One goat is identicahvanother, and so on. Rules of syllogism and
algorithms develop accordingly.

It may be noted that mathematics begins with thvention of numbers. Thislea of ordinary
counting depends on tiRoutineof adding one more to give tlik®rm of the succeeding number,
consistent with the hierarchy of System 3. Althougimbers quantitatively equate separate
things in the integrated fabric of space-time, eaamber also has a qualitative aspect that
defines it as a unified whole that we intuitivebcognize*

This is demonstrated in Bertrand Russell’'s attetnptefine numbers. After some discussion of
“primitive” concepts and classes, he defines nunasefollows: The number of a class is the
class of all those classesthat are similar toit.

“...In other words, a number (in general) is any cdil@e which is the number of one of its
members; or more simply still:

“A number isanything which isthe number of some class.

“Such a definition has a verbal appearance of betimgular, but in fact it is not... This kind of
procedure is very common and it is important toogeuze that it is legitimate and even often
necessary.”

The difficulty which Russell has in defining numts&ems from the recurrent character of the
primary activity, alternately representing numbgragparticular quantity and then as a universal
quantum quality. By the word ‘class’ he clearlyeintls a unifying quality which defines the
guantitative number.

Along similar lines Dirk J. Struik points out: “Gzk mathematicians made a distinction between
‘arithmetica’ or science of numberarithmoi) and ‘logistics’ or practical computation. Thenter
arithmos expressed only a natural number, a ‘quantity caagoof units’ (Euclid, Book VII,

5 Russell B. Introduction to Mathematical PhilosppNY: Touchstone 1971.
6 struik DJ. A Concise History of Mathematics, 4&ith., NY, Dover, 1987, p. 60.
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Def. 2; this also meant that ‘one’ was not congdea number)... This lasted until the
Renaissance. Stevin, in his arithmétique of 158&®5ds passionately for the recognition of ‘one’
as a number like other integers.”

The point is that counting in whole units is seffitar to the space and quantum frames of
System 3 involved in counting. In this regard thaeage of any number is equal to twice the sum
of all the digits up to the quantum frame that gatlely defines the last number in the
sequence, similar to historic integratidrThis is consistent with the second kind of idgntit

The second kind of identity is callgonjugate Identitylt is the orthogonal identity between

space and quantum frames represented by the histoardinates. These identities creep in
unnoticed to the formulation of our most fundamelaas of physics. This will be demonstrated
in the next Part especially with Louis de Broglid&rivation of his wave equation for matter.

The third kind of identity can be calledriadic Identities They relate to the way the
countercurrent identities of the universal setnnatiely link up the three particular centers of each
particular set. Quark theory and quantum chromoaiyc®s makes use of triadic identities
although they are difficult to accurately expresgmematically.

Concluding Observations:

Prior to Einstein, motion was assumed to be redatovan all pervasive ether which acted as a
medium for the transmission of light. Since motretative to the ether could not be detected,
Einstein set the question aside, simply assertiag the velocity of light was univers&l His
Special Theory of Relativity was thus preferred rotree equivalent, but twice amended, ether
theory of Lorentz-Fitzgerald and Lorentz-Larmor, account for spatial contraction and time
dilation with respect to the ether.

In his thorough review of the matter, Adolf Grinbawoints out that the philosophical
preference for Einstein’s theory stems from the fthat it refuses to postulate a preferred ether
frame of reference when there is no physical fotinddor doing so. He also points out that the
General Theory of Relativity fails to incorporatesential features of Mach’s program, that it
fails to repudiate the concept of “absolute spdce.”

7 In 1888 Richard Dedekind writes: “...it appeasssamething self-evident and not new that evergréma of

algebra and higher analysis, no matter how rentate,be expressed as a theorem about natural numizers

declaration | have heard repeatedly from the lip@idchlet. But | see nothing meritorious—and thias just as

far from Dirichlet’s thought—in actually performirtis wearisome circumlocation and insisting onubke and

recognition of no other than rational numbers.” Bladd R., The Nature and Meaning of Numbé&ssays on

the Theory of Numbergnglish translation first published by The Open E€&ublishing Company (1901), NY:

Dover, 1963.

Einstein, A.,On the Electrodynamics of Moving Bodigeffery GB, Perrett W, trans, In: The Principle o

Relativity, London: Methuen & Co, 1923.

¥ Griinbaum, A.,Philosophical Problems of Space and TinMY., 1963; Griinbaum, A., The Bearing of
Philosophy on the History of Scien@&giencel43 1406, 1964; Grinbaum, A., Relativity Theory, Bedphical
Significance of,;The Encyclopedia of Philosophyol. 7,NY., Macmillan, 1967.
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Dirac also indicates that the original ether theocay play the role of the perfect vacuum of
special relativity since quantum mechanics alloles dssumption that all values of the velocity
of the ether are equally probaBfeEinstein, however, remained adamantly opposechéo t

direction that quantum mechanics took until the efiiis life 22>

For Einstein, de Broglie, and others, the pointdeparture was Heisenberg’s principle of
indeterminacy. At age 23, Heisenberg, working asx Mgorn’s assistant, had found a
mathematical rule in quadratic arrays. Max Borrtes?”

...Such quadratic arrays are quite familiar to matheitians and are called matrices, in
association with a quite definite rule of multigiton. | applied this rule to Heisenberg's
guantum condition and found that it agreed for diegonal elements. It was easy to guess what
the remaining elements must be, namely, null; andediately there stood before me the strange
formula
_ih
ap-— pg= o7

where ¢ represents the position of a particle aitsl momentum.

What does this unusual equation mean? There iffexatice in the product of p and g that is
dependent on their order. Dirac saw that the dontinharacteristic of Heisenberg’s theory was
that it contradicted the commutative axiom of math#cs®® Why?

To answer this question we may look to System adelative position is given in each space
frame, changes in position being effected throughrees of quantum jumps in position from one
space frame to the next. Momentum, by its natugpedds on changes of position between space
frames. Momentum may therefore be measured betseare frames immediately prior to, or
immediately following, the space frame in which fhasition is determined. It depends on the
order in which the measurements relate to one anofine relative indeterminacy of the two is

0 Dirac, P.A.M., Is There an AetheNature 168 906, 1951.

2L In a letter to Born in 1947, concerning Quanturackianics, Einstein wrote, “I cannot seriously badién it
because the theory cannot be reconciled with tha tlat physics should represent a reality in tme space,
free from spooky actions at a distance.” He wasviwed that the “old one’... is not playing atcdi’ The
Born-Einstein Lettergtranslated by Irene Born. Walker, New York, 19Tfis famous objection was formalized
in a paper, A. Einstein, B. Podolsky, and N. Rogtnys. Rev47, 777 (1935). Experiment did not substantiate
his objection, thus indicating action at a distaimcgome sense that is better interpreted as queacdurelation..
Objections to a probability approach were exméssy David Bohm for many years. Bohm, RQuantum
Theory Englewood Cliffs, NJ: Prentice-Hall, 1951.

% Albert, D.Z., Bohm's Alternative to Quantum Mediies, Scientific AmericanMay 1994, Vol 270, No 5.

System 3 provides a mechanism for quantum coivelatia the universal set. In doing so, System 30
consistent with a blind probabilistic interpretatiof reality, so that it contains elements of bsitles of the
argument.

Mehra J, Rechenberg H. The Formulation of Matiechanics and its Modifications ifhe Historical
Development of Quantum Theo¥gl. 3, NY., Springer Verlag, 1982.

% Dirac PAM.The Development of Quantum Thedwy.: Gordon and Breach, 1971.
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therefore a function of the recurrence of spaceésgiven by the universal quantum of action
in the expression ihiR

Since we obviously observe that physical forms oelas integral wholes, it must follow that the
universal quantum of action is synchronous witlpees to the material content of the universe
as a whole.

Now the pieces fall into place. Einstein has hisywaat God does not play dice with the
universe, but space and time are discontinuouslidating most of his relativistic assumptions.
And Heisenberg has his way that position and moumardre not simultaneously knowable, but
the rules of roulette do not govern the universe.

If one wants to consider that relative motions oawith respect to an omnipresent ether, then
the ether is the quantum sensorium, the Void, aml spatially indeterminate, not allowing of
measurements of motions relative to it. Yet thedMmiovides a basis of historic integration that
is not reducible to a linear series of local phgkinfluences. The universal set as it relateiéo t
Void is the implicitly discretionary means througthich experience is hierarchically integrated.

As intelligent beings we are products of the higégstems as elaborations of Systems 2 and 3
and we are synchronous with the physical projeabiothe universe according to System 3. It is

through our relationship to the same universalana@ry and its elaborations in higher Systems
that gives us access to the Void and allows up@o space and time, in this remote corner of the
universe, to observe the whole of creation. Wegra history when we integrate phenomenal

experience in order to function coherently.

Where does this leave us from the standpoint ofnigapragmatic theories with which to cope
intelligently? Special Relativity remains reasowyabhtact, albeit with a very different
interpretation attached. General Relativity doesfae as well, nor do the cosmological models
associated with it. Space and time cannot be cereidan a priori continuous field as a thing
independent from the gravitational mass which domal its curvature. There is no such
independent thing as a spacetime continuum. Theralternate explanations for the Red Shift
in the spectra of distant galaxies, and also ferdbsmic background radiation, both of them
consistent with the System and more credible inligig of all the other evidence. Quantum
theory remains partially intact, but with the copiteal nature of the quantization of all
experien;:?e vastly modified in such a way that & sehsistent Quantum Relativity emerges
naturally:

Whatever apparent damage the System may do toingxigcientific frameworks of

understanding, it mends much more than it teaid jtavffers a great deal more besides. It offers
us an insight into the nature of intelligent systiera new family of quantum forces, and
completely new perspectives to explore in astrogyand cosmology. The higher Systems

2’ There are aspects of this that are somewhatasimilDavid Bohm’s conception of wholeness andinfglicate
order, for that could be taken as an apt descriptibthe System. He too is speaking of the cosmieR
although some of his views diverge from those esged here. Bohm DVholeness and the Implicate Order.
London: Routledge and Kegan Paul, 1980.
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offer challenging new insights into biological ssis, how they are organized and work, with
the attendant hope that we can better come to staahel our place in the cosmos and how better
to organize our affairs accordingly.



