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Foreword

OGAn important scientific innovation rarely makes its way by gradually winning over and
converting its opponents: it rarely happens that Saul becomes Paul. What does happen is
that its opponents gradually die out, and that the growing generation is familiarized

with the ideas from the beginning: another instance of the fact that the future lies with

the youthd € Max Planck

In his article titled The Good Reasons Scientists Are So Hostile twdEs\Ethan
Siegel writes:
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large suite of hurdles to overcome. In particular, they must:

wreproduce all the successes of the prevailing theory,
wexplain a phenomenon more successfully than the current theory can,
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Satisfying the above criterions requires that a new theory or proposal be sufficiently
developed. Itis unlikely that a new proposal or theory will be capable of meeting those
criterions early on. Unlikestablishedheories, new theories have not benedd from
decadesof contributions by generations of scientists. So, the consequences of ideas
must berigorously and thoroughlgxplored before shotting them down for not meeting
the criterions.

That said, | agree with pretty much every point Siegel makéssiarticlethat new ideas
must meet thosecriterions,but one should avoid putting them to the test prematurely.
Not only to | agree with the criterions he describes, but | think a theory should be held
to the stricter set of criteriond describe latem this book
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| will take it that he means that it should make it possible to derive predictions that are

consistent with theconfirmedpredictions ofestablishedheories. That said, predictions
maybe consistenbbservations yeterived from a different set of axioms which implies

! Ethan Siegel is an American theoretical astrophysicist and awiaridng science writewho writes
on mainstream science topics.



that those the observations are consistent with both the new and the accejbtearies
the interpretations of the observations would differ.

He concludes:
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the enterprie of scienca to rigorously uncover those truths. Unless we do it

responsibly, we run the risk of fooling ourselves into believing what we want to be true.
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This is thevery definition of the scientifimethod. Ethan Siegel understands and
explains it very well in this and otharticles,so it is not for lack of understanding that
he forgoes the scientific method in his article titled This is Why Space Needs to be
Contnuous in which he argues against the idea of space being discrete.

The validity of a theory (or premise) can only be determined by the scientific method
described above which implies descriptions, explanations, predictions that have or can
be tested expementally. Theoretical arguments are important kare nosubstitute for
experiments.

The validity of a theory cannot be determined from within the framework of a second
theory when their axiom sets are mutually exclusive. There is a simple reason for that.
Using a premise in an argument based on a theory that axiomatically excludes it will
inevitably make it internally inconsistent and consequently render any theoretical
argument and its conclusion inconsistent with both the theory (or premise) and the
theory on which the argument is based. Sure, we can determine if an idea is consistent
with a theory, but being found to be inconsistent with an accepted theory does not
invalidate it.

For example, space continuum is an implicit axiom of the relativity theo8pace
continuum and space discreteness are mutually exclusive. It follows that the relativity
theories cannot be used to describe physics in discrete space or make consistent
predictions about discrete space.

Siegel argues that space discreteness 3 ialsonsistent with the relativity principle but
that is a forgone conclusion considering tligdcreteness iaxiomaticallyexcluded

Several strong theoretical arguments can be made against space discreteoess.
example, fispace were discrete rathénan continuous, then gravitational waves would
not exist, time would not be physical and the universe would be strictly determifiigtic



give only a few examplgsall of whichsupported byoverwhelming evidence. But
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principle of relativity, a postulate (another word for axiom) of special relativity. The
principle of relativity precludes the possibility of measuring absolute velocity, distance,
momentum, etc.,

From impasibility to make an absolute measurement, Siegel concludes that space
cannot be discrete. His argument is that space discreteness implies the existence of a
fundamental unit of distance (a smallest possible distance), yet measurements of this
distance islependent on the observer. Hence, two observers in constant motion
relative to one another would not agree on its length, thus contradicting of the
existence of a fundamental unit of distance. Hence space discreteness implies that the
principle of relativiy would be wrong and consequently so would be special relativity.
But how could special relativity be wrong considering that its predictions have been
shown to be consistent with observations to a very high degree of accuracy?

One must keep in mind thapscial relativity is a measurement theory which accurately
predicts the relative measurements of physical propertigscial relativity (not

necessarily nature) precludes absolute measurements. But special relativity cannot
handle space discreteness or keaany predictions about the physics of discrete space.
Only a theory derived from a salbnsistent axiom set which has space discreteness as
one of its axioms can make predictions about physics in discrete space. It would not only
be able to predict thebsolute measurements of all physical properties (all observers
would see make the same measurements), but also make accurate predictions of
relative measurements as or more accurately than even special relativity.

It stands to reason that any such theatyould possess explanatory powers comparable
to those of the relativity theories and beyond that, should make unique testable
predictions that can set it apart. These would be the necessary and sufficient criterions
to validatethe theory. But Siegel igmes the criterions of the scientific method and
replace them with a single theoretically biased criterion: space discreteness must be
consistent with the principle of relativity.

On its own, the idea of space discreteness has nothing to say about recddag, zero

descriptive, explanative, or predictive power. Only a theory that is based on-a self

consistent axiom set that contains an axiom of space discreteness can be tested using

the criterions we have set forth as necessary and sufficient. Onlyrhpang such a
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or refuted. This brings me to quantugeometry dynamics.



Quantumgeometry dynamics (QGD) is a theory derived from a consistent axiom set
containing an awm of space discreteness. In terms of state of development there is no
comparison between what a single individual can accomplish in a decade versus
generations of researchers over a century, lhaliready explains and describes what we
already know, andnakes testable predictions. So, let us hope that some physicists will

do what Siegel suggests but failed to do in the case of space discreteness and rigorously
subject QGD to the scientific method. The idea of space discreteness certainly deserves
further exploration.

Thought f I y O1 Q &erthiiiFapple4 tiIGS 1 believe trere arepeoplewillingto
step out of the framework of established theoriasd consider the approach | propose
in this book. hope you are one of them.

Vi
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| wish merely to point out the lack fifim foundation for assigning any physical reality to the
conventional continuum concept. My own view is that ultimately physical laws should find their
most natural expression in terms of essentially combinatorial principles, that is to say, in terms of
finite processes such as counting or other basically simple manipulative procedures. Thus, in
accordance with such a view, should emerge some form of discrete or combinatorialisgace

Roger Penrose, On the Nature of Quant@aometry

Hi |l bertdsm 6th probl e

In 1900, the famous mathematician David Hilbertroduced a list of 24 great problems in

mathematics. The list of problems addressed a number of important issues in mathematics; many

of whichhave remay SR (G2 GKA & RI &"pdaylediSahiehthas ddtame tehtfalo S NI Qa
to physics, reads as follow:

To treat in the same manner, by means of axioms, those physical sciences in which already today
mathematics plays aimportant part; in the first rank are the theory of probabilities and
mechanics.

We may legitimatelyvonder iftrue axiomatization of physiaway be a finite and complete set of
axioms from which all the governing laws of the Universe could be de@aftl aphysics theory

be an axiomatic system; that is, a theory that is founded on axioms from which all physics can be
deduced from or reduced to.

An axiom, as most of you know, is a fundamental assumption or proposition about a domain.
What this means idiat it cannotbe reduced, derived or deduced from any other propositions. In
other words, an axiom cannot be mathematically proven.

¢ K2dzZaKX DI RSt Qa A ydorgowshifteShathet 8| arépositiéhs théakersnd
corollaries can be deduced frothe set of axiomassociatedvith a specificdomain they do not
precludethe existence of a complete and consistent set of axionphirsics?

In physics, axioms are understood as representing fundamental properties or components of
reality. Mydzy’ RS N& G I y R A y"hroldem islthatfa ®ed dffaxidns about physical reality
that is complete be created. That is, all observations, any amhaltomenacould be deduced

from the set of axioms. The set of axioms and laws, explanations andtuyedideduced from it
would form an axiomatic system or axiomatic theory which would axiomatize the whole of
physics.

It seems evident that the purpose of physics is to identify the fundamental properties or
components of reality and to use them to develtpeories that can explain observations of
physical phenomena. What is less evident is how to determine when the propositions chosen by
physicists to be the basis of a theory are really axioms.

2See52 DI RSt Qa Ly 02 ¥Ekdiudeihg RoSsibidity of KTBebidBf Evierything?



https://quantumgeometrydynamics.com/do-godels-incompleteness-theorems-exclude-the-possibility-of-a-theory-of-everything/

While in mathematics one can arbitrarily chose any consissentof axioms as a basis of an
axiomatic system, the axioms in a physics theory must represent fundamental aspects of reality.
This raises the essential question: What constitutes a fundamental aspect of reality?

As we will see in this book, quantugeomety dynamics proposes that reality obeys a principle

of strict causality. From the principle of strict causality, it follows that an aspect of reality is
fundamental if it is absolutely invariable. That is, regardless of interactions it is subjected to, a
fundamental aspect of reality remains unaffected.

Now that we established what we mean by a fundamental aspect of reality, two presuppositions
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Universe is made of fundamental objects having properties which determine a consistent set of
fundamental laws. Second, that it can be represented by a complete and consistent axiomatic

system. That is, the Universe has a finite set of fundamaat@mponents which obey a finite set

of fundamental laws. These two presuppositions are essential for the construction of any true

axiomatic system.

In addition to the two presuppositions, there is also the question of the ndhimiom set
necessary todrm a complete and consistent axiomatic theory.

To determine that value, we need to remember that the number of constructs that can be built
from a finite set of fundamental objects is always greater than the number of objects in the set.

If, for example the number of objects in the fundamental set is equat fand the number of
ways they can be assembled by applying laws of combination is eqa#tda the number of
objects that can be formed is equal to

|~ n!

where Qs themaximum number of objects which can be combined. From this, we can see that
the closer we get to fundamental reality, the lowd@ecomes, the simpler reality becomes; with
reality being at its simplest at the fundamental scale. What this implies isatmataxiomatic
theory of reality will havéewerfundamental components than constructs. It follows that a theory
must allow for an exponentially greater number of composite structures than it has elementary
particles.

In plain language, reality at tHendamental scale is simpler, not more complex.

So,what is the smallest possible set of axioms an axiomatic theory of fundamental physics can
have?

Before answering this question, quantugeometry dynamics first asks: What daabkthingsin
the Universe have in common? What does every single theory of physical realityogosived
of have in common?



The answer: space and matteBpace and matteare aspects of reality shared by everything, all
phenomena, all events in the Univerdefollows thatany axiomatic theory of physical reality
must minimally account for space and matter. Quantgeometry dynamicswyhich is the subject
of this book, is drived fromthe following two axioms.

Spaceis made of discretéundamental units preoné'), and is dimensionalized Iiye intrinsic
repulsion force acting between them.

Matter is made of fundamentadtrictly kinetic particles, preon§+), which formparticles and
structuresas a result of théntrinsicattractive force acting between them.

Two Approachesto Physics

From an axiomatic standpoint, there are tapproachego theoretical physics. The first aims to
extend, expand and deepen an existitigeory, which is what the overwhelming majority of
theorists do. This approach assumes that the theory is fundamentally correct, thtatasions
are thought to orrespondto fundamental aspeatof reality.

The secondpproachisto create a new axiom set and derive a theory from it. Distinct axiom sets
will lead to distinct theories which, even if they are mutually exclusive may still describe and
explain phenomena in waybat are consistent with observations. There can be a multiplicity of
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reality that are not fundamental but emerging. For instance, theories have been built where o
axiom states that the fundamental component of matter is the atom. Such theories, thougly it ma
describe very well some phenomena at the molecular scale will fail in explamnogber of
phenomenaat smaller scales. In the strict sense, premises basedmergent aspect of reality

are not axioms in the physical sense. They can better be understood as theorems. And as
mathematical theorems in mathematics can explain the behavior of mathematical objects
belonging to a certain class but cannot be geneealito others, physical theorems can explain

the behavior of class of objects belonging to a certiale,but these explanations cannot be
extended to others scales or even to objectother classes of objects in the same scale.

But axions are not inheently wrong or right. By definition, since axioms are the starting point,
they cannot be reduced or broken down. Hence, as such, we cannot directly prove whether they
correspond to fundamental aspects of reality. However, if the models that emerge fr@axi@m

set explain and describe reality and, most importantly, allows predictions that can be tested, then
confirmation of the predictions become evidence supporting the axiom set.

3 Energy is omitted at this point dlsis property will be derived from the axiom set.



The Axiomatic Approach

It can scarcely be denied that the supregoal of all theory is to make the irreducible
basic elements as simple and as few as possible without having to surrender the
adequate representation of a single datum of experience.

Albert Einstein

The dominant approach in science (and a hugely suademsé for that matter) is the empirical
approach. That is, the approach by which science accumulates data from which it extracts
relationships and assumptions that better our understanding of the Universe.

The empirical approach is an essential part ofitmlie might call deconstructive. By that | mean
that we take pieces or segments of reality from which, through experiments and observations, we
extract data from which we hope to deduce the governing laws of the Universe. But though the
deconstructive apmach works well with observable phenomena, it has so far failed to provide
us with a complete and consistent understanding of fundamental reality

Of course, when a theory is formulated tregreeswvith a data set, it must be tested against future
data sds for which it makes predictions. And if the data disagrees with predictions, the theory
may be adjusted so as to make it consistent with the data. Then the theory is tested against a new
or expanded data set to see if it holds. Ifiites not the trial-and-error process may be repeated

so as to make the theory applicable to an increasingly wider domain of reality.

The amount of data accumulated from experiments and observations is astronomical, but we
have yet to find the key to decipher it and unlocle tundamental laws governing the Universe.

Also, data is subject to countless interpretations and the number of mutually exclusive models
and theories increases as a function of the quantity of accumulated data.

But, more to the point, what if fundamentakality is orders of magnitude smaller than the
smallest observable scale can prob& Shouldthisbethe casean axiomatic approach may then
our only hope to gaimsightinto the wakings of reality at the fundamental scale.

About the Source of Incompatibilities between Theories

Reality can be thought as an axiomatic system in which fundamental aspects correspond to
axioms and notiundamental aspects correspond to theorems.

The empirical method is essentially a method by which we try to deduce the axiom set of reality,
the fundamentakcomponentsand forces, from theorems (nefundamental interactions). There

lies the problem. Even though reality is a complete and consistetém, the laws extracted from
observations at different scales ofality, and which form the basis of physics theories do not
together form a complete and consistent axiomatic system.



The predictions of current theories may agree with observationdatscale from which their
premises were extracted, but they fail, often catastrophically, when it comes to making
predictions at different scales of reality.

This may indicate that current theories are not axiomdtiey are not based on true physical
axioms), which meansthe founding propositions of the theories do not correspond to
fundamental aspects of reality. If they were, then the axioms from distinct theories could be
merged into a consistent (but not necessarily complete) axiomatic set. Thered vib@ulno
incompatibilities.

Also, if theories were axiomatic systems in the way described above, their axiomsuld be
similar or complementary. Physical axioms can never be in contradiction.

This raises important questiodout the empirical method andts potential to extract physical
axioms from the theorems it deduces from observations. The fact that even theories which are
derived from observations of phenomena at the microscopic scale have failed to prphysieal
axioms(if they had, they woul@xplain interactions at larger scales as well) suggests that there is
a distinction between the microscopic scale, which is relative to our scale, and the fundamental
scale which may be any order of magnitude smaller.

There is nothing that allows us tafér that the microscopic scalehich isassumed to be
fundamentalis truly fundamental scale or that what we observe at the microscopic scale is
fundamental. It may very well be that everything we hold as fundamental, the particles, the
forces, etc., aremot.

Also, theories founded on theorems related to different scales rather than axioms cannot be
unified. It follows that the grand unification of the reigning theories which has been the dream of
generatiors of physicists is mathematically impossiblegh&ory of everything cannot result from

the unification of the standard model and relativity, for instantteey arebased on mutually
exclusive axiom setdherefore,it essential torigorously deriveany axiomatic theory fronits
axiom set andilways ava the temptation of contriving it into agreeing with other theories.
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However, an axiomatic approach as we have described poses two important obstacles.

The first is choosing a set of axioms where each axiom corresponds to a fundamental aspect of
reality if fundamental reality is inaccessilbledthus immeasurable.

The second obstacle is how to test the predictions of an axiomatically derived tivberythe
scale of fundamental reality makes its immeasurable.



In the following chapters, we wiles that even in the likely scenario that fundamental reality is
unobservable, if the axioms of our chosen set correspond to fundamental aspeetditf, then

there must be inevitable and observable consequences at larger scales which will allow us to
derive unigue testable predictions. We will show that it possible to choose a complete and
consistent set of axioms, that is ofrem which interactions at all scales of reality can be reduced

to. In other words, even if the fundamental scale of reality remmainobservable, an axiomatic
theory would make precise predictions at scales that are.

Internal Consistency and Validity of a Theory

Any theory that is rigorously developed from a given consistent set of axioms will itself be
internally consistent. Thataid, since any number of such axiomssein be constructed, an equal
number of theories carpbe derived that will be internally consistent. To be a valid axiomatic
physics theory, it must answer positively to the following questions.

Do itsaxioms forman internally consistent set?

Is the theory rigorously derived from the axiom set?

Are all descriptions derived from the theory consistent with observations?

Can we derive explanations from the axiom set that are consistent with observations?
Can we derivérom the axiom set unique and testable predictions?

arwONPE

And if an axiom set is consistent and complete, then:

6. Does the theory derived from the axiom set describe physical reality at all scales?

In the following chapters, we will see how quantreometry dymmics answers treequestions.



QGDds Axi om Set

For several decades now, mathematicians and physicists have tried to reconcile quantum
mechanics and general relativity, two of the most successful physics theories in history, but
despite their best efforts such unification has remained beyond the lifthescientific horizon.

The problem, we believe, stems from the fact that the axiom sets of quam@crhanics and
general relativity are mutually exclusive. It is a mathematical certainty that unification of axiom
sets which contain mutually exclusiegioms is impossible, as is the unification of the theories
derived from them. In other wordghough it may be possible tonify quantum nechanics and
general relativity, it cannot be doneithout abandoning some of the axioms of their respective
axiomsets butabandoning any of the axioms amounts to giving up on one, if not both theories.
However it is impossible to give up on one without giving up on the other since both are necessary
to describe reality at all scales. Hence the impasse physicists have struggled with. Unification of
the two theories requires that their axiom sets be unified, which in turn requires that their axioms
be complementary and not, as are those of QM and GRusxgl. QM and GR cannot be
reconciledwithout abandoning somef their fundamental assumptions

We propose here an alternative approach. Intuiting that at its most fundamental, reality is also at
its simplest, we construct the simplest possible axiomtBat can describe a dynamic system;
one where each axiom corresponds to a fundamental aspect of reality agreed upon by all theories
of physics. That is, the existence of space and the existence of matter. We will show that from
such a minimal set of axionastheory can be developed that describes and explains all physical
phenomena, thusigreeswith the predictions of quantursmechanics and general relativity. Most
importantly, a theory that is in complete agreement with physical reality.

The idea is to crda an absolute minimal dynamic system and explore how such a system will
evolve from an initial state. The choices of the minimal components of a dynamic system and their
properties will constitute axioms from which theorems will be derived thatpwétict how such

a system will evolve. One should not assume that the axioms and theorems correspond to
fundamental aspects to physical reality unless the dynamic system they describe evolves into one
that is analogous to observable reality.

It is evident thatsuch a system must exist §pace,but space could be continuous or discrete,
static, or dynamic. Here we chose space to be fundamentally discrete. We will call the

fundamental discrete units or particles of spapeeon§) .

Preon$’ do not exist in space, they are space, yet each of them is distinct, that is, they each

correspond to a distinct location. We will assume tfmteoné') are kept apart from each other
by a repulsive force acting between thewhich we will call rgravity. So betweerpreon§) is

not space but the syravity field. Thereforepreoné') exists in the rgravity field. Also, it follows
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that pre0n§) must static since movement would require that they move in space, that is, that
they exist in spacand that wouldcontradict the defining assumptions.

Next, we need matter and since matter must exist in space and our space is discrete, then it
follows that tre matter in the dynamic systemwe are creating mustalso be discrete or
corpuscular. And since our system is minimal, we have only one fundamental unit of roager,

type of fundamenal particle which we will ca[hreong'). If pre0n§+) are to interact to form
more massive particles and structures, then they need to be kinetic and they ndseddapable
of binding with one another Preons” will therefore6 § | 88 dz2YSR (2 Y298 o0& 4f
preoné')to preoné')and thus have momentum. The momentum of preorﬁwill be the

fundamental unit of momentum and the displacement between t\poeon§) the fundamental
unit of displacement.

For preon§+) to bind into particles and structures, there must be attractiveforce acting
between them. We will call that force;gravity.

Since in our minimal system we have only one fundamepagicle of matter, thereare no other

particlesa preoﬁ+) can decay into doe formed from. Preons” are eternal, hence their number

isfixed andfinite. The same goes fopreoné') .

As for the initialsate, we will definite it as one in whicpreon§+) are free and homogenously
distributed in discrete space.

Other minimal systems can lmnstructedand different initial states can be chosen for each, but
the above is the only one we will explore here. | have called the study of the evolution of this
minimal systenguantumgeometry dynamics

Minimal Axiom Set

From a minimal set oéxions, we can demrre dynamics systems which behaviour find their
counterparts in nature.

Axiom 1: We define quantungeometrical space as that which emerges from the repulsive

interactions between fundamental quanta of space we will pm&oné') .

Axiom 2 We define quantungeometrical matter as that which is formed by the binding of
fundamental particles of matter through an attractive force acting between them. We will call the

fundamental particles of mattepreon&@

Axiom 3:The inital state of the quanturgeometrical universe is that in Whiqbreon§+) were
uniformly distributed through quanturgeometrical space.



Axiom 4 A quantumgeometrical particle is fundamental if it never decays or transmutes into

other particles.Preoné') and preon§+) are the only fundamental particles that exist in the
guantumgeometrical universe.

Principle of Strict Causality :
Allsuccessive states of a particle, structure or system are strictly and uniquely causally linked.

The principle of strict causality being based on properties of physical reality, it offers the possibility
of understanding the evolution of the Universe as wegces of events that are causally
connected. Strict causality effectively allows a description of the evolution of any system without
having to resort to the relational concept we call time.

The principle of strict causality implies is that the Univelses not evolve with time, but changes
from one state tahe nextbecause otoncurrent causally related series of events.

Fundamentality and the Conservation Law

What is considred fundamental has often changed over the course of History so that often what
at some time we have consider fundamental ultimately revealed itself to befurodamental.
How we define "fundamental" has profound consequences on the way we interpretyreali
create models. QGD uses the following definition:

An aspect of reality is fundamental if itinwariant.

Thus, ifan object is fundamental its intrinsic properties are conserved throughout the existence
of the Universe.

Strict causality excludes spontaneity which assumes that a particle or system can change for no
other reason that over time there is a probability that it will. It implies that when a particle decays
into other particles and no external interaction affedtéhat change, then the change must be
caused by internal interactions, which in turn imply structure, so that the particle is not
elementary.

It also implies that if a particle is elementary, that is, has no structure, hence no internal
interactions whit can cause it to change, then it can never decay.



Quantum-Geometrical Space

Let me say at the outset that | am not happy with this state of affairs in physical theory. The
mathematical continuum has always seemedn® to contain many features which are really very
F2NBAIY (G2 LKearAoOad wX6 LT 2yS Aa G2 | O0OSLI 4K
accept that there are as many points in a volume of diametétc or 163 cm or 10°°°cm as

there are inthe entire universe. Indeed, one must accept the existence of more points than there

are rational numbers between any two points in space no matter how close together they may be.

(And we have seen that quantum theory cannot really eliminate this problaoe it brings in its

own complex continuum.)

Ny

Roger Penrose, On the Nature of Quant@eometry

The Nature of Space

| consider it quite possible that physics cannot be based on the field concept, i. e., on continuous
structures In that casenothingremains of my entire castle in the gjravitation theory included,
[and of] the rest of modern physies€instein in a 1954 letter to Besso.

What Einstein might have been referring to is that special relativity and general itylagiguire
that space be continuous. The axiom of continuity of space is implied by special relativity as well
as most current physics theory.

Einstein understood that if thémplied continuity axiom turned out not to correspond to the
fundamental natureof space, his theory and all theories which are based on it would also fall
apart. We disagree9 A y a ih&ckigg @auld stilhold very wellif space vere discrete rather
than continuous and so would be the principle of relativity

When considering that predictionsf the relativity theories have been confirmed by countless
experiments and observations, it is logical to assume that their underlying axioms must be correct,
includingthat of space continuum which &n implicit axiom. And jgace continuum and space
discreteness being mutually exclusiviespace werediscrete then it would follow that space
continuum and theories founded on it would be wrgregrrect?

But what ifthe space continuunis not fundamental? What if space onlyggarsand behaveso

be continuous at larger than the fundamental scalewingphysical theoriesuch as the relativity
theories D correctly describesystemsat those scales.Then space continuum would not be an
axiomin the sense we have describdtere, but a theorem That could explain whgeneral
relativity can correctly describe dynamic systems at large scales while failing for systems at the
fundamental scalevhere space would bdiscrete If this were the case, then understanding how
the space continuunemerges from discrete space would open the door to fundamental theories
that can describe dynamics systems in discrete space while still being compatible with theories
such agyeneral elativity.
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Dominant theories successfully explaand predict phenomena ascalesat which they are
observel and from whichobservationstheorems were derivedSpace continuum is what is
observed at norffundamental scales.

Quantumgeometry dynamds postulates that space is fundamentally discrete. Specifically, that
space is quanturgeometrical, that is: Quanturgeometrical space is formed by fundamental

particles we calpreoné')(symbolp(')) and isdimensiondized by the repulsive force acting
between them. Thus, according to QGD, spatial dimensions are emergent properties of

pre0n§) , hencedimensionalizegpace is not fundamental.

The interaction betweemny two preon§') is thefundamental unit of the force acting between

them which because it ipulsive we will call rgravity (symbolg’ ).

It is important here toemind the reader that what exists between tvworeoné') is the ngravity
field of interactions. There is no space in the geometrical sense between them. The force of the

field between any twopreon§), anywhere in the Unerse, is equal to ong .

Figure 1 is awo-dimensionalrepresentation of quantungeometrical space. The green circle

d=1

Figurel

represents apreor{') arbitrarily chosen as origin and the blue circles represpreoné') which
are all at one unit of distance from it. As we can see, distance in quagaametrical space at
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the fundamental scale lugely differentfrom Euclidian distanc&hough we will show below that
Euclidian geometry emerges from quantigaometrical space at larger scales).

Quantumgeometric space is not merely mathematical or geometrical but physical. Because of
that, to distinguish it from quanturgeometrial spacewe will refer to space in the classical sense

of the term asEuclidian space

Quantumgeometric space is different frofuclideanspace. A consequence of this is that the
distance between any twcpreoné') in quantumgeomadric space is be very different from the

measure of the distance using Euclidian space; the distance between two poirplsemné')

being equal to the number of leaps preor@ would need to make to move from one to the
other.

Tounderstand quanturrgeometric space, one must put aside the notion of continuous infinite
and infinitesimal space. Quantugeometri@l space emerges from the-gravity interactions
between preoné'). What that means is thapreoné') do not exist in space, they are space.
Since preoné') are fundamental and since QGD is founded on the principle of strict causality (this

will be discussed in detail later), then thegravity field betweenpreon$’ has always existed
and as such may be understood as instantaneotmavity does not propagate. It simply exists.

Figure 2 shows another example of how the distance between pmoné') is calculated. So,

although the Euclidian distance between the grepreor“ and any one of the bluepreoné')

are nearly equal, the guantwgeometrical distances between the same varies greatly.
O @) @) o O O O @) O O O o O

Figure2
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Since the quantungeometrical distances do not correspond to the Euclidian distances, the
theorems of Euclidean geometry do not hold at the fundamental scale. Trying to apply
t @0KIF3I2NFIaQa GKS2NBY (3 hekvEdefindtloythe BlieSthedeld AnOK A Yy (0 K

the orange lines, we see thaf +b* | ¢*.

Figure3
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Also interesting in figure 3 is thatdfis the orange sideb the red side and the blue side (what
would in Euclidian geometry be the hypotenjisthena+ ¢ <b. That is, the shortest distance

between wo preoné') is not necessarily the straight line.
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Figure4
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geometry emergdrom quantumgeometrical spaceFigure 4 shows the quantwgeometical
space twodentical objects scan when moving in different directions.

Here, if we consider that the area in the blue rectangles is made of alprlwné‘) through
which the object moves, we see that as we move to larger scales, the nurptemné')
contained in the green rectangle approaches the numbepﬁéoné') in the blue rectangle, so
that if the distance fromaw to b or fromaj to bj is defined by the number opreoné') contained

in the respective rectangles divided by the width of the path, we find@hat b= aj- b .

Theorem on the Emergence of &lidian Space from Quantureometrical Space

If d andd, are respectively the quantwgeometrical distance and the Euclidean distance two

preon$’ | thenlimd- d., .
d- o
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The theorem implieghat beyond a certain scale the Euclidian distance between two points
becomes a good approxirtian of the quantumgeometrical distance, but that below that scale,

the closer we move towards the fundamental scale, the greater the discrepancies between the
Euclidian and quanturgeometrical measurements of distance. A direct consequence of the
structure of space and the derived theorem is that Euclidean geometric figures are ideal objects
that though they can be conceptualized in continuous space ardy be approximated in
gquantumgeometrical space to the resolution corresponding to the fundamentilaf distance.

It is important to note that since there are no infinities in QGD, the infinite gigathe distance

between the two preoﬁ') that are furthest

apart in the universe hence the difference
between quanturageometrical and Euclidean
distances, though it canvery large or
insignificantly small, can nevdre infinite or
equal to zero.

In figure 5, ifn;, N, andn, are respectively the
number of parallel trajectories that sweep the
squaresas ,b andc , forn ;> M, then

n Ny ng
ad  ad ad
g0 polE__andc o = g0 that
n, n, n,

a’+b? °c®. Hence, given the quantum

geometrical length of the sides of any two of the
0§KNBS &aljdzZ NBa 62@0S> tedKF3I2NlraQa GKS2NBY OFy o
length of the side of the third. Also, the greater the value$),ofn, andn, the closer the

approximation will be to the actual unknown length. Thalirs (52 + 52) =°.
n- o

n,- o
n,- o

Application of the Theorem of Emergent Space

Even though reality at the fundamental scale is discrete, the theorem of emergence of Euclidean
space allows us to use of continuous mathematics to describe dynamic systems at larger scales.
We musthowever keep in mind that however accurate they may be, calculations using continuous
mathematics remain approximations of the behaviour of the discrete components that form
dynamics gstems taken as a group and that quantgmometrical reality only admitiiteger

values of physical properties.
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Interactions between Preons»

We mentioned earlier that the interactions between two adjacqm’eon§') is repulsive and the
fundamental unit of Pgravity. Twopreoné') are adjacentf there is no otherpreoné') between

them. So fortwopreoné') ,aandb, G(ab)=1 g where G(a; b) is the magnitude of the

n-gravity interaction between them.

To obtain the magnitude of the-gravitational interaction between any tw@reoné') a andb

, we need tdake into account theumulativeinteractions between thepreoné') that lie on the
line of force connecting themlhus,we need to count the number of interactions. Using the
simple combinatoryformula, we find that the magnitude of then-gravitational interaction

between any two preoné') is

_d*+d

G (ab) 5

(1)

where d is the distance measure in number p’reoné') between a andb .

We will show in dater sectionthat the repulsive force between space and matter is consistent
with the effect we attribute to dark energy.

Properties of Preons")

Preon$’ do not exist in space, they are spa&nce any motion would imply that they would
themselves be in space, which would contradict tReagiom it follows that preoné') must be
static.

And since they are fundamentapreoné') do not decay into other particlesothe number of

preoné') is finite and constant which implies that quanttgeometrical space finite, and that
the Universaés finite.

Emerging Space and the Notion of Dimensions

We think of spatial dimensions as if they were physical in the way matter and space are physical,
but the concept of dimensions is a relational concept which allows us to describe the motion (even
if that motion is nil) of an object or set of objecEs relative to an object or set of objeckstaken

as a reference. Different systems of reference having directions and speeds relative to a given
object or set of objects give different measurements of their positions, speed, mass and
momentum and, according to dominant physics theories, there is no way to describe the motion
of a reference system relative to space (or absolute motion), thus natevkgow anything but
relative measurements of properties are such as mass, energy, speed, momentum or position.
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However, if QGD is correct in its description of space, then each fundamental unit of space is a
distinct permanent position relative to all oth discrete components of spacep(eoné') being
static) so that quanturgeometrical space can be taken as an absolute reference system

The dimensionality ofjluantumgeometricalspace(physical spaces the maximum numberof
elements ina set of nonconcurrent and mutually orthogonal lines thative a commora
preoﬁ') . Space being an emergent property pfeoné') and allpreoné') having identical
fundamental intrinsic properties, arall interacting to create space, then space must be isotropic.

Conservation of Space

That quantumgeometrical space is not infinitesimal also implies that geometric figures are not
continuous either. For example, a circle in quantgaometric space is@@gular convex polygon
whose form approaches that of the Euclidian circle as the numb@rebné’) defining its vertex

increases. That is, the greater the diameter of the polygon, the more its shape approaches that
of the Euclidean oite (a similar reasoning applies for spheres).

The circumference of a circle in quantigaometric space is equal to the number of triangles with
base equal to 1 leap which form the perimeter of the polygon. It can also more simply be defined

as the numbenf preon$) O2 NNB & LI2 y RA y Jveli®@s 1 KS LRRfa32yQa

Since both the circumference of a polygon and its diameter have integer values, the ratio of the
first over the second is a rational number. That is, if we défias the ratio of the circumference

of a circle over its diameter, thenis a rational function of the circumference and diameter of a
regular polygon.

This implies that in quanturgeometric space the calculation of the circumference or area of a
circle orthe surface or volume of the sphere can only be approximated by the usual equations of
Euclidian geometry.

The surface of a circle would be equal to the numbepoéoné') within the region enclosed by
a circular path.

From the above wanderstand thap , the ratio of the circumference of a circle over its diameter,
is not a constant as in Euclidean geometry, but a functiop(#) is the proportionality function

between the apothema of the polygon and its perimeter then, since the base of the triangles
that form the perimeter is equal to 1, it follows thette size of the polygon increases the value of
the apothem of the polygon approaches the value of its circumsadnd o (a) approaches the

geometrical value g . Note that the smallest possible circumradius is equal to 1 leap, which
defines the smallest possible cirelich has six vertexeSince in this casgor = 6andr =1 it
follows that* p  op (1) = 3.
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p(a)=n/2a
Ii_ngp(a) = ¢

wheren is the number of sides of the polygon &hdis a very large number of the order of the
quantum3I S2 YSGNAROFf RAFYSGSNI 2F | OANDES G 2dzNJ a0l f

Sq within quantumgeometrical space, the geometrical is arationalnumber that corresponds

to the ratio of two extremely large integers. In fact, the size of the numerator and denominator
are such that the decimal periodicity of their ratio is too large for any current computers to
express.

Mathematical operations in quantusgeometry always are carried out from discrete units and
can only result in discrete quantities.

In conclusion, the reader will understand that if space quangeometrical, then the
mathematics used to describeand the objects it contains must also be quantgegometrical.
Continuous mathematics, though it can provide approximations of discrete phenomena at larger
than fundamental scales, becomes inadequate the closer we get to the fundamental scale.
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The Concept of Time

Although time is a concept that has proven useful to study and predict the behaviour of physical
systems (not to mention how, on the human level, it has become an essential concept to organize,
synchronize and regulate our activities and interaws) it remains justhat, a concept.

Time is a relational concept that allows us to compare events with pergydiiems,in other
words, clocks. But time has no more effect on reality than the clocks that are used to measure it.
In fact, when you think of it, clockd#o notreally measure time. Clocks count the number of
recurrences of a particular statef a periodic systemFor instance, the number of times the
pendulum of a clock ggs back to a given initial position following a series of causality linked
internal states.So,clocks do not measure time, they count recurrent states or events.

If clocks do not measure timehat does?

That answer is nothing can. There has never beamwill there ever bea measurement ofime

the simple reason thatime is nonphysical. Neither has there beemor ever will be a
measurement of a physical effect of time on reality. Experiradratve shown that rates of atomic
clocks are affected byelocityandgravity but the slowing down of clockis not a slowing of time

but a slowing down the mechanism of clocks itself measured by comparing them to the rate of a
reference clock.

Another argument against the physicaldf/time is thatas usefubsthe concept of time may be,

it is not, as generally believed, essential to modeling reakiy.we will see in the following
sections,any physicalsystems can be described without eveferring to time. If time is
unnecessaryo describe reality, it follows that time is nghysical.Taking time as nophysical
alsoremoves a number of problems that stems from considering time as a physical dimension.

Forinstance,we will show thatproperties such asnass, momentm, velocity,and energyare
fundamentally intrinsicand that they can be describal without the concept of time
Consequentlythese propertiewill be shown to b@bserver independentrhat is, measurements
of those propertieswill give identical resultsegardlessf the frame of referencerovided that
the measurements take into accounhe dynamicsdescribingthe observer and frame of
reference

And if timeis not physicalthen neither igime dilation. Time dilation and the implied assumption

of spacecontinuum are essential to explain the constancy of the speed of light in special relativity.
But neitherare necessary in QGC since ttnstancy of the speed of lighdllows naturally from

the discreteness of space.

Finally, the unification of space (a representation of space to be precise) and time (which is a
relational concept)s no more than anathematicalconstruct granted auseful framework in
which we can study the evolution of a systeifntime is not physicalthen physical spacéme

makes no sense.
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However, as we have mentioned, the concept of timgsisful,and we will use ihere,but we will
do so withthe understandig that time is not a physical dimensigmough which reality evolves.
It is a mathematical representation of evolution of dynamic systems.
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The Quantum-Geometrical Nature of Matter

If space is discrete, then matter, which exists in quartieometricakpace must also be discrete.
Not only must it be discrete, but it must fit the discrete structure of quangeometrical space.
That is, it should correspond to the amount of matter which can occupy the quantum of space

that is the preor{'). We assigned the nampreor@ , symbol} , to the fundamental particle
of matter. QGD assumes thtte preorﬁ is the only fundamental particle of matter, hence all

other particles are compesl of preoné+) .

Preons” are fundamental soto keepin agreement with our definition of what constitutes a
fundamental particle, thepeitherdecay into other particlesor are composed of other particles

and as a consequence they are conserved throughout the entire existence of the universe. This
implies that the amount of matter of the universe remains constant and finite througheut i
existence.

Also, in the same way that the interactions between t\poeoné') is the fundamental unit of n
gravity org™ , the interactions between twopreon§+) is the fundamentalunit of p-gravity or
g” . Here however, while -gravity is a repulsive force acting betweep‘reoné') from which

emerges quanturgeometrical space,-gravity is an attractive force acting betweplneonéf) 4,

In addition to carrying the fundamental force ofgpavity, preonéf) are strictly kinetic particles
and as such have momentum. The properties of fundamental particles must evidently also be
fundamental, so the momentum of epreor{” is fundamental, that is, it never changes. Also

fundamental is the fundaental velocity of the preorﬁ which as we will see must be deduced
FTNRY AGa& Y2YSyildzy dzieloghtdve wibibtOdiuce Ri®rfardysholvitd e 2 F
equal to the speed of light.

Preon®| Preon ®) pairs

If preOr{') are the fundamental unit of space, theach onenust holdexactlyone fundamental

unit of matter. Ifa preoﬁ') could holdn preon§+) then the fundamental unit of space with

4We will show in the section about the formation of particles hogrpvity binds preoné+) into

particles and structures.
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reorf”)
n
there is theexclusion principley whicha preoﬁ') can only host a singlpreoﬁ”.

or one N" of a preoﬁ’) which would be inconsistent with axiom 1. Therefore,

Thepreoﬁ” is strictly kinetic and moves by leaping fropreor{') to preoﬁ'). If it exists it
must occupy spacand so transitorily must pair withpreoné')along its path And since
preoné') and preon§+) are fundamental, that is, they and their intrinsic properties are
conserved,preoﬁ')l preor{+) pairs must interact with each other through botkgnavity and p
gravity.

Propagation

Propagation implies motion; the displacement of mattepréon§+)) through quantura
geometric space. Aoreorf” awill leap from the preor{') it is paired with to the next adjacent

preor{') in direction of its momentum vectcf?a.
Two preon$’ pl) and p{) are adjacent ifG( ) pg)) =1,

The preonic leap is the fundamental unit of displacement and determines the fundamental speed
of preon§+). We will show that the speed of light and its constancy are direct consequence of

the structure of quanturrgeometrical space and the speedpn’eoné” :
Interaction

Interactions through rgravity and pgravity donot require the displacement or exchange of
matter. So unlike propagations, interactions are not mediated by quargaometric space (

preoné') ).

We already explained that quantugeometric space emerges from the interactions between
preoné'); the ngravity field between them. Mravity does not propagate through quantam
geometric space since it generates it. It follows thafravity is instantaneous.

P-gravity, the force acting betweepreoné+) is simiarly instantaneous and, as we will see later,
gravitymust be the resultant effects of-gravity and pgravity.

Mass, Energy, Momentum of Particles and Structures

We will now derive the properties of mass, enempgmentum,andvelocityfrom the axiom set
of QGD.
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Mass
The fundamental units of matter arqareoné+). The mass of any particle or structure is an

intrinsic property and corresponds to the numberpn‘feoné” that compose it.

We will show that lhis simple and natural definition of mass is the only one required to describe
any physical system.

Also, as an intrinsic propssrt mass is observer independent (see here for the way by which we
can obtain the intrinsic mass of an object).

Energy
The funédmental unit of energy corresponds to the kinetic energy ofmlneorﬁ which is equal

Ad =

to the magnitude of its momentum vectar. That isE = H I5p(+)

Note that we use the symboC because, as we will showhe fundamental energy of epreorV)
is numerically equal its momentum and to its speed, the latter being equal to the speed of light.

From our definitions of mass and energy, we find that the enBrgyf an objecia is equal
product its massm, (the number ofpreoné+) it contains) by the fundamental energy of the

preort”. That is:
o
e=alsl me @

For a singlgpreori”) we havem ., =1 soE ., =[G =c.

Momentum
The momentum vector of preor{” is fundamental. It never changes magnitude, but when bound

within a structure preonéﬂ follow bounded trajectories. That is, the directions of the

component vectors change asayfollow trajectories determined by the inner interactioasting
between them.

L M .
The momentum of a body oft isthe magnitude of its momentum vectd?, =q G , that is:

i=1
o
SUECE
i=1

a

P,

‘ (3).
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But sincamax| ¢m, ¢ ; the maximum momentum of an

- A -
ac|= glg| =mctheno¢|g c
i=1 i3 i=1
body is equal to its energy which occurs in structures when the trajectories of bpuedn§+)
are parallel.

Velocity
Thevelocityof a particle or structure follows naturally fromD5 Qa | EA2Y &aSi FyR 02N
the ratio of its menentumvectorover its mass. That is:

g HE
Ol

Il
LN

v, =- 4).
L~y (4)

And sinceboth momentum and massare intrinsic, thus frame independent, $omust be of
velocity2 SQf t OFff (GKS &LISSR lindrinsRSpeely SR Ay SljdzZt A2y

Therefore, he conventionaldefinition of velocityis not a measure ahe intrinsic velocity but

really a measure of the distance travelled by an objec given directiowoncurrently with the

counting a chosen number of recurring states of a periodic sy@teartics of a clock for example).

As for the distance travelled, we understand that it is relative to the frame of reference against

which the measurement is mad&o distingish is fromv D5 Q& A y (i Nhe/Mmillkefertad St 2 OA (1 & :
the conventioral velocity as theelativemetric velocity

From thesectiononthe nature of spacee understand that quanturgeometrical spaces a fixed
structureand as suclprovidesan absolute frame of referencélsing quanturrgeometrical space
as a frame of reference, waefine metricvelocityas the quantum gemetrical distance an object

, . . >od oo . . .
will travel as a function of timer v, = T U wherev, is the metric velocityd is the quantum

geometrical distance measured ilpreon§)(or preonic leaps between the initial and final

position) t is thecountednumber of recurrences of a chosen state of arbitrarily chosen periodic
systemsand d is the unit vector.

o
Theintrinsic velocityv is distinct from themetric velocityV . Thefirst is aphysical poperty while

the second is aorrelation betweertwo distinct counting mechanism which are the count of the
number ofunits of distanceand a concurrent count of the number of recurresad a chosen
state of a periodic systemThe intrinsic velocity is a property of the partiabe Sructure
independent of spaceéMetric velocity is the measure of the consequential displacement resulting

from the intrinsic velocityThat is,v, ~ V.

a’

Now that we havedefined metric velocity and shown its relation to intrinsic velgcihe most
important questionthat comes to minds: How do we measurthe metric velocity of an object?

24



We only know how to measure the velocity of an object relative to a second objeet.
measurement of the velocity of an object relative to spacelitappears to bean impossibility
since there is no way that using conventional methodscaugknow if an object is moving relative
to a fixed point in space, or at what speed and in what direction if it is.

As a physics theory, quantugeometry dynamicsnust describe and explain the behaviour of
dynamic systems angrovidetestable predictions. This implies measuremeuritmetric velocity,
massand momentumlt is true that measurements of the metric velgcas defined earlier is not
theoretically possiblebut that is exactly the pointThe obstacle to measurements of metric
velocityis nottechnical or technological but theoreticdh the following sections we will derive
the theoretical frameworkecessay for such measuremenighen, in the section on applicability
of QGD, we will describe how such measuremeats be made

The Velocity of Light and Preons?
''aAy3 vD5Qa RSTAYAGAR2Y 2F @St20AG& ¢6is TAYR (K

!

N
acé
—i=l

m, My

=

v, = C: which is the velocity of thepreorf”. From this we see that the

=) |Q;Ul

intrinsic velocity of light is constant, and its constancy is a direct consequence of the fundamental
property that is the intrinsic velocity opreoné+) .

Also, sincev, ~ v , then the constincy of the intrinsic velocity of photons implies the constancy

of their metric velocity. However, the constancy of the metric velocity of light implies that the
relative velocity of light is not constant.

Consequently, we can predict that given an appasathat includes a light source and a light
detector separated by a constant distance, the aveey measurement of the velocity of light will

[ ==Y —

vary depending on the metric velocity of the apparatus. Tha€is,C #, where Cis a one way

[EEN

measurement of the velocity of light is the metric velocity of light and, is the metric velocity
of the apparatus.

o
However, forC, two-way measurements of the velocity of light using a similarly rigid apparatus,

=2 e =
P_CctHy, Y, . ,
we havec =——=2—— 2 —. Twoway measurements of the velocity of light aresrefore

equal its metric velocity. This and the relation between intrinsic velaeitymetric velocity make
it possible for QGD to describe dynamic systems in nature and derive testable predictines
way measurement of the velocity of light are shown to be possile will describe such an
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experimentthe chapter titledDeriving Testable Predictions from Q&f&r havingintroducedthe
prerequisitetheoreticalconcepts
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Heat, Temperature and Entropy

From the concepts we have introduced so far, we will now detilve properties of heat,
temperature,andentropy.

n

Given a systerss havingn unbound particles, the heat of the system is equaaoFi’ , Where
i=1

.
AP
P is the magnitude of themomentumvector of the i" particle and its temperature "ij‘:;'
S

.where Vol is the volume of the system measured pTeoné') , the fundamental and discrete
particle which forms and dimensionalizes quantgeometrical space. The total energy of the

n

system being equal ta_ M C, it follows thatif we define entropy in the classical sense, then the
i=1

n n
entropy ofSisg mc- gP.

i=1 i %
Application to Exothermic Reactions within a System
The QGD definitions can be used to describe the changes in heat and temperatitiegegsom
chemical or nuclear reactions. The particles involved are different, as are the reaction

mechanisms, and the reactions occur at different scales, but both result in changes in the
structure and number of bound patrticles.

Considef§ - S where Sjis a dynamic system containingunbound particles (or structures)

some of which reacting with each other, arjthe resulting system containing, unbound
Ny

n
particles, i, >n  theng P< §P' and the change in heat of the system
i=1 iz

Q5

n
DH =8 P &P is positive.
E

'u‘

For example, let say the system contains only a pagicknd a particlee+ which annihilate to
n

give N photons (g ), thenDH =g m, c- (\é_ ng_+veme+). Here, the difference in heat
i=1

depends on the speed of interacting electrons and is at the lowest when electrons achieve the
speed of light; in which caseH =0.Note that from the QGD model, when electrons achiéve

, internal motion stops, so that componerpreon§+) move in parallel trajectories.

Also, QGD predicts that electrons acceleratedCtbecome indistinguishable from photons and
become electrically neutral. Thadectrical charge of a particle is caused by internal motion of its
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component preoﬁ+) which interact with the preonic field (the freepreon;@ populating

guantumgeometrical space). Since all internal motion stop atesi®, the electron moving at
that speed must lose their electric charge.

n
Alsq worth nothing is thaté_ m,=m +HM, which implies thaESi = Eg that is; mass and

i=1
energy are conserved. This holds &b closed systems. So though it is believed that a nuclear
reaction results in the conversion of mass into energy, according to QGD, it results in the freeing
of bound particles which carry with them momentum, hence increase the heat of the system.
Aside from the reaction mechanism, the only difference between exothermic chemical and
nuclear reactions is in the type of particles that become free. For chemical reactions these
particles are molecules, atoms and photons and for nuclear reactions, nuclettardsabatomic
particles.
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Physical Interpretation of the Equal Sign in Equations
E,=mc> GKS Sljdzad A2y NBtlFdAy3a SySNH& FyR YlIaa I LLJ

axiom set appears similar to Einst@ilc = mc (which itself reduces t&e = mcwhen the speed
of light is taken as a unit). But there are essential distinctions between the two.

OAYyaiSAyQa Sldzr A2y A& dzyRSNEG22R & +y SELINBAA
That is, mass and energy are considered to be two forms of#mee thing so mass can be

converted to energy and vice versa. This interpretation implies that pure energy (photons) and

pure mass can exist.

vD5Q4 SljdzZ GA2y SELINB&&SE | LINBLRNIA2YyLFEAGE NBEI
cannot exist sepately. All particles, including photons, are madem‘boné+) and as we have

seen their mass is simply the amount of matter they contain, that is, the numbqﬂrebm@

they are composed from. And sinqareon@ have an intrinsic kinetic energy, it follows that the

energy of a particle or structure is simply the numberméoné+) timestheir intrinsic energy or

E, = m,c. The equal sign expresses the proportiondliégween an intrinsic property of matter

and the energy associated with it. So according to QGD, it is a grave mistake to assume that the
egual sign expressgmysicalkequivalence

v D5 63 m,c provides a different interpretation of nuehr reactions but one that is more
O2yaraitSyid 6AGK 20aSNBFGA2yad 2KAES GKS Oflaaiaol
nuclear reactions result in a certain amount of mass being transformed into energy, QGD model

suggests is that duringrauclear reaction, mass is not transformed into energy, but rather, bound

particles are freed from the structures they were bound into and carry with them their
momentum. According to QGD, there is no conversion of mass into energy, but only the release

of particles having momentum.
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To illustrate this, let's consider the simple

Figure 1 particle made of two bound preoné” as
N @ shown in the following figure 6.
N )2\
AN | SNB (KS LI NIAOfAZis6KAOK o
/ \ composed of two bounopreon§+), p§+> and
pS"’. The purple arrows represent their
f SN trajectories in quanturgeometrical space.
AN . trajectory
¢ The energy of this particle is
sz‘” N m,
\\\G(p<+>'p(+>) E.=allc] =mc 2¢ and its momentum
W\ 2 izl

Figure6

isP, = 4¢ &| O. This system has

UL
acg
i=1

zero momentum, hence cannot impart momentum to any other structure or particle.

But if as a result of a nuclear reaction the bound between the compormreioné+) of the
particle was broken, the energy of this system would remain the same but the momentum of the
system would be equal to the sum of the momentum of the now fm@oné+). In this simple

case, the momentum of the system would be egoats energ)“ |5p£+) p(Z,H = ||f:l|| -H@” 2C. And

the momentum that the system can impart2& . The amount of mass and energy of this two
preoné+) system does not changbecause ofa nuclear reaction. What changed tlse
momentum of the system which is interpreted the energy of the system and incorrectly attributed
to a conversion of mass into energy. This will be discussed in detail in the appropriate sections of
this book.

Another example in which it is the QGDeirpretation of the equal sign is necessary is in special
cases where the componerp)reon§+) of a particle or structure move on parallel trajectories.

m,
In such case we find that tha®, = =&|¢|| & - Thatis, for such special cases there
i

o
acq
i=1

number of units of momentum found on the left is equal to the number of units of energy we
have on the right. But though the number of units are equal, the units are units of different
properties and we must alwaygeep in mind that the units on the left are units of momentum
while those on the right are units of energy. They may be numerically equal, but they represent
two distinct properties.
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Lastly, consider the properties of energy, momentum and speed of aesp’rglorf*) .

Mo(+)
oy = Ia:1 I&|l #¢| = units of energy

()
Py :‘ |a:1 G| H{¢ = units of momentum
e
ac
i=1 C _
Vi = = & units of speed
Womyy 1
pl+

Here we have three distinct intrinsic properties which are quantitatively equal but qualitatively
different. So though from the equation above we can deri¥g,, = P, , =v,, ~ewe haveto

remember thatC is a fundamental quatity of several distinct fundamental properties.

The necessity of the distinction between mathematical and physical interpretations becomes
evident since for most particles and SUrUCtugEg,) , By LV
The physical and mathematical interpretats of the relations between physical properties can
differ significantly and ignoring such differences leads to incorrect assumptions about nature. For
instance, in the section on optics, we will show that the quotient of a Euclidean division of the
momentum of a photon over the mass of a particle corresponds to the absorbed part of the
photon while the remainder of the operation is the reflected part. The physical interpretation of

GKS YIFGKSYFGAOFE Ydzad 06S RSNAYGSR FTNRY (KS (KS2NE
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Forces, Interactions and Laws of Motion

The dynamics of a particle or structure is entirely described by its momentum vector. The
momentum vector can be affected by forces, which imply no exchange of particles. The
momentum vector of a particle or structure can almaffected bynteractions during which two

or more patrticle of structures will exchange lower order particles or structures. These are non
gravitational interactions which result in momentum transfer or momentum exchanges.

We will show how all effects inature result from one or a combination of these two types of
interactions.

Gravitational Interactions and Momentum

C2ft2gAy3d vD5Q [FEA2Y aSGZ 3INI OA-gravityhrmpgyadts | F2 NDOS
The gravity effecbetweentwo objects @ and b is:

G(a; b): @( at) +E'5( ab where é+(a; b) is the pgravity component of gravity and

G (a; b) the n-gravity component.

To obtain G™ (& b) we count the number ofn-gravity interactionsthat exist between every

preoﬁ*’ of a and every preon§+) of b and with all preoné‘) in between Usingthe simple
combinatoryformula, we find that the magnitude of the-gravitational interaction is

d’+d
5 g

G (ab)=mm

where d is thepreonicdistance betweerft andb given in preoné') and g the n-gravity unit
vector.

G* (a; b) is the number 6 p-gravity interactions between every preorﬁ of & and every

preon$” b which is simplyé+ (a; b) =mmy.

Now, from observation we know tha“@” > HQ H , that is HQ+H = k”@” so that if we use

g = 4 as base unit, Wwere (£ is the unit vector along thtfa, b] axis, we get

o

= a
G@@=§um%qm

repulsivewhen G(a, b) <0 and neutral forG (a; b) =0.

2+ ~ —
d . d gwhich we understand is attractive whe@(a; b) >0 and
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Gravitational Dynamics

From our definition of momentum, we understand that a variation in gravitational interaction
between two objectsa andb translates into variations of their momentums. We have

DE = FTp :ES(IH t) @( @l) qG(+a|)l. Therefore, the gravitational accelerations of

a and b arerespectivelyDv, M and Dv, %

m,

Also since DG (a; b) 20 then

DG(ab) = 6 (ah
And
DB =B SDhah

Derivation of Newtonds Law of Gravity

TORSNRA @GS bSgi2yQa tlFg 2F ANI GAGE FTNRBY 2dz2NJ YAYAYI
SlidzZ GA2Y om0 RSAONAROSE AINIGAGE Ay LINB2yAO aLl) OS
gravity in geometrical space (space as Wweeave it). Therefore, we must map preonic space,

which is a regular grid, onto geometrical space.

same preonic space mapped onto

preonic space geometrical Space
o
(=] a o o [ o
o o
o o o o o o
=] o
o o o o o o ° o ©
o o o
o 0 o o = o o o OBO ° )
o o o (2] © o
o o o o o o o ‘g,:p
o o o [+ s ]
o o o o o o
o
o o . o
o o o o o o
o o

Distance in preonsH

Distance in conventional measurable units

Blue circles represent referencpreoné') of a region of preonic space with massive object at its center.
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This requires us toonsiderthe preonic density. The concentration of matter in a body, which is
a concentration ofpreon§+) , decreaseshe n-gravity interaction with surrounding space and in
accordance to equation (1) results in spatial density following the inverse square law.

, 1 : - .
Consequentlyd denspreoné_) — Where s the preonic distance and is the
r

geometrical distance from the center of a body. Substituting in equation (2) we get:

©)
GKAOK S NBO23ayAl S a bSgilzyQa ¢ 2F INIOAGE D

The reader may note from above that we may derive the geodesics of general relativity from the
relation between preonic and geometrical space and have provided a mechéoise

curvature of space, which according to our model is a variation in preonic density resulting from
the interaction between matter and preonic space.

One of the most interesting consequences of the above is that the first composite particles and
structures would cause anisotropies in preonic space which in turn would have played a major
role in the formation of increasingly more massive particles and material structegser

increases the preonic density, which in turn allow for higher geometlieasity ofmatter. The

ratio of p-gravity over rgravity increases in a region containing matter, increases the preonic
density, which concentrates matter, which increases preonic density. Thisccgates

conditions favorable to the formation of incraagly more massive particles and structures.

The Fundamental Momentum and Gravity

That the momentum of the is fundamental is a postulate of QGD. It is equal to

. In fact, of all properties of the , only its direction is variable. And the

only thing that affects it is gravity.

The direction of a is determined by the resultant of the gravitational interactions acting
on it, which interactions are Wi free , particles or structures and if the is

bound, with the that is it bound to.

A change in direction of a is proportional to the change in thesultant of the forces
acting on it. That is:
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