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Abstract

Quantumgeometry dynamicsa theory derived from aninimal set of axiom#hat can describe,
explain and predict the behaviour dfnamicsystems

First, we will introduce set of axioms and corollaries which will be used to fundatally

define space, mass, momentyenergy and forcesThis will be followed by a discussion of
guantumgeometrical space and its geometry. Then,witk show how gravity emerges naturally
from the axiom set anthtroducea newequationfor gravity tha can be applied adifferent
scales. At the same time, we will provide quantegeometrical interpretatios of the laws of
motion and use them to describe dynamic systelVe will follow by providinguantum
geometricalgrounds forkey predictions of speairelativity, general relativity and Newtonian
mechanics.Although quantumgeometry dynamics will be shown to beagreement with
physical observations and withe predictions of special and general relativigpantum
geometry dynamicallows for disinct falsifiable predictionthat setit apart from them

1. Introduction

For several decades now, mathematicians and physiciststhiaddo reconcilequantum
mechanics and general relativityyo of the most successfphysicgheories in history, but
despite their bestefforts such unification has remained beyond the limit of the scientific
horizon.

The problemwe believestems from the fact that the axiom sets of quantumechanics and
general relativity are mutually exclusivl is a mathematical aeainty that unification ofaxiom
sets which contain mutually exclusive axio#npossibleas is the unification ahe theories
derived from them. In other word#, is mathematicallympossibleto unify quantum mechanics
and general relativity withouabandoningsomeof the axiomsof their respective axiom sets
but abandoning any of the axioms amounts to givingoumne, if not both theories. In fact, it is
impossible to give up on one without giving up on the otbieice both are necessaty descibe
reality at all scalesHence the impassghysicisthave struggdd with. Unification ofthe two
theories requires that their axiom sets be unified, which in turn requires that their axioms be
compkmentary and not, as are those of QM and GR, exclus@i and GRannot be
reconciled

We propose here an alternative approadhtuiting that at its most fundamental, reality is also
at its simplest, we construct the simplest possible axionttsatcan describe a dynamic system
one where each axiom cospondsto afundamentalaspect of realityagreed uporby all
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theoriesof physics. That is, the existence of space and the existence of maewill show
that from such a minimal set of axioms a theory can be developed that desaribleexplais all
physical phenomea, thusisin agreement with theredictionsof quantummechanics and
general relativity Most importantly, a theory thaisin complete agreement with physical
reality.

In the next sectionwe will introducethe axiom set and some corollasief the individual

axioms Subsequentlye will show how thesaxioms andheir corollariescan be appliedit is
important to remember that it is not the existence thie fundamental particles and forcese
introduce here that we will question (these iube treated as axioms, that is, propositions that
are assumed to be truelput ratherthe consequences of assumptiohtheir existence

The questions one must ask about any proposed theory are:

Do its axioms form an internally consistent set?

Is the theory rigorously derived from the axiom set?

Are all descriptionderived from the axiom set consistent with observations?
Can we derive from the axiom set explanations of observations?

Can we derive from the axiom set unigue testable predictions?

o s~ wN e

The reade should keep them in mind when getting acquainted with the approach we are
presenting here.

2. Axioms and Corollaries
It can scarcely be denied that the supreme goal of all theory is to make the irreducible basic
elements as simple and as few as possiblbaut having to surrender the adequate
representation of a single datum of experience.

Albert Einstein

LY YFGKSYFGAO&aZ |y FEA2Y A& 4Gl LINRLRAAGAZY GKI G
d0dzReAYy3a (KS 02y aSl dzSy Odefinitian 6 Inal suffickent iviemit FNRBY AG¢
comes to physicaVithin the context of a axiomaticphysics theoryan axiomwill also be

understood to bea proposition about thexistence ofi fundamentabspect of realityQGD is

based upon the following axiorhs

1. Axiom: An aspect of reality is fundamental if it remains absolutely invariant under any
changes of the physical system. This implies that:
i. afundamental particle never transmutes or decays into other particles,
ii.  afundamental particle cannot be the resaof the combination of other
particles, and
iii.  the intrinsic properties of fundamental particles are invariant

' For a detailed discussion, sk#roduction to QuanturrxGeometry Dynamics
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Axiom: There exist only two types of fundamental particles:
i. preoné') , which are the fundamental particles of space, and

i. preon§+) , Which are the fundamental particles of matter.

Corollary. From 1 and 2, regardless of any changes of state or physical transformation
or event:

i.  the number of preoné') is constant . Therefore space is conserved.

ii.  the number of preonéf) is constant. Therefore matter is conserved.

Axiom: There exist only two fundamental forcesgravity, a repulsive force which acts
between preoné') and pgravity, an attractive force which acts betweqmeon&@ .
More specifically:
i.  The interaction between any tqureoné') , denotedg , is the fundamental
unit of n-gravity.
ii.  The interaction between any tW(p)reoné+), denotedg” , is the fundamental
unit of pgravity.

i. |g°
ofg and g".
Corollary. From 2i ad 4i, spatial dimensions emerge from theravity interactions

= k‘ g ‘ , wherek is the proportionality constant between the magnitudes

between preoné') . We will call such space quantigeometrical. Hence:

i.  There exists nothing betweepreon§) except the force that acts between
them. Theres no space between them, only force.

ii. preoné+) , the fundamental particle of matter, exist Withipreon§)
Note: One could think of space as discrete regions where matter exists.

Axiom: The preoﬁ+)is a strictly kinetic particle whose momentum causes it to move by
leaping betweerpreoné') at a rate of one leap per state change of the universe.

Corollary. From 1, though the direction of preorﬁ can changebut its magnitude is
fundamental and thus never changes.

Corollary. From 2i, all particles and material structures are composqﬂ'@bn§+)

bound by pgravity. This implies that all observed particles we currently consider to be
elementary @ae composite.

Corollary. From 5, aIIpreon:@ exist in quanturrgeometrical space, and from 6, as they
move, they transitorily forrrpreor@ / preoﬁ% pairs, denoteopreoné/ ). Since all

N
fundamental intrinsic properés are conservedpreoné/ ) must interact
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i.  with other preoné%)through both ngravity and pgravity and
i. with preon$’through ngravity.
Axiom: All changes in a physical system are strictly causal. Acphggstem evolves

through causally linked changes of states.
Corollary. From #10, it follows that physical systems are strictly deterministic.

Corollary. From #3, all dynamic systems tend to resolve themselves so as to remain in

agreement with the lawsf conservation.
Definition: The mass of a particle or structure is equal to the amount of matter it

contains, thus equal to the number queoné+) it composed fromFor an objeca we

will denote this number, & mass, byn, .
Definition: The momentum vector of preoﬁ+) is represented byC and its magnitude
corresponds to its momentum, thqﬁu =C.

Definition: The momentunvector of a particle or structur@ is the vector sum of the

. M
momentum vectors of its componerpireon@ or P, =Qa G . Thus the momentum of
i=1

m,
agc|.

i=1

a, denoted P, , is given byP,; = |5a =

Definition: The energy of a particle or structure is the sum of the momentums of its
componentpreons” . That is:

My
E,.= alHQH =m), Cor simply E; =m, C
i=

where G is the momentum vector of thepreorf') of a.

Definition: The speedl, of particle or structurea is the ratio of its momentum to its

mass. Thiis:
va
10 |la G
Va — a i=1
m, m,
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3. The Structure of Space

The force between any t\Nqueon§') is thefundamental unit of rgravity forceg™ . Unlike
continuous geometrical spa, points, lines, surfaces all have volumascording to QGD, spatial

dimensions are emergent properties tp)‘reoné') ; hence space is not fundamental.

It is important here to remind the reader that what exists between t‘pl:eoné') is the n
gravity field. There is
d=1 .
no space in the
c o o o o o o o o o o o o o o geometricalsense
between them. The
force of the field
between any two

preoné'),
anywhere in the
Universe, is equal to
g.

Hgurelis a two
dimensional

Figurel representation of
guantumgeometrical

space. The green circle representspeeoﬁ') arbitrarily chosen as origin and the blue circles

represent preoné') which are all at one unit of distance from @istance in quantum

geometrical space at the fundamental scale is very diffefemh Euclidian distance (though we
will show below that Euclidian geometry emerges from quantygometrical space at larger
scales).

Quantumgeometric space is physical and not purely mathena&tic geometrical. Because of
that, in order to distinguish it from quantuwgeometric space, we will refer to space in the
classical sense of the term Bsiclidian space

Quantumgeometric space is very different froBuclidiarspace. A consequence of thgsthat

the distance between any tqureoné') in quantumgeometric space is very different from the

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

being equato the number of leaps apreorﬁ would need to make to move from one to the
other.

In order to understand quanturgeometric space, one must put aside the notion of continuous
and infinite space. Quantwgeometric space is created by thegravity interactions between
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preoné') . Preon$” do not propagate through space, they are space. S'pmoné') are
fundamental and since QGD is founded on the principle of strict causality, thergteity

field between preon§') has always existed and as such may be understood as instantaneous.
N-gravity (or pgravity for that matter) does no propagate. It just exists.

Figure 2shows another example of how the distance betweew tpreon§') is calculated. So
although the Euclidian
o © o o o o o o o o o o O distance between the
©o o o o o o © o o o o o0 © green preort”) and
any one of the blue

preon§) are nearly
equal, the quantum
geometrical distances
between them varies
greatly.

Since the quantum

o o o o o o geometricaldistances
do not correspond to
the Euclidian

distances, the theorems of geometry do not hodplyingt @ G KIF 32 N>} aQa G(KS2NBY (2

Figure2

.

which in figure3 is defined by the blue, the red and the orange lines, we seeahath®
> o o o o o g © o o o © © o o  Alsointeresting the above
o o o oflo o o o o o o o figure is that ifa is the
© o o o o o ¢ © o o o © © o 9 grangesideb the red side
o o o o o o o r\ > o o o ©o o © andc the blue side (what
2w e m g gRE a8 B 2 2 2 would in Euclidian geometry
°© ©o o o o o opdg e o T2 2 9 Y pethe hypotenus, then
E: 3 \o O O o o .
2 N = a+c <b. Thatis, the
o o )« oleole @ © © © © O ©O .
\ shortest distance between
(o] (e} O (@) (e} e) ] O O o
P w o B B =1, 6 o o o o o two preoné') is not
Figure3 necessarily the straight line.
Butevidentlywef A S 2y | &0FtS 6KSNB te&dKIF3I2NIaQa G(KS2N

geometry emerge from wgntum-geometrica spacé@
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Figure 4 shows thepreoné') through which two objects of similar sipassthrough quantum

geometrical spacbut in different directionslf we consider that the areancompassed bthe
blue rectangles is mad

Figure 4 of all the preoné')
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respective rectangles divided the width of the path, we find thaa- b= gj- b.

Theorem on the Emergence of Euclidian Space from Quantum -Geometrical
Space

There exist a minimum quantugeometical distanced ;, such that ifd , the quantum
geometrical distance between twpreoné') , ifd>d_ thend =d., whered; is the

Euclidean distance between the t\meon§) .

Beyond a ertain scale, the Euclidian distance between two points provides a good
approximation of the quanturgeometrical distance, but below that scale, the closer we move
towards the fundamental scale, the greater the discrepancies between Euclidian and quantum
geometrical measurements of distance.
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of a the length of the side of the third. Also, the greater the valués ofi, andn, , the closer

the approximation will be to the actual unknown length. Thdlirs (32 + 52) = o
A
np- @

4. Propagation
Simply put, propagation implies motion; the displacement of mattpre(oné+)) through
guantumgeometric space. @reoﬁ+), which is the fundamental particle of matter, moves by

leaps from preor{') to preoﬁ') . Therefore, the displacement of preor‘ﬁ is equal to the
number of leaps it makes.

Thespeed of preon&@ is limited by the structure of quanturgeometri@l space. That is, a

preor‘ﬁ must move by a succession of single leaps between adjap!-:emné') alonga

trajectory determined by itsnomentum vector. So the preonic leap, or leap, must be the
smallest unit of motion.

5. Interaction s
Interactions do not require the displacement of matter. So unlike propagations, interactions are

not mediated by quanturgeometrial space (preoné')).
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We haveexplained that quanturgeometri@al space is generated by the interaction between

preoné') ; by the n-gravity field between them. Mravity does not propagate through
guantumgeometri@l space, it generates iT.hereforen-gravity is instantaneoug\lso,p-gravity,

the force acting bet\Neerpreon§+) , Issimilarlyinstantaneous

It follows that gavity, which will be described in the next sectionlascombined effects of n
gravity and pgravity, must als be instantaneous

6. 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 gparticle or structure can also be affected by interactions during which
two or more particle 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 in nature result from one or a combination of these two types of
interactions.
Gravitational Interactions and Momentum

According to QGD, there exist only two fundamental forcegravity which is a repulsive forces

acting betveen preoné')and pgravity, an attractive force which acts betweepreon@ and
gravity as we know it is the resultant effect afjravity and pgravity.

Preons” exist in guanturageometrical space whicis composed ofpreoné'). Preons are
also strictly kinetic so they must move by leaping frpreoné') to preoné')and, between

leaps, transitorily pair Withpreoné')to form preor{') | preoﬁ}pairs (which we will represent

by preor{%)) which because of conservation of fundamental properties interact with other
preoﬁ') | preoﬁ}pairs through both rgravity and pgravity. It follows that ce all particles
or structures are made opreor{‘) | preoﬁ}pairs, they must interact through both-gravity

and pgravity.

The combined effect of the -gravity and pgravity is what we call gravity. Hence gravity,
according to QGD, is not a fimmental force but an effect of the only two fundamental forces it
predicts must exist.

G(a; b), the gravitational interaction between two material structures a&endb, is the

combinedeffect of the rgravity and pgravity interactions. So, to finﬂE(a; b) we simply need

to count the number of fgravity and pgravity interactions and vector sum them. We do this as
follows:
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Sincea and b respectively contain m, and m, preon;@ and since ever)preorﬁ of a
interacts with each and everpreorﬁ of b, the number of ggravity interactions is given by

the product m, m or the product of their masses ipre0n§+) .

The ngravity effect between apreorf” ofa and a preorf') b, the force that space exerts on

a and onb, is the sum of fyravity interactions between them. Given a quantg®ometrical

distance d, which is the numbempreon$’ from a preorr/) ofd and apreorr/) ofb

(includinga andb ) and given that alpreoné') betweena and b interact with each other,

the number of Rngravity interactions is given W where i and | respectively

correspond to thei® preor“%) of a and the j" preor‘{%) of b. And sinc& andb

respectively contairfm, and m, preoné/ ), then the total number of mgravity interactions

m;

mj diz,j + q,j

between them is§ —

i=1
=1

Using the relationg™ = k‘ g ‘ we can express-gravity in units equivalent to the magnitude of

an ngravity interaction which allows us to find the resulting effect frorgravity and pgravity
interactions betweend andb . Thus the gravitational interaction betweed andbis given by

nod?+d _ , _
G(a; b) =mnmn k-4 % where the first componentm, m, K,is the magnitude of the

i=1
j=1

m
m d2 +d .
gravityforce acting betweerl andb and § d;+d, is the magnitude of the 4gravity force
ij::%l_ 2
m
. : modi+d.
between them. It is interesting to note here thgdy ———is the force exerted by quantum
i=1
j=1

geometrical space itself on two particles or structures.

At larger scales, for homogeneous spherical structures, we find that
m;
nodi+d; d?+d

m,m

where d is the distance between the centers of gravityafand
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b . This allows us to derive the simplified gravitational interaction equation

d?+d a, d*+d
G(a;b)=n;rrgk-rngorG(a;b):n;rggek >

The reader should note that according to the QGD equation for gravity, ipevitational
interaction is independent of distance. It is the number ajravitational interactions between

two bodies, which is proportional to the square of the numberprboné') between them (the

physical distance), that causes vénas in the magnitude of the gravity. As we will now see, the

STFSOG 2F 3AINI@Ale 2y Y2YSyiddzy oFyR &aLISSRUOU NBad
repulsive force determine the dynamics of systems.

The Fundamental Momentum and Gravity

That the momenim of thepreor@ is fundamental is a postulate of QGD. It is equal to

only thing that affects it is gravity.

=||g| =c. In fact, of all properties of thpreort”), only its direction is variable. And the

I:‘S+
o)

The direction of apreorﬁ is determined by the resultant of the gravitational interactions
acting on it, which interactions are with frepreon§+), particles or structures and if the

preon”) is bourd, with the preons” that is it bound to.

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

. — — 0[7},\ - . n. _ . )
By =Pyt 32 where Sl_D% & 33(9‘);#‘}) A dp"a) is te

p ) -
s s Gz ? ke ¥ *

resultant of the forces acting on thpreor@ and + is the directional vector sum which we

|5p(+) + G

— S %
¢ e — S
define astH + |E =3

c Z;Z:
= Ispm"'
s S-S

The directional vector sum describes the conservation of the momentumqulteon§+) . The
result of the directional is the normalized vector sum of the momentum vector opﬂen)ﬁ+)

and the variations in gravity vect between statess, ands,.
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bSsi2yQa FTANBG fFs 27 ﬁz@x&eyhavalép(+):«ﬁp;pt)\éﬁe KSNBE &4\

s+l S

We will see how Newtonian gravity emerges from gravitational interactions at the fundamental
scale.

Gravity betwe en Particles and Structures

Astrophysical observations which we shall discuss later suggesktisat0'”, so that at short
distances, the number of-gravitational interactions being very low and the magnitude of the
force being over aundred orders of magnitude weaker thargpavity.

- a d*+d
G(ab)= m Mgk —
¢

The ngravitational component of QGD equation for gravity is insignificant compared to-the p
gravitational component. Gravity at short scales being over a hundred orders of nndgnit

stronger than at that at large scales, it is strong enough to t;ill\doné+)into composite
particles and composite particles into larger structures.

Bound preon§+) form particles and structures which then behave ag dody which dynamic

Loom
property is described by the momentum vectBy = § ¢ which magnitude is its momentum.

ks
i=1

described simply as the evaion of their momentum vectoﬂf’a from state to state.

That isP, =P,

. Because of that, the dynamics of particles and structures can be

Particles and structures are in constant gravitational interactions with all particles and structures
in the entire universe. The direction of the momentum vector of a particlstaucture at any
position is the resultant of its intrinsic momentum and extrinsic interactions. Hence, if the
structure of a particle or structure and its interactions remain constant, so will its momentum
vector. Changes in momentum are due to variaian the magnitude and direction of the
gravitational interaction, hence due to variations in their positions.

For simplicity, we will start by describing the dynamics of a system consisting of two
gravitationally interacting bodies.
Consider bodiesa andb in state S which interact gravitationally in accordance to the

9 2
equationG (& b) = m rrggek d"+d
s
¢

. Change in the momentum vector of the bodies from
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Q

s to the next causally related stats,is D P, = D5 G(abh G al) so that
s 5 5

s- 5
P=P + DB f and DP = OG G(ag d a ) that
S+alsaS+1(at)a s=s ° % s g;(t)gl)
s:ti = I?, t+1 [3( a l:)fb where s, is a successive state of our twody system.
ec- Vv - ,
Here f, :g X preserves the fundamental limit of the momentum of a particle or structure

m,
¢ &lg|. The bracket is the

i3

m,
which we have shown cannot exceed its energy; thaNéf}f:,
i=1

" . eC -V, = =
ceiling function so that foc<v, we haves——= Z21and D P = O5(ah) but for
g c H s 9 T s
_ ec-V, g — . .
V, =C we haveg =0and D P, =0. And since the momentum of a particle or
S- 9

€ c H

A [
G
Al me

m, m,

structure cannot exceed isnergy, its maximum speed Baxv, =

Note that for descriptions of dynamics system at speed below the speed of light, will simply
write P, = P, + 1@( abandP =P + 1(3( g B with the understanding that, is implicit

a
s+l S s+l S

and equal to 1.

Derivation of the Universality of Free Fall

¢ KS dzy A OSNE L f A G @& 2 ¥ FNBS Tlrif Aa SraArfe
d’+

a
G(ab) = m mgk
C
d the distance, all in natural fundamental units.

wherem, andm, are respectively the masses af and band

According to QGD, the change in momentum due to gravity following the change in positions
between two successive statess and S, is equal to the gravity differential between the two

1, B(ay
7|

QGD defines speed of a body\gs="— and the acceleration of a body Bv,
m,

positionsDG (& b) . That is‘

D_F,
S 2

J\Dﬁa
-

SinceﬂDFiH = (E)(a; b) the acceleration of an objec due to the gravitational interacting

-13-
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JoR]  [pe(an)
m, m,
oo(ab) smmpk 2% §om BEE Gee kB R

¢ 2 = ¢ 2 = ¢ ¢?

betweena andb andDv, Then

2 5 &d? 06 & ot &
then Dv, —irrgmj@k d +d 8 -ki.dz s ogng: ek;\—ae—cﬁ 4 kOdg ag
M ¢ 2 s ¢ 2+ ¢ g2 :

Therefore, gravitational acceleration of a bodyrelative a second bodfp is independentof
the mass of the first and dependent on the mass of the second. Conversely, the gravitational
acceleration of an object b relative to a is given by

834 d*+d, 6 Ad +d,
Dv, =M, aaK > L5 kae—z— is independent ofm,. So, regardless of their mass
c¢ = €

m,, all bodiesx will be accelerated relative to a given boblyat the same rate.

2 = 2 A2
Note: The equationDG(a; b) =m rgaek 4 ;d 8 mm &% may not be algebraically
¢ N ¢

simplifiedto DG (a b) =m Mage dadf +d, g & 4 since the information as to whethet < d, |,
¢ 2+ c2

d, =d_or d, > d_would be lost andhere would beno way to know whether the gravitational interaction at

d, ord, is attractive or repulsivéor one of eacl, thus no way to know if a body is gravitationally

accelerated or decelerated relative &. For instanceif d, > d, , b would accelerateaway froma when

d, > d_andd, > d, but wouldacceleratgowardsa when d, < d, andd, < d, .Therefore, the gravitational

interaction at eachhie initial and following positions must be calculated first, which gives the proper sign t

each (negative meaning repulsive and positive meaning attractive) and only then %@kﬂ b) be

calculated. FinallyDG( g b) has a different physical interpretation dependingvamether d;, < d, , d, = d,

ord >d, .

So a bodyp moving away from a bodg will begravitationallydecelerateduntil it reaches a distancd,

from which distance will be acceleratedit follows that a particle that moves at a less than the speed of lig
will be accelerated if the distandetravels is greater thard, (approximatively 10MPS). The greater the

distance from the source beyortlj , the greater its speed will be when it reaches the Earth. Particles mov

at the speed of light aranaffected (se&Vhy Nothing Moves Faster than the Speed of light
The repulsive gravitational effect predicted by QGD between structures over large distances is supporte
recer discovery known a$e dipole repeller
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We have shown that the universality of free fall iRd NE Ol 02y aSljdzSyO0S 2F v D5
AN} gAGe 6KAOK AGaStFT Ad RSNAGSR FNBY vD5Q& F EA2)

However, it is essential to keep in mind that the acceleration of a first body relative to a second
body is independent of the mass of the first body doesmetan that the effect of gravity on an
object, the change in momentum it produces, is independent of its mass.

But unlike gravitational acceleration, the resultant change in momentum is dependent on the
mass of the accelerated body. A body that is n times as massive as a bodywill experience

a change in momentunm times greater. The measurement of acceleration alone does not
provide a measurement of the fefct gravity has on distinct bodies.

A major problem with classical mechanics description of gravity is how it relates force to
acceleration and considers the change in momentum to be a consequence of the effect of a
force on speed and not, as it shoulthe reverse. Classical momentum is also defined as the
product of the speed of a body and its mass. Speed is function of time, which is a pure relational
concept, and mass is a conventional definition and not a fundamental property of matter.

where the massm,, is the number of boundecpreons@ of a and eachC correspond to the

m,
According toQGD, the momentum vector of object is an intrinsic property giveﬂé}éI
i=1

momentum vector of a boun@reorﬁ. The speed of object is given

Gravity affects the resultant trajectories of the componqmteon@ , Which changes the

momentum. Thechange in speed is a consequence of the change in momentum and not the
reverse.

Given two objecta and b both at the same distance from a massive structure, it is impossible
to distinguish between them basg on their respective acceleration, which makes acceleration

the wrong property to measure if one wants to compare the effect of gravity on particles or
structures.

Variations in the gravitational interaction affect directly and instantaneously the meumeiof
the interacting bodies. It is the variations in momentum that determine the variations in speed
and not the reverse.
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Comparison between the Newtonian and QGD Gravitational Accelerations

33 2 5 3 42
FromDv, =m, aaK d +d, 8 kidz *d, we have
¢¢ 2 =+ ¢ 2
&8 d2+d 6 A&d? 06 5 A ) o
mDv, =m magek dlzdl c-kse% 660 EDLsKAOK Aa SldAgrtSyd a2
c¢ ¢ +F

second law of motion relating force, mass and acceleraior m I, where F = IG(a; b) .

w
—_

¢CKS Sljdzr iA2ya I NBE OSNE aAYAtEFNIFYR AG g2dzxZ R o
QGD equation, but this cannot be done directly.

i,

Q)¢

bSglG2yAly 3INI @AGE GFNASa gAGK RAalGlIyOS FyR A
of motion when applied to gravity ignores the distance dependency but threats the force as if it
were constant. And st importantly, despite the fact that Newtonian gravity is instantaneous

(as must be its effects) Newtonian mechanics introduces a time dependency on the effect of
gravitational acceleration. The introduction of the time dependency of the gravitational

alOSt SNIX A2y Aa y2G Ay |3INBSYSyl 6A0GK bSgid2yQa I
approximates its dependency on distance (sifdd ~ €andV, = V, whereV,is the

classically defineddSSR0O Al AY(iINRBRdzOSa RStleéa 2y GKS I OGAZ2y
gravity does not exist.

o - § .G(a b)Dt o . L
bSslizyQa asSO2yR flg 27 M]@@%ﬁg’n%l-mmﬁg(sﬁ G2 3INF OAGE

| - o DG(ab)
represents the Newtonian force of gravityince the QGD equation 3V, =————+=
m,

follows that G (& b)Dt © ©( & . But the assumed time dependency of the effect introduces

it

a delay in the effect of gravity on the momentum of a body while it should be instantaneous. So

v, _G(ab P DG(ab
for Newtonian mechanics we ha\%'l—zﬁwhile in QGDDV, Bz (a, ) So
Dt m, m
iKS bSgi2yQa t+g 2F YA AYGNRRdzOS&a | RSftl & 27

Such delays of the effect of gravitational acceleration are very smallthiaaistance between

two positions in quanturgeometrical space is fundamental, and it would be difficult if not
impossible to detect over short variations in distance, especially if there are no changes in
direction of the gravitationally accelerated badgut over an astronomical number of changes in
direction, such as experienced by a planet orbiting the sun, the predicted delays would add up
to observable differences with the observed motion of the planet. As we will discuss in detail
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later in this bookby removing the time dependency in accordance to QGD, Newtonian gravity
can predict the precession of the perihelion of Mercury.

LT O2NNBOGZ (GKS RAAONBLI yOe o6SisSSYy blwiizyAly Y.
YR 20aSNBIFGA2Y A& RdzS (G2 GKS GAYS RSLISYyRSyoOe A
motion; incorrectly making the effect of an instantaneous force dependent on time.

It is also interesting to note that the application of general relativitgite motion of Mercury

(or other bodies) does the exact opposite since the effect of a change in position of a body in a
gravitational field instantly changes its direction because it instantly follows the predicted
geodesics. This may explain why generdhtivity correctly predicts the precession of the
perihelion of Mercury.

Non-Gravitational Interactions and Momentum

The momentum of a particle or structure may also change as the result of absorption of
particles.

a

For example, ifa absorbs a photor/ then P, = P, +P. Similarly, if it emits a photon then
S S

P, =P, -P. Note that depending of the relative direction afand the absorbed photonP,
5 5

may be greater or smaller thalg?a :
S

QD
W

The mass of particle or structure increases or is reduced by an amount that is equal to the mass
of the absorbed or emitted photon (or other particle).

+

O

v Ol

. P L .
Sincev, = and Dv, = —the acceleration is inversely proportional to the mass of the
s m, = m,

S S
object that is accelerated. Gravitational acceleration being independent of its mass, there is no
equivalence between gravity and ngmavitational accelera®y | a &adz33SaGSR o6& 9
famous thought experiment. We will show that it is possible to distinguish the effect of gravity
from constant acceleration because their effect on mass, momentum and energy are different
for different bodies.
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7. Transfer and Conservation of Momentum

Also, a consequence of the discreteness of space is that the momentum of anabgact only

change by a multiple of its mass (each compormmﬁor@must overcome the effect of-n
gravity which are discrete units). All changes in momentum obeys must obey the law

DIP| =xm,.

Changes in momentum due to variation in gravity are proportional to the mass of the body
subjected to it so thatHDG(a; b)H =Xm HDF?,J1

=xm, law since.

Gravity and variation in gravity between two objects are multiples of their masses of the object,
but this is not the case for negravitational interactions.

For instane, the momentum of a photon will only in special cases be a multiple of the mass of
the object it interacts with.

For instance, for an electro@ and a photong. Then we have the three possibilities:

1. Hl5gu< Xm. or
e
2. H%H = Xm. or
e
3. HFZHZ xm. where xi N*

In case 1, the momentum of the photon is below the minimum allowed change in
momentum of the electron. The photon cannot be absorbed (becooenbed) and so will
be reflected or refracted depending on its trajectory relative to the electron.

In case 2, the photon will be absorbed a“ﬂ%” =xm). . It this case, all itpreon@ will
6S02YS LI NI 2%80KNHKSIEBNESODINRFOSE SOUNR Na Y aa
momentum b)”lf’, H :

Ly OFaS o3 (GK2dzaK GKS LK2G2yQa Y2YSyildzy A& 3INI
momentum fora, absorptionn is not possible as it would imply a fractional change in the

momentum of€e and thus is forbidden (a fractional change in momentum would imply that

material structure could move betweepreoné‘)which is not possie since there is no
space which can hold them).
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The electron can absorb the higher momentum (or energy since for phﬁfg»s Eé) but

R

to respect theD

=xm), law it must simultaneously emit a photogi that will carry the

:
8

This, we shall see later, describes why atomic electrons can only absorb photons have
specific momentum and thus explaingtemission and adsorption lines of elements.

excess momentum.

QU

The emitted photongi is such that”lf’giu = H ﬁy

-3 |
o~ g

Momentum Conservation and Impact Dynamics

A postulate of quanturgeometry dynamics is that space is fundamentally discrete (quantum
geometrical, in QGD terms). If as QGD suggests the discreteness of spacat exsstale that is
orders of magnitude smaller than tii@anck scaléhen the fundamental structure of space (and
matter) lies way beyond the limits of the observable.

That said, the discretenessf gpace and matter, as described by QGD, carries unigue
conseqguences at observable scales. In fact, the laws that govern the dynamics of large systems
can be derived from the laws governing space and matter at its most fundamental.

We will now reexamine tservations which, when interpreted by QGD, supports its prediction
of the quantumgeometrical structure of space, more specifically, we will show the law of
conservation of momentum at the fundamental scale explain the conservation of momentum at
larger €ales.

The Physics of Collision and Conservation of Momentum

Three laws govern the physics of collision:

1. So, two objects cannot occupy the same space at the same time (a consequence of the
preonic exclusion principle).
2. The momentum of particles is consedvim nontgravitational interactions.

3. Changes in the momentum of an object is a multiple of its ma:#E)éﬂ‘ =Xm),.
For simplicity, led and bbe two rigid spheres of same volume with momentﬁ};randlf’,

which are set on a direct collision course as in the figure below.

When the spheres reach the position of impact, the first law applies. Neither sphere can occupy
that position. So the spheres cannotove beyond the point of impact or, to be precise, the
intersection of the volumes of the spheres along the line of impact, which is the line that passes
through the centers of the spheres at impact.

-19-


http://en.wikipedia.org/wiki/Planck_scale

An AxiomaticdApproach to Physicsbly Daniel L. Burnstein

To satisfy the second law, the sphegesind bin the simple example below must each emit
photons whose momentums will be exactly those o@ and b respectively. That is:

1

E and § m, C:H EH where n, and N are respectively the numbers of photons
=1

a me-

emitted at impact bya andb .

The photons emitted by will be absorbed byb, imparting it their momentum and the

.~ -
photons emitted byb will impart their momentum toa so that after impactPj=Q m, =R
i=1

Ny

and 5bi:é_ m, :E Wheref’ajand I5bi are respectively the momentums & and b after
i=1
impact. As a result of the impact, the spheres will move in opposite direction at speed

A :H and v, =H.z
m, m,
Case 2

Consider two spheres of equal mass moving in the same direction as in the figure below.

Here, at the point of impact, the forbidden component of the momentura of directionof b

is given by(va - Vb) m,, but the component momentum ol in direction ofais equal to zero.

%Note that for simplicity, we ignored here the changes in the masses of the spheres due to emission and
absorption of photons. These variations in mass will be taken into accowem giggnificant.
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