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Abstract- Modern theory states that matter and energy in their most basic form exist in
discrete amountgr quanta.The author proffershat spacetime also existasdiscrete quanta,

and derives a physicahodel of spacéime and elementary particle3he hypothesis for this
spacetime model is that the quanta for matter and sypmee are convertible states of the same
elementary building block: thguantum mass unit

1. Introduction

In a prior publication the author proposed physical structural unit for djpaeg that
being the quantum spatieme unit (QSU), and the relationship of the QSU to elementary
particles['] and parts of that paper are included in thisurrentpaperfor clarity to the reader
unfamiliarwith the prior work.This paper looks to elucidate physical properties of the QSU, and
how these properties underlie physical mechanisms responsible for gravity, relativistic
phenomena, and the percalweonstancy of the speed of light.

2. PhysicalModel of Quantized Spacetime

Minkowski first proposed the linking of space and timespacetime[?] This paper
presents a model apacetime that seeks to explicatephysical structure adpacetime, and the
spacetime density differentials thathe author proposesnderlie the nature of gravity and
relativisticphenomena

2.1 Postulates

Postulate:ISpacetime and matter are physical entities of a common elemental structure,
the quantum mass unit

The quantum mass unit (QMUjs composedof Type | strings andD-branes. It is
proposed that atter andspacetime are different volumetric states of the QMU, and are
convertible into one anotheA fully contracted QMU is a quantum particle of matterg a@m
expanded QMU is a unit of quantizepacetime that will henceforth be referred to as a quantum
spacetime unit (QSU).

Postulate t1QSUs expand spontaneously, and contract only by interacting with particle
matter, or by interacting with abutting QSWaving a greater degree of contracture.

The level of contraction, or decrease in volumetric state of a QSU from the maximally
expanded state is termed the quantum level of spatial contraction (QL) of aAQSRBEUs
undergo expansion and contractiordiscrete steps, known as quantum jumps



2.2Relating Type I strings and D-branes to Quantized Spacetime Morphology

Pl ancko[§ laemrdg tPH 4*hgodatdystwo tofi the @hysical parameters of the
QSU. Themaximallyexpanded QSU is a cubic hexalnon, with the length along any side equal
t o Pl anc k) see figeen @)t Bach (individual expansion or ewaction of a QSU
occurs in gguantum jumgQJ), and the time interval from initiation to completion of a quantum
jump 1 s e qutimé and is invBriard\ftectiedirst and any subsequent quantum jump
contractions of the QSU, the cubic shape of the QSU distorts along multiple axes but maintains
hexahedron shape with six planar faces, see figide The range between maximally expgled
and maximally contracted statef a QMU definesspacetime curvature
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Figure 1. (A) QSU fully expanded, with each facet equaling Planck's length (B) QSU in a partially contracted state,
with facet lengths lessaim Planck's length.

This paper's physical model of quantspeacetime utilizes Type | strings an®-brane as the
functional components of aMQU. D-branes were discovereihdependenthby Petr Horava[]

andby the team ofiim Dai, Rob Leigh, and Joe Iebinski. [°] The D-braneis named after 19th
century mathematician Johann Peter Gustav Diri¢AleDirichlet's boundary conditionig] are

a set of restraints in that the Type | string ends are fixed in position, i.e. both ends of the Type |
strings ae attached to thB-branes. The following properties of Type | strings abdbranes are
hypothesized in this paper:

1. D-branes occupy the surface of the six facets of the hexahedral QMU.

2. The Type | strings are within the QMU and attach from one fBeetare across to
the opposing parallel facBt-brane see figure @\).

3. The string attachment pattern of the two facets of an axis of a QMU is a unique
stereoisomeric configuration with respect to that axis, resultingpacetime and
matter having chiralitysee figure £8).

4. The opposingD-branes of thex, y, and zaxes are mirror image nonsuperposable
enantiomers.



5. It is known thatD-branes possessolor charge[°] but additionally in this model the
mirror imageD-branes of a QMU carryequal andppositecolor charges.

6. Mirror imageD-branes alignto match Type | string configurations of abutti@ylUs
and bond to one another by attraction of oppasiter charges.

7. String lengths within a QSU equilibrate to approach or attain identical lengths when a
QSU undergoes a geometcicange.

8. The Existence of fourfunctional subtypes of Type | strings: gravitational,
electromagnetic, strong force, and weak force.

9. All QMUs have identical numbers and types of strings Bsimranes.

Type | Strings
(A) (B)

Figure 2. (A) Colored faets represerd-branes. (B) QMU exploded viewcoloredlines representype | strings.

2.3 The 10-dimensionaland 11-dimensional Duality of the Quantum Mass Unit

The onedimensional Type | strings constitute the three dimensions of the x, y,-and z
axes. he author proffers that each of tbebranes occupying the six facets of the QMU are
mathematically interpreted as distinct higher dimensions due to the unique stereochemistry of
each of the twalimensionaD-branesheets. The sib-brane on the QMU facstare arbitrarily
named top, bottom, left, right, front, and back. The nomenclaturebofrg will be used to
distinguish the higher dimensionality of tbebrane The 10 dimensions of the QMU are:

1. x-axis Type | strings 6. left D-brane
2. y-axisType | strings 7. right D-brane
3. z-axisTypel strings 8. front D-brane
4. topD-brane 9. backD-brane
5. bottomD-brane 10.time

In this paper, time is defined as the interval from initiation to completion of a geometric change
in a quantum of spadime. Restatedsince space and timare inexorablylinked as the one
entity of spacetime, achange irone component of spatiene necessarily causes a change in the
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other; therefore, a change in the geometry QINU (space)is required forchange intime to
occur.

Top

Back
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Front / T i
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(A) Type | Strings

Figure 3 - The 10dimensional QMU

The dimensionality of the QMU can also be considdredimensional by presumingé
following progression of dimensionality

(1) ThelinearonedimensionallType | stringsareonelevel of dimensionalityi.e. Xbrane

(2) Thetwo-dimensional Bbranesheetsare a secondary higher level of dimensionalit.
2-brane

(3) Then a threedimensional configuration of all sik-branes of a QMU projecting into
space simultaneouslyan be considered third higher level of dimensiatity, i.e. 3
brane

Therefore, the addition & 3-brane dimension to the ten dimensions previously outlined results
in an eleven dimensional MQU. Both ten and elevedimensional models express the same
concept of the QMU in different ways, i.e. the ratsdare a dualityThe equivalency or duality

of 10-dimensional and Zilimensional string theory has been shown mathemati¢Hilj/]

24 The QMU as aQuantum Particle of Matter

Thi s pap eresopposethatdaeQMU m the fully contracted state rigsun the
formation of aquantum partict of matter(QP) The QPsarepositedas theelementary building
blocks of matter andarethe precursors to quarkQuarks were first predicted by Murray Gell
Mann 4, andGeorgeZweig. [**][**] It should be notethat opposind-branes on any one of
thethreeaxesof a QP or QSlare mirror images of each other, e.g. the left and bBghtanes of
the xaxis are mirror images, as are tbp and bottonD-branes of the yaxis, andhe front and
backD-branes of the zaxis see figure twoA photon of sufficient energy interacting with a QSU
will contracta QSU into a quantum partictef matter designated QP Subsequently, each axis
of QP generates mirror image quantum particle pairs (matter and antimatter), tesag@FP’
pairs, from QSUs abutting OPQP pairs propagate to fornhree stereechemically distinct
matter and antimatter quark paiSee Section 3.5 "Spacetime Conversion into Matter and



Antimatter" for a more precise explanation spacetime-matte conversion and matter
antimatter structure and properties.

The author posits that matter waggacetime because QPs are smaller than the abutting
expanded QSUs apacetime, i.e. QSU geometry distorttue tothe process of string alignment
and Dbrare chargéetween the QP and the QSU, see figure

Figure 4- Spacetime warpage by Particle Matter- The cube represents a quantum particle of maktee non
cubic hexahedrons represent the QSUspaicetime. The strings of th€@SU abutting the quantum particle warp the
QSU when aligning with strings of the particle matter.

This model defines the universe aging composed o finite number of QMUS, in
which boththe expandedQMUs (quantumspacetime), and fully contracted QMBS (particle
matte), mustbe present andenerallycontiguou§ and thatthe universe came into existence
when the first QSU expanded frothe Big Bang singularity[*°] The author proposeshe
universeis a bubblecomposed of QMUsand"outsid€' of this bubble isundefined If mentally
running time backardsto theBig Bang, current mathematics describing the universecedke
to functionprior to the BigBang;this is a result ofte absence of thexpanded state of the QSU
since the QSUmparss thedimensions of botlength and time to the univerdé QSUs are not
present, then therean beno time, as we undetand it; further, without QSUshere is no
measure of length atistance between QPEBhe loss of dimensionality becosapparent wen
mater enters a black hole amdcretes on theingularity It is proposed in this model that any
singularity consists of aolid coreof QPswith no spacetime intervening between QPBatter
accreting on a singularitgppearsnathematicallyto disappear inta point andonly the gravity
of thematter that waseeminglycrushed out of existenappearing to remainThe author posits
that prior to the Big Bang, equations describing the universe cannot function due to the non
existence of QSUs to impart spaned time dimensions to the Big Bang singularity

3. Gravity

This paper 6s mod & bodyadseaself-interatiorpfr naatter dreating a
gravitational field, and the matteoncertedlyinteracting with thegeneratedjravitational field.

' A QSUis oftentemporarily discontinuous when contracting, but will equilibrate to adjacent QSUs to reestablish
physical contact.



3.1Relating QSU Volumeric State to Time, String Tension, and Spacetime Energy

The quantum level of spatial contractiq@L) is a number thatlescribes thgeometic
dimensionsof the hexahedrafjuantumspacetime unit. Each QL is described by the eight
vertices of the hexahedrpand each vertex is describby three spatial coordinates and time,
resulting inthe 32 parameterthat definea QL state A QL change occurs in a quantum jump
(QJ) from the initiation to completion of a Q&quires a single Planck’s time interv@he
number of QJ contractions aywdrom a maximally expanded QSU configuration defines the
numeric value of th@L of that QSU) seefigure 5.

QLO
Figure 5- Quantum level changes with successive quantum jun@pge A represents a QSU in fully expanded
state, anccubesB, C, and D in progressive QJ contracted geometric configurations illustrate the QL of a QSU at
each subsequent QDhe final QL is the net total number of QJs from the maximally expanded state of the QSU
Thesizes of the QL contractions in figure &greatly exaggerated for clarity.

The QL of a QSU is a state functiare. the change in QL of a QSU dependy on the
initial and final QLs of the QSU, and not the path of the number of expansions and contractions
of the QSU leading to the final QSQL state seefigure 6.
QJ QJ

QL*

Figure 6- QL State Function ofhe QSU. A QSU undergoes three quantum jumps with an initial arbitvahye of

x, denoted as Q, as incubeA. The QSU quanturjumps and contracts from QL to Ot asin cube B The QSU

now undergoes a quantum jungmd contracts a second time to®las incube C Finally, the QSUQuantum
jumps and expands to ®E asin cube D Thoughthe QSU has undergone three quantum level changes, the net
change in the QSU quantum level is one.@Lis not thenumberof Quantum jumps a QSU undergoes that
determines quantum level, but it is thetdifferencein quantum jumps from the initial toeHinal quantum level.

Therules oft hi s  ppagatiene aslel of QSUQL expansion and contracticare as
follows:
1. QSUs spontaneously expand to a lower ut can never spontaneously contract to a
higher Q., andthe interval from initiation to complen of aQL change occurs in
Pl anckds ti me



2. A QSU will spontaneously expand inJQto approach a IQof zerq the maximally
expanded)L state
3. Abutting QSUs with unequal I will interact in @s to approach or attasgual Q.s.

3.2 Interpreting Quantized Spacetime String-to-String Tension Differentials as a Field
Gradient

Paul Dirac proposed field quantization in 1929, later to be known as relativistic quantum
field theory.['] Paul Dirac stated, "with the new theory of electrodynamics we are rather
forced to have an aethef*] The author concurs with Dirac's statemant further proposes
thatthe aether is physicalcontinuum of QSUs

The propagatiorof string tension fronQSUsabuttinga paticle bodyto the QSUs not in
direct contact with the bodyesults instring tension radiatg through the QSUs in proximity to
the body The subsequenbutward radiating string tension from the body defines a quantized
spacetimefield (SF). Restated, @pacetime field is a result of the tension of the Type | strings
at the 2braneof one QSU interagtg and alteing the tension of thecorresponding stringand
D-branesin an abutting QSUEachof the fourproposedstringtypes has a correspondirgpace
time field. Therange of action of thepacetime fields variesthe range oétrong force SFSR)
is approximatelyl0 **cm, [*¥] the range othe weak force SFSFy) is approximatelyl0 *cm.

[*°] Currenty acceptectheory stateghe range of action fogravity and electromagnetism is
infinite. Thereforethe gravitationabF (Sk) and electromagnetisF (SF) fields areinfinite.

An idealzed nonrotating spherical body at resir in uniform motionhasa SF, that is
symmetrical along all axes of the bodye Sk is composed of a gradient of abutting concentric
shells of QSUsAIl the QSUsof a shell have identicaDLs, and geometry of th@SUsis
hexahedral inshape Expanding outward, each subsequent shell is oneld@ler than the
previous shellsedfigure 7.

A~ ' B

Figure 7 - (A) The 2dimensional figure representsspacetime field of concentricQLs of a body(QL size
exaggeratedor clarity). (B) The 3dimensional graphic presents aspacetime field differential surrounding a
body.

This linear reducti on i sguaatunplevel sostadion statd h e ma
of spacetime exerted bya single body is proportional tothe massof the body and inversely
proportom| t o di stanceo0o, as in

e I (3.1)

r



whereQL is the quantum levebf spatal contraction m is the mass of the bodgndr is the
radius from the center of mass of the boflye QL of a QSU is inversely related to the entropy
(S) of the QSU,

1
S o (3.2)

i.e. the greater the contracted state of a QB higher the Qlandthe lower the entropyrhe
QL of a QSU is proportional to the energy level @8U,

E® QL (3.3)

i.e. the greater the contracted state of a QSU, the highernrgye content of the QSUWBy
examination of equations Zand 33, it can be seen that energy is inversely proportional to
entropy,as shown in equation4.
1
8 —
E s (3.4

Therefore, in a system where the QSUs expand, entropy increases and energy détreases
entropy of a QSU is a state functiare. the change in entropy of a QSU depend$y/ on the
initial and finalQL of the QSUand not the path dhe number of expansions and contractions of
the QSUleading to the finaQSUQL state.

The QL of a QSU igroportional to the gravitational strengti{force) of a QSU
Therefore, a increase in Qlof a QSUequals an increase in gravitational force of the QB\¢
gravitationalforce of asinglebody can now be rewritten &sjuation 35,

Fy® Tm (35)

Whentwo bodiesgravitationally interact, exerting gravitational forc@sultaneouslyon
one another, the equation for gravitaal forceis equal to theroductof each bodyds
the other, as in

Fo ot Gk (36)

¢h =Ig

Since r, is the distance from the centef mass ofm to the center of mass wf, it equals
r,which is the distance from the center of mabs, to the center of mass of,, equation 36

can now beewritten as,

f

Feo % 3.7)
Using the appropriate units of measure, ancsier t i n g rdNigteonab codsEnt igto
equation3,deri ves Newtonos un[fjematisngd | aw of gravit
—onm
F —Gr—2 (3.8



The energy level of a QSU corresponds to its QL; consequently, an increased QL
corresponds to an increase in QSU energy, just as a decreased QL represents theQ)®Uasrse
spontaneouslgxpandto a lower QL, but avercontractspontaneously; this ithe equivalent of
the second law of thermodynamics translatedintoi s  ppacptime térms, i.e. a region of
lower spacetime energy cannot spontaneously transfer energy to an abutting region of higher
spacetime energy QSUs undergo an increase in QL only by interacting either with QSUs
having a higher QL, or with particle mattébutting QSUs with unequal QLs will interact in
QJs to approach or equal the same QL

In Quantum Field Theory, a graviton is a hymdital massless particle that mediates
gravity.[’Y] The author proffers that a graviton is not a free moving physical strucawersing
an empty void but instead the graviton i®presentative 0QSU-to-QSU gravitationalstring
interaction between abting QSUs of thespacetime continuum Since the graviton is a
propagating stringhteraction the graviton is not a discrete particle and has no mass.

3.3 Spacetime Field of a Uniformly Moving Body

The gravitationalmovement ofany body is due to theancerted interaction of mass and
spacetime, and is expressed mathematically in Einstein's field equations,
1 80G
Rmn- E g mB -9 mJT _C4 T. (39)
where R is the Ricci tensor,g,, the metric tensor,R is the scalar curvaturel. is the

cosmological constan Gis the gravitational constantis the speed of light, and, is the

stressenergy tensor The left side of theequation expresses hospacetime is warped by
mater, and theight side expresses haamatter moves througlspacetime, i.e. thegravity field
Gravity can be thought of dke interaction ofa body curvingspacetime, with the spacetime
curvaturedetermning how the body moves.

In the case of a uniformly movirgpdy, the authoproffersan interpretation of Einstein's
field equationsthat spacetime does not move through a bodye. spacetime between the
particlesof matter within the bodyemain fixed within the bodyThese fixed QSUs within the
body mass aralesignated thenertial frame of reference(F) spacetime field. The QSUs
surrounding thé sequentially contracpropagating wavewhich movesthe body forwardand
are designatethe spacetimefield wave(y), see figure 1. The steady state of the of the body
stabilizes and maintains the QSU equilibration process oy tddferential, maintaing self
propagating movemenand preventing they wave from radiating awayA body moving
uniformly throughspace-time can be visualized as a stable capsule (bodyFar&lrrounded by
they wave whichmoves the body througépacetime, see figure8. The y wave of t hi ¢
not an original conceptit has similarities to thenatter waveof Louis de Broglie]] and thepilot
waveof David Bohm.f]
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Figure 8- F, andy motion diagram The white doé at the center of the figure represents Eye and he blue
surrounding the wihiet &l det arepwseseémtds cpt e tnibengthe contr a
body forward.

3.4Reference FrameChanges to aBody Under Acceleration

When hey waveof a body in uniform motioencountes a gravitational field the QSUs
of the y wave interact with the QSUs ofhe gravitational fielddisrupting the sequence of
contractionsof the y wave changing the direction and/@peedof the body, i.e. the body
undergoes acceleratiomhe alteredy wave interats with the F,, destabilizing the='s constant
state i.e. the QSUs of thd~ either contract or expanddepending on the density of the
gravitational field the bodig interacing with.

3.5 Spacetime Conversion into Matter and Anti-matter

It is presipposed intis model that a QMU in the fully contracted state results in the
formation of aquantum particleof matter(QP) The QPs are posited as the elementary building
blocks of matter, and are the frecursors to quatksarks were first predicted bylurray
Gell-Mann[¥], andGeorge Zweid=’][*9

Paul Dirac developed his relativistic wave equation for the electron in 1928l this
equation predicted that a photon of sufficient energy could produce an electron and a particle
exactly the same as tieéectron but with an opposite charge (antitter).f® Carl Anderson is
credited for discovering empirical evidence for the existence ofnaatter in a cloud chamber
experiment in 1932

In this model matter and antiatter differ in that each ihe physical nonsuperposable
mirror imageenantiomef the otheywhich is contrary to Dirac's statement that the particles are
identical but differ only in charge sigtf paired of enantiomers are charged, the enantiomers
will possess equal and oppeasitharges due to their mirror image geomeRgstatedwhat
differentiates matter and antatteris the geometry of enantiomerparticle pairs, and ndhe
sign ofchargeof the particle A subatomicparticle without charge, e.g. a neutron, hasaik
matterpartner, which is an enantiomer of the neutron.
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The author sugests that the formation of matter and anétter occurs when a photon
with sufficient energy interacts with a QMU gipacetime, and generates particle pair aggregates
from opposing mirror imagB-brane of any one of the three axes of the QMUereforethree
distinct QP matter and arntatter color chargepairs serve as elemental building blocks for
particle matterwith the colorchargepairsbeingthethreeelements othe specialunitarygroup 3
(SU(3)) SU(3) has been shown to providenathematical ksis for describing the relationships
of elementary particleSq[*!]
Einsteinods equation f o4isshaweinegyatioB.t0d mass e q

E=mé (3.10)

The author posits that energy, matter, and sgiaoe are convertible, with the conversion of
spacetime into matter occurring when a quantwspacetime unit contracts into its maximal
contracted state

Equation3.2 indicates thenathematical relationgbs of energy, matter, argpacetime.
The termm is the mass oé singlequantum particle of mattefhe state of contraction of a QSU
is defined as the quantum level of contraction (Qlf)e energy of apacetime unit may be
stated mathematicallybyinse i ng a term into Einsteinds equa

level of spatial contraction of the quantwmacetime unit; QL* is the quantum level of a QSU,
and QL' represents th@L of particle matterInputing energy into a QSU increases the QSU's
QL, and if enough energy is absorbed by the QSU, the QSU will contracthen@L* equals

QL' thenequation3.11lr educes t o Ei atwhicl poirt Spacdimejcanaerts imta ,
matter

Using the modern values f&, h, andc as listed in CODATA*’ the values foP| anc k 6 s
natural unitof length and timg“] are shown in equatiorg12 and3.11.

I = 40513 19%cm (3.12

(2.9979 18cm &)’

_Ja _|(6.6742 10PcnPg?s?)( 6.626F 16" g @ SP
AR

Gh _[|(6.6742 10PcnPg?s?)( 6.626F 16 g @ s

= _ £3512 10%s  (3.13)
—
(2.9979 16cm @)

c

In a vacuum not under the influence of mattemaximally expande@SU has a length along
the x, y, or zaxes equalingnePlanck's length. If one Planck's length is also thalkest unit of
distance because spaome is quantized and cannot be further-gubded, then thesmallest
possiblewavelengthalso equals Planck's lengtBince frequency multiplied by wavelength
equals the speed of light =7 4, thenv=c// , thenthe highest possible frequency equals,
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2.9979 1&#cm &'
4.0513 10®*cm

%4000 1%'s’ (3.14)

_—
max /
It has been posited that a photonsafficientelectromagnetic energy interacts with a QSU, the
QSU will convert into particle matter. It must be determined whether an indivahoton can
possess sufficient EM energy for Q$uhtter conversion to occur. The autlibooses to use the
hypothetically highest frequency photon because it contains the greatest energy for possibly
transforming spacetime into matter Equation 3.15 shavs the relationship of energy as a
function of EM frequencySubstituting the value from equatiBri4 into the equation for energy
frequency, the calculation of the maximum possible EM energyspéeetime photon is

E=hf 46.6261 10”g cr s')(07.4000 18§) 4.9083 fog &rh < (3.15)

Substituting the energy value of a maximum frequency photon from eqatibimto equation
3.1 and solving for masss shown in equatioB.16,

E 49033 1&g onf sO
2

>~ 54556 1%g (3.16)
C (2.9979 16cm @1)

m=

It becomes apparent that one photon can possess enough EM energy tospamatirhe into
matter It is interesting to note the valug4556 10°g is equal to Planck's masas calculated

using currently accepted values ®rh, and c as listed in CODATA>?] seeequations3.17 and
3.18,

m = hEC 5.4556 10 g (3.17)

p

m, = 6.6742 10°g @7 sO ' ° .

Therefore, Planck'snass is that amount of mass that can be converted dpaoetime into
equal quantities of matter and amtatter totaling’5.4556<10°g by a maximum frequency

photon

It is proposed in this model that a vacuum is a volume of space ddvoadticle matter,
and that volumeis occupied by QSUs constantly undergoing QL changes as the QSUs
equilibrate to approach or attain the same QL with abutting Q3Ue expansion and
contraction of the QSUs is analogous to bubbles constituting a quasanmf’f] and within this
foam energetic photons convert QSUs into matter andnaatter pairs known asirtual
particles

The formation of matter particles from spacetime results in a vowoomholeof non
contiguous QSUs in the spacetime continuliims wormhole is a consequence from the QSU
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particle conversion process tunneling through contiguous QSUs of spacetime as fundamental
particles such as electrons or nucleons are being crddtecewly formed particles adhere onto

the particle aggrega mass and move away with the particle aggregate as it tunnels through
spacetime, creating a void where the converted QSUs once reSidese wormholes are
unstable anthave dleetingexistenceandareapproximatelyseveralPlanck lengthin width. As

stated in Section Two, this model defines the universe as being composed of a finite number of
QMUs, in which badt the expanded QMUs (quantum spacetime), and fully contracted QMUs
(particle matter), must be present and contiguMadter entering a wormhole of sufficient size

as to lose contact with the QSUs of spacetime, would no longer reside in this universe, and
would not be under the constraints of moving through QSUs that limit the speed of movement to
the speed of light, (see Section Fiv&he Speed of Light", for a in depth explanation of speed
limitations); the matter would enter at one end of the wormlaolémayinstantaneously exthe

other end of the wormhole.

3.6 Dark Massand Dark Energy

The question arises aswy the quantizedspacetime continuumhaseludel detection
andthe autho proposegwo reasons: (1) the movement of particle matter througpacetime
hasno resistancelue to he QSUsactually pusimg/pulling anyparticle mattein uniform motion
throughspacetime. (2) The F; of a bodyin uniform motionprevents the quantd spacetime of
the y from flowing throughthe body, therefore preventing the detection of #pmcetime
continuum within the=.

Observation of the effects dhe spacetime continuum des occur, but under the
nomenclature of inertia and momentulhis the geometryand sguence of equilibration of
spacstime wave funsuroourfdgi)ng the body that deter
momentum A change in energiot h e QS U s spacétimewave mugt occurin order to
alter the sequence of contraction of the QSUs, wimdirn causes a change in veloaitythe
body.

The author hypothesizes that of all of the QMUs that make up the universe, perhaps
greater than @%b, are in theQSU unobservedi d a m&ssstate However, it is likely there are
other types of dark massmributing to the total amount of dark mass, including but not limited
to subatomic particles’|[**] MACHOs[*9[*°] and WIMP$*[*9.

The cosmological constanbnce thought to be a mistake Hinsteiris field equations,
may in fact be aecessarynathemécal termto express the spontaneous expansion of QG&Us
stated in Postulatié of this paperThe energy of spontaneous QSU expansion will be referred to
as dark energy

4. Length Contraction and Time Dilation

In thissection the author puts forthn interpretation that is contrary to currently accepted
views of length contraction and time dilatidrhe author proposes thigingth contraction occurs
when a body undergoes acceleratidsut the length contraction occurs to thgacetime in
proximity to the bodyandnot the body itselfand that the increase gpacetime density results
in a consequent length contraction with subsequent time dilation to the body.
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4.1 Length Contraction

A body that undergoes acceleratigoroduces localized time dilath and length
contraction effectsThe Lorentz transformations describe these chaifgjess shown in equation
4.1 for time and 4.2 for length

t'=gt, 4.1)

I'=llg (4.2)

wheret' is time in a relative moving framejs time in the rest framd,' is length in a relative

moving framel is length in the rest frame, age-1/4/1 -(v* /c?).

The forces of electrostatic repulsiotust be casideredn order to evaluate the physical
interpretation of length contractipthe reason fowhich will be explained in the following
paragraphs of this subsectiofihe ratio of electrostatic force to gravitational force for two

electrongs4.17 16?[*] as in

Ly ~Kee 417 107 (4.3)
F, Gmm/rF Gmm

However, the ratio of electrostatic force to gravitational foroetween identicaktoms or
identical molecules is variable, depending on tespective numbeof protons and neutrons
constituting the atomand moleculs Therefore, there is no fixed value for the ratideto Fq
but 10” suffices as an approximatiofihe following paragraphwill utilize this large ratio in
explaining the resistance of a badymotionto contract.

As stated in section 3spategimea s ntar antotvsi,n gt hbeo
gravity increasesHowever,at speeds less than 0c9®e increase in gravity is relatively weak
andis insufficient to overcome the fbgreater rpulsive electromagnetiorce, whichwould be
required tacontract the body in proportion to the Loretgmgthcontraction equatian

To date, no published experiment has confirmed the existence of length contraction of a
moving body bydirect observationWell-known experiments that fail to show length contraction
include TroutorRankine[*’] and TomascheK9[*][*]] Several experiments purport to confirm
the existence of length contraction inglirect evidence, in particular PousRlebka[*’][*% and
PoundSnidet[>!] The authorconcurs thatength contraction does occwhen a body is in
motion, but he profferghe currentinterpretatiorthat the bodyontracs is incorrect andposis it
is spacetime surroundinga movingbody that contractgndnot the baly itself. The following
section will elucidatéength contractiomnd time dilation of a moving body.

4.2 Time Dilation

Length contractiorof the localspacetime surrounding the bodieads directly to time
dilation of the bodyas thefollowing example liustrates A body moving uniformlyat .866 the
speed of light interacts with locapacetime, increasingspacetime density by contracting the
QSUs that surround the badyubstituting .866 into Equation 4.2 yields a length contracture of
0.5. The QSUsnitially contract only in the direction of motion, bilte strings withirthe QSU
undergo equilibration to approach attainequal lengths in all axes, maintaining the QSUrnn a
approximatecuboidal geometryTherefore, QSUf the spacetime field of reference F,)

14



surroundinghe body contractalongall three axego onehalf their initial length, which doubles
the number of QSUs between any two particles of matter

Figure 9

In Figure 9, the modeb sight arm side representsspacetime field density of seven
QSUs from head to toe, and theo d efl ibgsur eds | eft spacetims fiele r epr
density of fourteen QSUsdm head to tadt is possible to observe time dilation between these
two fields when thenodelraises both arms simultaneously from his navel to the top of his head
The figurebds right arm traverses t bamdhe QSUs
mo d eldft @ren traverses six QSUs at the same rate of one QSU p&menT,. It is apparent
to a nonlocal observer, i.e. an observer outside ofrthe d eréfedesice frame, thattteo d e | 6 s
left arm takes twice as long to traverse from his navel to the top of his head itkipassing
through twice as many QSWs tle right arm Placing a clock in the right hand and an identical
clock in the left hand, both clocks will register three time units for their respective arms to move
from the navel to the top of the heddhis is not a paradox because even though the figsre | e f t
side takes twice as long to travel the distance e ¢l ock woul d run hal f a
denserspacetimefield. Thi s i s because the figureds | eft
have to pass through tuwiecbes adspadaimneriigd a@Svoulds i n t
run at half speedrhereforea local observer in either the left hand or right hgpacetime field
will observe the clock registéne passage dhreeunits oftime to move the arm from the navel
to the headput an outside observer not within either reference frame will observe the clocks
running at different speed®&hysical time dilation is thehangein time required to move
between points of matter under varyisyacetime density conditions The linking of space and
time asspacetime implies thatanychange in spadeextricablyrequires a correspondinghange
in time. If a bodythat has undergone acceleration produsas dilation, then a length change
will haveoccuredto thespacesurrounding the ay, i.,e.l engt h contracti on occ
local spacetime and not to the body itself.

’rn

5. Speed of light

Al bert Einstein stated in his second post
propagated in empty space with a definite velocityhich is independent of the state of motion
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e m[*’t This sectjonvidllaitiesnpt to elucidate the underlying physical nature of
nés axiomatic statement.

5.1 Planckodés Units of Length and Ti me

Equations and or i gnatara Unitsof erigth ansl tinfeare shéwnan c k 6 s
equations5.1 and 5.P°. Note howeve t h a't Pl ang@,Hk6asdc ara inacauste f o r
compared to modern accepted measurements as listed in CQDPATR&onsequently,
substitution of curreht acceptedvalues of these constants into the formulae yields a

correspondingly modern valueforaPh c k 6s | engt h and t5i3amel54s showr
Ip:a\/Gh/c3 24.13 30%cm (5.2
tp:\/Gh/CB 4.38 30%s (5.2

&
| == = — 40513 1®°cm  (5.3)
(2.9979 16cm @1)

Gh J(6.6742 10°g & s8( 6.6261 18" g cmi )

&
t = = = — £3512 19°s (5.4)
(2.9979 16cm @1)

Ghn \/(6.6742 10°g & s8( 6.6261 18 g cm C)

5.2 The Photon

The author proffers that photonis not an individual particle traversing an empty vpid
but insteadthe photon is QSdo-QSU EM string interactionbetween abutting QSUs of the
spacetime continuum If the photon is gropagatingstring interaction and not a discrete
particle then thephoton has no masdowever,sincethe photoris isolatal to one QSU at a time
as it propagatest appears as a particlend & the photon propagates accompanying EM SF
occurs at each QSU #se EM pulsetraverses through abuttif@SUs, and the SF appears as a
wave as it passes an observer

Spin as afundamental quantum property was first proposed by Goudsmit and
Uhlenbeci®>’] Photon spin was experimental verified by Rant4hl{ is proposel in this model
that photon spitis not a physical rotation of the Q$Sbut a sequential contraction of the Type |
one strings andD-branes perpendicular to thiengitudinal axis of propagation of the photonic
string interaction that is moving througpacetime. Type | string contractions initiate at one end
of aD-braneand proceed sequentially to the opposite erttie@D-brane and then proceed to the
nextD-brane and continue in a circular fashion thi
of the fourD-branes whose axes are

perpendiculato the axis of conductio similar process occurs with the conduction of
gravity, resuling in the QSUs propagating gravity havigmgviton spin[>’]

More than one photon can have its EM string interactions pass simultaneously through an
individual QSU, along a different EM string not occupied by another phdtoerefore, the
photon, as wll as otherzero mas$osons, can occupy the same space (QSU) at the same time
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On the other hand, fermions are not like the bosons, but are fully contractgd (@it are solid
particles ofmatter, and cannot occupy the same space at the same times giergly no space
for the fermions to pass through one another because the QMUs are fully contracted.

5.3 The Speed of Light

The quantum jump contraction of the QSU occurs in the same invariant time interval
(Pl anckos ti me), r exgstate idbf thes @SUEmUationt5tb eshows ahet r ac t
computation of the speed of light of a photon traversing maximally expapaedtime (c,), as

c 1, _4.02 10%cm

s 29979 1¥cm s’ 55
", 1.3512 10°s 59)

By inspection of the algebraic formuldkis outcome is obviousor it is seltdefining

l, JGh/é |Ghoe
c==L = = & ¢ (5.6)
t, Jeh/¢ \Gh@
However, using this model 6s concepts of | engt

the speed of a photon traversing a local reference fohmmentractedspacetime (c.) to be

I
c. ==
tP

(5.7)

where |, represents the coafrted length of the QSWndl, <4.0513310%cm. Equation5.7

shows thathe speed of light is not constant in absolute distance crossed per unit time, but is
invarianti n traver sing oneuntxsBigup®.r Pl anckods ti me

Figure 10- Euclidean E® and Non-Euclidean (N®) Geometries (A) Euclidean reference frame withlly

expanded QSU#aving equal lengths along y, and zaxeswith the ime requiredto traversd0 fully expanded
QSUs equahg 10x T,= 10 T, and the distance traversed edumllOx L,= 10 L, (B) Non-Euclidean reference
frame with varped or contractespacetime with not all of the QSU axes equal in length. T8Usin this case are
contracted % in direction of motioThe time to traverse ten contracted QSUs equdls, T,= 10 T, and the
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