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Theory of Universal Origins

Romeo D. Matshaba

We may regard the present state of the universe as the effect of its past and the cause of its future. An intellect
which at any certain moment would know all forces that set nature into motion, and all positions of all items
of which nature is composed, if this intellect were also vast enough to submit this data to analysis, it would
embrace in a single formula the movements of the greatest bodies of the universe and those of the tiniest
atom; for such an intellect nothing would be uncertain and the future just like the past would be present
before its eyes.

~Pierre Simon Laplace.



Abstract:

We illustrate that by viewing gravity as the De Broglie wavelength of quantum mechanics, we are able to
construct a working theory of quantum gravity. We also demonstrate that by replacing the inverse square law of
Newton and Einstein by an exponential, we are capable of explaining the inconsistencies that lead to Dark
Matter, as well as shedding some light on what transpired before the big bang.

Keywords: Quantum Gravity, Dark Matter, Dark Energy, Inflation, Before the Big Bang
Introduction

General Relativity has been extremely successful, and has provided some of the greatest insights in the
history of physics but the theories of Quantum Field Theory (QFT) and Cosmology are leading us to
question its validity;

e General Relativity’s most integral idea is that space is malleable or deformable while QFT does
not share this belief.

e This incompatibility means that scenarios such as the Big Bang where we need both General
Relativity and QFT, then these scenarios are deemed to be theoretically unsolvable.

e General Relativity is in its very formulation expected to have severe complications. Because, it
has no regard for the microscopic world — it is not built from the ground up (microscopic to
macroscopic).

e Inthe cosmological arena unsolved problems such as dark energy, dark matter, and the inflation
force seem to be gravitational in nature — an apparent breakdown of General Relativity.

e General Relativity is plagued by singularities that are an inherent property of its own equations

e General relativity yields unphysical solutions [37] such as the Taub-NUT solution, Ozsvath-
schucking solution etc.

e The theory requires more than 95% of “dark entities” in order to describe observations

These are some of the reasons that have led many researchers into the pursuit of a new theory of
gravity — The Quantum theory of Gravity. In the theory that we propose, we will see how from the most
basic concepts of quantum mechanics, a theory of quantum gravity can emerge that has the power to
not only be mathematically simpler than General Relativity but offer insights into the problems that are
an integral part of general relativity

[General Relativity is like a mansion with two wings (the stress energy tensor and the geometry) one built
with fine marble while the other is built with cheap wood] Albert Einstein

Perhaps contrary to popular belief, the cheap wood is the geometry side of Einstein’s equation in favor
of the flat space time of quantum field theory this is the view that we take in this paper.

Chapter 1: Universal Origins

Notation

Let



Ax or ylhc _ [rhe
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Products and quotients serve as indices for simplification where ambiguity is evident

Space

We first define the space of our theory of quantum gravity, as the Clifford CI(1,3) space[1] with
the addition of hyperreal numbers[36], as such, there exists a number a, such that

=a=1
And the definition of negative within this space is defined as
a+i’a=0anda+i3a = 2a

i2=- (1)

Thus i? is the mathematical definition of negative in physical Euclidean space.

More generally

And
i3 =j3 =k3=ik?=+

with inclusion of the spatial dimensions which are the quaternions of Hamilton[1]. Hence i is the
definition of positivity and negativity in physical space. As such our space is the familiar Clifford
space, with the quaternions to define the negatives and finally the inclusion of infinitesimal
numbers - the hyperreals.

Consider the sequence
K={k; =0.1,k, = 0.01,k; = 0.001...}, where {n|n € R, k,, > 0}
Using the transfer theorem to *R, where *R is the field of hyperreals, we find that in the limit

lim k, =p (2)

n—oo

This means that

e Pis the smallest possible number before zero.
o P denotes a particle in physical space

An object in this space is considered to be a particle, if it has dimensions of order p.



We also consider the series

pi=p+p+p+...=a=1

-

i=1

To determine the value of N, such that pN=1

S, ==[2a+ (n—1)d]

NS

We find that N = 1/29' let N = d, then

a=pd whered # o

Properties of space:

e Space does not interact with energy (matter) and vice versa.

e Space contains no energy.

e Space has size less than p at any volume in space i.e. the smallest spatial length of any object
or particle must be greater or equal to p.

e The entropy of Space (S) is both zero and infinite.

e Infinite and invariant in three dimensions -- CI(t, R®) three dimensional extended Clifford
space with energy/time being the Fourth dimension.

e Space has the inherent principle of nothingness.

The Big Bang

The major problem of the Big Bang Theory is explaining

What created the dense, high energy singularity? even if the theory were to successfully explain
what caused this singularity, such as colliding branes or multi-universes[22], we are still left with
an infinite number of questions of what created that and so on. The only way out of this conundrum
is

o ifand only if the universe created itself from nothing.

A true theory of the how the universe began should be able to describe everything we see from
nothing. Mathematically we can write this as:

Z — Everything (3)
E=R3+0 where{ R® — Euclidean Space
0 — Nothing
As we have seen earlier, space is not strictly Euclidean, but for simplicity we will denote space as
R3. In order to describe this universe that emerges from nothing we first need to realize that



e our fundamental equations of physics diminish to nothing

i.e. describe nothing and that any of these equations can be added to £ = R® + 0 without violating

the laws of physics or mathematics; this is the essence of the nothingness property.
% 0= — % =0
rZ
8mG

% 0= (Rw—Y/yRgu) — =Ty =0
& 0= ihlYy_Hy =0
ot

All these equations describe how matter and the field around it sum up to zero - nothing.

[1]

.0
=R3+0=R3+ lha‘}’—H‘P=IR{3=E
Weak nothingness property: The total energy of the particle(s) and generated wave (such as
gravity) is zero.
Total energy of particle + Total enrgy of the particles wave = 0
i.e. mass + gravity produced = 0
Strong nothingness property: The total sum of everything in the universe is zero

The nothingness property allows for two or more particles, such as the electron and positron to
exist in this space... so long as the total sum of all quantities is zero

Such as

e Opposite charge Qproton t Gelectron = (e + (-e)=0)
e Spin of electron and positron summing to zero

N.B! Entangled particles are simply a consequence of the nothingness property; the sum total of all

properties is always zero.

Below we will summarize the events that occurred in the Big Bang:

L.
IL.

=R3 (In the beginning everything was just space)
=R3+ 0 (Inthe beginning there was space and Nothing @), but

[ [x]

(Total Energy of the wave £) + (Total Energy of Particle(s) E) = 0

GM 0 8nG
0= _g+T_2: —lh%kP'l'Hl‘p = _GHV +C_4le =0
This allows any particle to emerge from empty space, as long as its total energy (mass, charge etc.)
is not less or greater but exactly equal but opposite to its wave; gravity, electromagnetism, etc. So

the total sum of mass and gravity for example is always zero.



Z = R3 + (Total Energy of the wave £) + (Total Energy of Particle(s) E)

N N (4)
=R+ ZSi+ZEi , where N < oo
i i

T — R3 — R3 i —
E= R +0=R+(iho ¥ —HY)

The big bang

»  When our universe began all fundamental quarks (pentaquarks)/gluons emerged from this
fabric of space with their antiparticles at the same position in physical space (close enough
to interact with each other) and at the same time (a handful of particles). At this interaction
of particles, all intrinsic properties, such as color, charge, energy etc. is zero i.e. nothing. This
interaction is necessary for the particles to interact and form composite particles such as
protons, etc. instead of annihilating with their antiparticles back into nothing.

(z <gi,quarks + Z Ei,quarks) =0

= Everything that emerges from the fabric of space emerges with its own laws and constants
that fully describe its behavior and interaction in R3, such as the speed of light (how fast its
photons move), A = nr?, etc.

= We specifically said that these handful of quacks emerged at the same position and time, as
such by Heisenberg’s Uncertainties[] they will not have a well define momentum(P) and
Energy (E), this undefined energy and momentum is the monumental surge of energy we
observe in the Big Bang.

* By E = mc? this huge energy turns the handful of particles into all the particles in the
universe by the conversion of energy into matter.

= With energy being directly proportional to temperature, A huge amount of energy meant a
monumental amount of temperature.

= The universe evolved to a time explainable by the standard model of the Big Bang.

Conclusion and Final Remarks: To believe that this improbable, but possible event happened
once and only once would be a fool's hope of centralizing his own existence. Similar to the ancient's
of the geocentric model or a shell fish blindly stuck to a rock, not realizing the vastness of the sea. |
have strong convictions that our universe cannot be the only universe that has been able to evolve
in this manner. Although such universes would be mind blowingly different, harboring different
sets of laws and constants and fundamental shapes that emerged at their respective Big Bangs. The
interactions of such universes would still be determined from our equation of everything.

N N M M
E=]R3+L=]R3+(z£i+ZEi>—<ZSi+ZEi), where N,M < oo
i i i i

where L is the Lagrangian, or trajectory of the universes, although the physics would be quite
different. If one agrees with my line of thought, and agrees that particles / universes can emerge
from nothing... allow me to elaborate further that the big bang (the birth of a universe) is an
extremely rare occasion, but imagine an absolutely rare occasion still, whereby not simply an innate



object emerges from space, but a conscious ‘being’ emerging. The laws of physics agree with this
idea of a super being emerging from the realm of space although this is the most rare form of
emergence. Much can be said about these universes that are embedded in this truly magnificently
infinite multiversed space, and the possibility of a conscious being, that unlike us was not born but
emerged, but as our knowledge about this complexity emerges, our narrow, pinhole view of the
laws of physics seem to be approaching ever more closer to the mind of God.

Chapter 2: Quantum Gravity

Let the Hamiltonian H of quantum gravity, in CI(t,* R®) with extensions of hyperreals be.

H= Hoeo + Hlel + Hzez + H3€3 (5)
Where
ey = ct y2=1
—_ ¥ X\ZA = 7
€1 =X and o "
e, =Yy xy =k
e3=2 5C\2=y2:Zf\2=_1

H = Hye, = cH,t + H % + H,9 + H,2
Where the Greek indices H, e, is summed over the usual ‘Einstein Summation Convention’
The invertibility[1] in Clifford algebra is extremely important as such for non-invertibility, we have
det(H) =0

c?H} —HZ — H2—H2 =0 (6)

This corresponds to the invariant in relativity [2]. Let’s consider this Hamiltonian in Schrodinger’s
equation.

0
lhalp = HQGl{J

Where H is the Hamiltonian that describes Quantum Gravity, in matrix form we have

¥y Hiy Hip Hiz H14\r'1



The general solution for this equation, will be of the form postulated by Dirac [10] e #' and later
refined by Feynman [10],in the path integral formulation.

=i
W) = Yo (xk)em PTED
These plane waves describe how fundamental waves, such as gravity propagating from the source.

If we first find the inverse Fourier transform of Planck’s relation E = hf,

ff(s)e—ZnnstdS:fhse—Znnstds
0 0

We find

tE =nh wheren > 1 (7)

tE=h forn=1
We can write the general product of time and energy

tE=h fort — oo (many particles — Quantum Gravity)

(Time)(Energy = h ) )
AtAE = s fort = 0 (few particles — Quantum Mechanics)

The Hamiltonian of Quantum gravity dynamics, as opposed to that of Quantum Electrodynamics or
quantum chromodynamics will have the following terms;

By studying an ensemble of particles in space, we realize that the defining factors of gravity will be
the density (p) of the ensemble, the linear (p) and angular (L) momenta, the temperature (T) and
the generalized pressure (P).

Density: density as opposed to mass requires that (two masses separated by light year distances do
not have the same summed gravitational effect as two masses in close proximity)

Linear and Angular Momenta: By relativity motion ‘adds more mass’ to an ensemble as such
generates more gravity

Generalized Pressure: The pressure acts as an external force to the ensemble affecting momenta,
density, etc. as we observe in the evolution of stars. We can add the stress and strain to this
generalized pressure.

Temperature (T): The temperature will affect the kinetic energy of the constituencies of the
ensemble, this increase/decrease in relativistic mass will affect the gravity

N.B! The general form of the source will be approximate to that of the stress energy tensor with
units of energy.



3 (8)
Hyg = (c? f pd3r + kT e, + CZ(PL' + 9p; + &€L))e;
i=1

p is the density
P is the momentum
p is the pressure
where < L is the angular momentum
T is the temperature
9 is the pressure multiplication term
¢ is the angularmomentum multiplication term

This reduces to Dirac equation in few particle dynamics|]

3 3 (9)
Hoe = mc?e; + Z Pie; = y®mc? + CZ Pa;

i=1 i=1

Where y%and q; are the Dirac Matrices[34], which signify that the total energy of a single particle
will be due to its mass and momentum in space, as such the energy of the wave will be equal to this.
In order to solve this equation in a form suitable for gravity,

W = Wyeh ¥
We redefine the wavefunction in terms of a more familiar variable
The Quantum - Classical Connection

This equation is vastly important, as it defines the wavefunction for a many particle system suitable
for gravity. A similar equation is realized in the WKB approximation [31]

w = (10)

Sl e

or
[#(x#)]? = heP(x*)

POSTULATE: The WKB Method can be regarded here as quantitative way of describing the Law of
Large Numbers (LLN) [21], although for a few particles it is only an approximation method used in
varied fields such as quantum mechanics and cosmology [31]. For a large enough ensemble of
particles the approximation becomes exact being suitable for a study in gravity. This is the link
between the very small and the very large.

Using the De Broglie relation



E = Ege h ®77E

—2i
E = ymCZeT(px_Et)

Thus

P(xk) = Py(ri)e T '3 ED

The non-moving body
.0
lh a lP = I'IQGl'IJ

3
Hog = (c? f pd3r + kT e, + CZ(PL- +9p; + EL))e;
=1

1=

Hype = czfpd3r e, = yoczfpd3r

_cszd3r 0 0 0
¥y 2 3 ¥y
l i w,| 0 c fpd r 0 0 W,
ot |¥s B 2 3 Vs
P, 0 0 —c* | pd°r 0 ,
0 0 0 —czfpd3r

W = W h PFED
We can write this in Mat (2,R)[1] and find the determinant

The moving body

0
lhalp = HQGqJ

3
Hoe = czfpd3r e, + cz P;e;
i=1

3
Hypg = v°c? f pd3r + CZ Pyt =y° [cz f pd3r + cPyyt + Py? + P3y3]
i=1

where



1 0 O 0 0O 0 o0 1 0 0 1
o_l001 0 ol s _fo o 10f ,_]|0 00
V" oo -1 o Tlo -1 0 o T|[-1 0 0
0O 0 0 -1 1 0 0 O 0 1 0
Such that
vyt =—2nl,
czfpd3r 0 0 0
0 czfpd?’r 0 0
HQG =
0 0 —cszd3r 0
0 0 0 —czfpd3r
0 0 0 cp, 0 0 cp
Lo 0 e 0f fo 0 0
0 c¢p, O 0 cps3 0 0
cp, O 0 0 0 —cp3 O
[ czfpd3r 0 cP3
P Zl 0 szpd3r cp1 + cp,
lha 11,2 =

v, cps cpy+cp, —c? f pdr

| —CP1 T+ CP2 —Cp3 0

The solution will be of the form

W = P T PFED

[#(x#)]? = heP(x*)

—i
JheP(xH) = JhePy(xH)e® PX7ED

2N
P(xH) = IP;x eTl(px—Et)

L5 ]

Or

0
=1 3 _
o'V T
0
0 0
0 0
0 cp1
—Cpy 0
0
Cp3
0
0
Cp1 + Cp2
—CP3
0
—czfpd3r

0 0
0 0
0 -1
-1 0

S O R O

S O O R



[E/e]
E = Cl Py |e_TZL(Px—Et)
7]
P,
E/, (11)
0F 2iF —2i
R i
y

L p, |

Chapter 3: Quantum Gravity Dynamics

Action in Physics

The action in physics is understood to be a functional with no inherent meaning on its own [10], in
this text we elucidate more on the fundamental meaning of the action. In standard texts, 6 = 0, the
Hamiltonian principle and I = [ L(q, ¢)dt.

Under constant L,

t+At
I= jL(q,Q)dt = j (E — £)At = AEAt
t

We then realize that the action has the form

I=1E or I=21p (12)

Where 7, is the quantum of time, from tE = h as derived from taking the Fourier transform of
Planck’s equation E = hf.

I =1E ~ I =nh, wheren=>1 (13)

With this definition we realize that the standard derivation of the Euler-Lagrange Equations is
given a deeper theoretical meaning.

t
I—f(d oL aL) (O)dt = 5(nh
= | Gtaa, “3q.)" = o(nh)
ty

But, 61 = §(nh) = 0, since (nh) is a constant. We thus realize that tE = h is the necessary condition
needed for the E-L equations.

[ = { tE=h many particles} 4 = { Ap=h many paricles}
" |AtAE ~ h  few paritcles " |AxAp ~ h  few particles



The particle Case - treating the body as a single particle

The Space-like domain

Newtonian Approximation

e Gravity becomes precisely defined when the uncertainty of the Shwarzchild radius

(Ry) AR;Ap > g has a definite value, such that Ry = ZZ;—ZM

e The gravitational wave/field of a body acts as if all the mass is concentrated at the

real/fictitious black hole of that object with Schwarzchild radius R = ZCGZIVI
.0
lhaqj = HQGLIJ
3
Hog = (c? f pdr + Iy TY g +¢ ) (P +9p; + ELo)ey
i=1
.
E = CI P, Ie_Tl(px—Et)
By
| B, |
In the Newtonian approximation, we will have
E= ymcze_%i(px_“)
Or
2
ymc
E=———
ef(px—Et)
2 px—Et
Finding the Taylor polynomial of e (px=E?)
The Taylor polynomial
o mc mc
_gi(me "0 2i(F0) (47D
fx)=e Zl(h)xf(x)=zfn(!)x"= + 1!h x + Z!h x?
n=o

x2

oo n _4ﬂ2
1Oy, D)
nl 2!

Re[f ()] = e 2R f(x) =

n=o



ymc?

E =
mc
(—4GDY
g ymc? N ymc?
~ mc
LGy,
2t
yh?
E =ymc* -
L y——
dE, ymc? dE, yh?
F,=——= d Fr=E——r~x ——
L7 dx X an 27 dx 2mx3

Using the condition (where the two could have been removed from the Taylor):

GM
i
dE; GMm dE, yh?c? (14)
= = and F, = =

7 dx — x2 dx  2GMmx?

N.B! only the real solutions correspond to physical reality.
Dark Matter:
The Imaginary part

2ia  (-8ia®) , 32ia® . (-128a”) ., 512ia® , (—2048ia'!)
mlf@] = Fqrx+——=*" + -+ + =

8192ia13
+ 3 x13 + 0(x1%)

x11

dE —2i
F(x) = i —2iym2c3e” /nmex)

Assuming positive E, we have

2iym?c3 /h
Fe) = 2ia 8ia3 32ia® 128a’ 512ia® 2048iq11
X+ g X+ ¥+ g x7 + g —xM + 0(x 1)

At solar system/ Einstein scales, we will neglect higher ordered terms

v 2iym?c® _ ymc?
() ~ 2imc, «x
7 hx




If we use the idea that the gravitational wave/field of a body acts as if all the mass is

concentrated at the real/fictitious black hole of that object with Schwarzchild radius

2GM
R, = ——, then

c2

GMmc?

F(x) = 22

Where y — 1 and the extra two can be absorbed into the denominator.

If we move further to larger radii,

2iym?c3/h 2ym?c3 /h
FOI~ §im . 32105 .~ Bax 4q*
%+ xS (@t 4t
Using the fact that
QO O T 1—2z
—=—+— where I'=
XZ X VA X
We have
2iym?c3 2ym?c3 r2ymac3 2ym?c3
F o) ~ — 5 TR 7 TR _3ymc* 3GMm
~ 8ia3 32ia®> . 8ax , o A4a* , 7 8ax T 2x  2x2
T TErox 3r @4t 3p
Flx) = GMm 4 3GMm 4 15GMm
x) - xz 2x2 2x2
v _GTm _Gm I 1 Gm f (15)
O=gr=7Qm) =T
fi=1+os2g
202

The series converges at large enough radii

V(r) = GTm Newtonian/Einstein Regime

Gm 3Gm
V(T)=='7j'+'5-;—::

V(r) =10 GTm second Einstein Correction §*(N)

2.5 GTm first Einstein correction §1(N)

Gm . . . 24 N 4
Q) —  The last Einstein correction Q=1+ _—+ Yn=e(—)

n2+3n+2
(Moo
— X1
T



Newtonian/Einstein Gravity is only valid for certain distances from the object, as we move
further and further away from the object, the Einstein corrections are required.

The Real Part
O
f@=) —=x
n=o
2ia  (—4a®) , 8ia® , 16a* , 32ia® _ (—64a®)
—1+T+2!x+3!x+4'x+5'x+ o X
—128a’ 256a8 512ia® 10241 —2048ial?
(128a7) )x7+ x8 + x° ( ) ( )x“
7! 8! 9! 10! 11!
12 iv13 14
L409%6a’? ,  B192ia® . (~16384a)
12! 13! 14!

Taking the real part

(—4a?) , 16a* , (—64a®) . 256a® . (—1024a'®) = 4096a'?
T I R T T T
—16384a
L (Flessta )
141

x12

Re[f(x)] =1+
Y+ 0(x1%

Similarly for the imaginary part

21a 8ia3 32ia® —128a’ 512ia° —2048iallt
x5+( )x7+ x9+—( )xll

3
Im[f(x)] = T TREARY = - -
8192ia!3
Txl3 +0(x15)
Now given a random ()
K() = -7
[f( )]
K(x)
Q
D) 2 16a4 ot 4 (56420 o 25608 o (=1024a™0) ,,  4096a’2 (—16384a™) .,
2' + + 6! + ]l 101 X —12' x +—14'
But, %=%+% where F=% Thus,
K(x)
Q
= aZx?
+ ra
l6a? , (=64ah) , 2562 o (-1024a%) . 4096al® ,,  (~16384a'®) ,,
[-2+ vy to—er X'+ o1 +—71 + 121 ]



Where

16a® , (= 64a4) _ 256a® o (—1024a®) 5 4096a'® ;, (—16384a'?) 12

S 6! gr_* ~— _1for X T 121 ¥ 141
B a?x?
hence
K(x)
Q
= a?x?
_16a2x2 (— 64a4') 256a6x6_(—1024a8)x8_4096a1°x10 (—16384a'?) 12
o —t 6! 8l 10] 121 141
ax
+
16a® , (=64a®) , 256aS , (-1024a®) o 4096al0 ,, (-16384a’®) ,,
2+ **+>— T Xt —qor Xtz Xt g ]
Q Q ro
K= 2"2+2—40¢2x2+1+ + b ARk gnayn-2
4] 6'/4'“ x? 8'/4'“ K nijar ¢ X
Q Q Q Q Q
K(X): T2 22+ 2 22+ 2% 42+...+ 22 (N=2)=2 ., (n-2)—2
—_ —_ —_— n—2z)— n—z)—
T 7 R T 7Y R nm—2)1 % x
Q Q Q Q Q
K(x) = aZx? T 7 2+ 2 22+ 2% 42+...+ 22 (N=2)=2 . (n—2)—2
—_ —_ —_— n—=z)— n—=z)—
TN Gt g atx n/m—2) ¢ x

The term preceding becomes applicable after making the assumption that we are moving further
and further from the object.

230 450
_ 3 9
K(x)_a2x2+a2x2+a +d+xy+ 1,
N
Zn 1+ +1 —
| noow n2+3n+2
n=6
Such that
I, =1
24-
|H1—Z

N
M= (e
n2+3n+2
n=6



Trajectory of a non-relativistic particle:

Now
L =E — ¢ = Energy of particle(s) — External energy on particle(s)
.(mc
= 1/2 mx? — ymcze_ZL(T)x
Hence
oL oL  4iym?c® ~2i(MC)x
— = mx —_— = 2
Fp mx and Ep - e

The Taylor polynomial of f(x) = e_Zi(T)x

OOf“(O) n _/mc mc, , 4imc, . .
nz;) - x —1+21(7)x—2(7)x —?(T)x + 0(x™)

From our equations of motion

d oL aL
dtdq, 09,
We have
d 4iym?¢3 ~2i(ME)x
Z (mx) — n)x =
Tt (mx) o 0
4iym?c3
. [
—(mx) — n =0
dt 1420 () x - 209202 — E 89323 + 0(x)
4iym?c3
mx = mc mc : 4i mc
1+2i (55) x — 250222 — 3 (5033 + 0(x*)
dE
But f(X) = Ix
4iym?c3
(X)_a~1+2-(ﬂ) _ 9 (MCz,2 _ AL MCys. 3
A WES ( 7 )4x 3 ( 7 )3x

Taking the imaginary of the denominator



4iym?c3
Fo) = dx ~ mc h4i mc
2 x -3 O

h
We saw that,
dE Qi rQi

Tl w )b 300

[1-G-3 GO a

dE Qi 4 (%)x

L R

For x™ > x™ 2 wheren € Even, n > 4

iE 4iym?c3

_dE, TR yme

() = dx 4(@) X
()«

2

_dE, 3R
T dx | mx3

But

We can extrapolate this to time and acceleration as

Gm _ Gm c

X =— t =—
c? c3 Gm

Or

2Gm 2Gm c*
= T = A

. am .
USlng X = c_2 we can write

F()—dE—GMmGB —3ch? ® o) (16)
X Tdx 0 x? 2GMmx? X) o




3h? —3ch?

Where Iz = — = ——— is the quantum gravity force or the dark matter force
mx 2GMmx
V) = GMm. L?
VT 2r?
We saw that

V@) = GMTmZ I,

. Total Potential is

Vo) = GMmOOH_l_LZ
= r La U 2ur?

4

The first term will betray itself on cosmological scales while the last term will be apparent in
microscopic scales

The Time-like Domain

—i
W(x,t) = Pyeh P ED
In the time domain,

5
E= ymcze_fl(Et)

dE

2i 2i
== ymc? (—%) (mc?)e HED

Finding the Taylor Polynomials of the exponentials

2iym?2c*
dt mc? . mc? mc?
2 4(——)? 8i(——)3 16(——)*
1+2i(mff)t— h e — s ey
Taking the imaginary part of the quotient
2iym?c*
dE _ Yh
dt . mc? .,
l —




2iym?c*

aE _ h +TO(t)
dt , 4(mcz )
(meZ __~hZ
21( 7 )t 1 3r ¢
Fort™ » t"2 wheren > 3
In very special cases we can write
P@E) = dE  ymc? ® 3h? ® row (17)
Tdt ot 2mc2t3
3h? st
[p = SZg3 |1 dark matter term
2
E(t) = 2 r
(t) =ymc* @ 7z @ 0(t)
3h? st
[ = T2 |1 dark matter term

~ P(t) = Py + Py where Py — is the Quantum Gravity Power

Temperature in QGD

now
2
E(t) = 2 ro ..
O =yme? ® 5 ® T0)
And E = 2k,T
3kT— ’® 3h* @ ro)
g i = yme 2mc?t2
T, = 2yme” ® n ® I 0r(t)
¢t 3kb mkbcztz T
Similarly
7. = 2rme’ ® — @ T 0,(1)
x 3kb mkbxz x
Hence

_ 2ymc?
X 3k,




and

T
— > h? mh?

T, = = —
* mk, 1/2 x? 2mk,A

mh? h? (18)
Mreo == 2mkyA and Tz = mkyc?t?

We can also write, without much loss of generality.

—h2C4
T=———
gkpGx?

Quantum Gravitational Waves

Consider an object of mass (m) moving through space with speed (v), by virtue of its kinetic
energy it will have a greater mass in motion than at rest and hence a higher gravitational
wave/field around it, as such

e Kkinetic energy of gravitating objects causes an increase in gravity.

e This change in gravity due to speed, affects the flow of time t = ty/1 — 2.

e The loss of kinetic energy by an object can be transformed into emitted quantum
gravitational waves

¢ Quantum Gravitational Waves can be emitted by an object in order to conserve the
total energy / momentum.

e Atany point in space, they will have the form TE = nh

We can model this change in kinetic energy as
AE = ymc? — mc?

Thus

E=mc%(y — l)e_%i(Px_Et)

This becomes

— 1)h? K2
pL Y- DR v

2mx? 4mc2x?

Ifweletx = ct and E = mc? then



E?t? = 9h®
Which gives 7E = nh as it should be.

Quantization of time and space

Starting from our equation of quantum gravity

hc 21 (x—ct)

A:—e h
E? — (mc?)?

By considering the time-independent solution for the quantization of space with constraints that would
apply for a body such as the earth i.e. non relativistic speeds

Aziezi%x
mc
Finding the first Taylor polynomial
N = h 1 h< h? > h3
=\ |23z 3.3,2
mc 1+(%)x2 mc \m=c<x 4mm>c>x
A 1 1

BT an2x?

. . h .
Where we have used the De Broglie relation A = p— to convert the mass into wavelength

=—21=o01
X . o

This shows that xy = ox is the shortest measurable time on earth based laboratories
{x is the quantum of distance (19)

{x =0l o is a constant
Ais the wavelength in a certain g field

This result is an unexpected one; the distance that we measure is constant multiples of oA. So

D ={oA 204,301...} where |D is the field of any measurable distance

We see that our equation of quantum gravity, says that the distance that our rods measure is quantized
into scalar multiples of oA. This result, tells us how the concept of length in a gravitational field is not
arbitrary, length can only be measured in discrete quantas of length

{x =nodl wheren=123...

Let’s definen = no |where 1 is the scalar invariant,n > 1



ho M,
T = - eZl 7 (x—ct)
ymc

Taking the first polynomial

h h
v= 2, 2
ymc2mc?t
- T2t
Weusem™ =—-and7E = h
h? t%c*

T= —_
2mctt h2

-1 _

T = ——
2mt

{t = o1 |Let {t denote the quanta of time (20)

T = {07, 207,307 ...} where |T is the field of any measurable time

e Time and space cannot be measured at random; only discrete values can be measured.

Quantum times and distances

In this section we need an equation that relates the gravitational acceleration (g), with the other
quantities such as energy and wavelength.

1 =ie%i(px—Et)

mc

mc

. h (8m?m?c?x? 8m?mcex?
h? h

LetgAi = A where Ais an arbitrary variable and g = i—t’

2 h h

_GM <87T2mcx2> 3 8m2m2cG
x

. _h .
Usingm = S we find

3 8m2Gh
¢

g3



3|8m2Gh
gc

1=

From the previous section we saw how the shortest measurable distance will be

_ 1 _ o[er2Gh _ 1 s[8n?(6.67 x 10-11)(6.63 x 10-3)
X=oxt=0 T T (9.81)(299792458)

Similarly

. 1 s3[8m2Gh 1 3/8m%(6.67 X 10711)(6.63 X 1073%)
=" = gt T (9.81)(299792458)*
e Any speed in a gravitational wave can be measured, however, the maximum speed will be
that which the wave itself travels

e Time and distance cannot be measured at random
e Butin discrete values of {x and {t

The Scalar Invariant:
Time in quantum gravity is a quantity that depends on gravity as it traverses in space and time.

2

..mc mc

__h PG ey )
ymc?

The measured time depends on gravity, thus different observers will measure different quantities:

ezt(%x—mTczt) (21)

At =1 |The equation of time

ymc?

The quantity 7 is a dimensionless quantity, which unlike T and t that depend on other parameters n
is invariant..

At At is the time measured by clocks ina g field (22)
Ng =— T is quantum time which is interchangeable with energy and g
t n¢ the scalar invariant is a dimensionless quantity

71 measures the true ‘how long’ an event took place, unlike measured time, which is frame
dependent.



2
..mc_ mc
e ZL(TX_Tt)

At =1 |The equation of time

ymc?
Thought Experiment: To make this more lucid, lets propose a thought experiment. Say you are
conversing with a certain well informed extra-terrestrial life form about current affairs, somewhere
along this intriguing conversation, you asked the Alien, call him Bob, how long is your day, mine is
24hr, so I know what time to call you tomorrow. Bob quickly replies that his day is 324&. A great
misunderstanding would ensue. Any use of fundamental constants, is relative, without invoking
manmade standards, as well as the probable scenario that they, have they have not yet discovered that
constant. The invariant scalar solves this extra-terrestrial enigma by requiring Alien Bob to provide
his quantum time as well (or simply his value of g, since they are interchangeable), Bob readily gives

his value of g: T = 0.002¢. With this we could use equation of n, = % to determine the dimensionless

scalar invariant, thereafter convert to hours.
At = 11,

observe this measure of time has no units and it is the same for all observers in the universe. If one is
given to curio further and asks Bob, how tall he is, from our studies in QGD, we realize that length is
not an intrinsic quantity but depends mainly on gravity, just like time with their symmetry
summarized as;

At = Ax = An,
tE=h Ap=nh
AtAE = h AxAp = h

All observers in physical space will agree on the value of the unitless invariant scalars of length, time
and speed.

n Ny  invariant length
My =— un invariant time
Mt ln,  invariant speed

This will be the invariant speed.
Time Dilation and Contraction

We saw how two observers will always measure the same value for the invariant 5. If we have two
observers A and B in different frames measuring the same length x, then;

Axy =4y and Axg = Agng

By definition of the invariant 4 = ng = 7, therefore;

Ax =/‘L—AAx or Ax =—0Ax
A 15 B 0= 7

If we recall that the



e (Gravity becomes precisely defined when the uncertainty of the Shwarzchild radius

(Ry) AR;Ap > Z has a definite value, such that Ry = 26

==
Then

20
Moriser = g HPRED
orizon mc

Will be the gravitational field at the Event Horizon, then

2
’ Lef(pRs_Et)

dx' =—dx=1¢ __ ~ S
A h For-en T
mc

it’s easy to show that

(24)

A" R
=) dx =~ —dx foralln e R

= =g

This is the length contraction due to gravity, similarly for time;

Ty Ts
AtA = _AtB or dto = _dt
Tp r

This will be the time dilation due to gravity. From relativity we already know that At, = \/1 — B2At
and Ax, = /1 — B?Ax . Thus the full length and time contractions due to gravity and speed is;

To
Aty = (V1 —pB2 +?)At

Axg = ( 1—[32+/;—0)Ax
The Space-Time Invariant:
If we now consider the quantity
S§2=c%t? — (x2+ y* +z?)

Where m and t are quantum gravity numbers with metric



The last three terms represent the Clifford Space, the arena which all events occur while t is
due to the energy of the particles in this arena such as gravity, and since time is gravity the
combination of R® and gravity form a composite space-time. Let’s define

§?2 =52 +5,"
Where

rS
SA=c22t? and S.2 ==x?
r T

If we consider a space time interval dS, between two points, we then have

dr

5
T

+1r2dQ

T-
ds? = dS,* 4+ dS,* = c2dt? — cz?sdtz +

T dr
dS? = (1 — 2)c?dt? + —+r?dQ
r 1 s

r
Sincer; = zf—ZM, then
2GM dr (25)
2 _ _ 2 42 2
ds<=(1 CZT‘)C dt + 2GM+r dl
1= c?r

[s the solution of a slowly moving mass, non-rotating, uncharged mass - The Shwarzchild
Solution of General Realtivity[16] without the use of curved spaces.

As such we can write the total gravitational potential of Quantum Gravity Dynamics, as

GMm~— . L2 GMI? (26)
Vr)y=——) I+ —=+
T 2mr? r3

Whereby the last term, which is responsible for the light deflection and Mercury’s
precession and is solely due to the gravitational dilation [35].

We can also write the space-time invariant using quantum gravity dynamics
1

1
§? = c2(—mr)? — ((Znnl)z +y? 4 z2)

2T

The action can be written as



1
Logpd®x=nh n>1

2m R space
Where
1/ . GMm~o_ L GML?
Loap = /Zmr 7 Zni+2mr2+ r3
With
d d d
——=Loep =0

drdrhesr T gy

For motion of non-relativistic test particles

The Force in Quantum Gravity Dynamics

By using the relations ct = E / ¢ and x — p,, Special Relativity, allows us to write,

T
E=/1—iE
r

therefore
2 .
E(x) = e e 2P0
1-5
r
Or
E(x) = Aymc? cos Z/h (mcx),  whereA =

T,
1-5
T

dE _ —2iyGM?mc o2 p(mex-mc?e)

F(x) =—=
* dx rh|1-5
r

(27)



Or

dE _ 2iyGM*mc |

(28)
2 _ 2
- = i sin /h (mcx — mc?t)

F(x) =

rh 1—r—5
T

This is the Newtonian Universal Gravitation Force in Quantum Gravity Dynamics.
The dual gravity paradox:

In this text we have derived gravity from a quantum mechanics viewpoint, guided by the idea that
gravity instead of curvature of space as first proposed by Einstein is a similar to the De Broglie
wave. Let us make this distinction using a thought experiment.

Consider a civilization that dwells on a tiny macro-molecule “planet”. Equipped with scientific
knowledge, they measure the de Broglie wavelength of a single molecule (1;) as well as the entire
planet (cluster of molecules) A = nA; n being the number of molecules. The matter wave certainly has

dE . . o . L
aforce F = e As the micro planet increases its size to an earth like planet in size A = NA,;.

2 2
erc = MTC with the energy being proportional to the

This Matter Wave; E=hf, can be written as f =
mass of the earth. It would not take .

E  ymc?

kInhomuch insight for the dwellers to reach at similar equations to that of Newton by F = Z—x ==

If an earth based scientist would visit this planet in hopes of convincing them that gravity is caused by
an unknown mechanism as per Newton or a fictitious force caused by the warping of space as Einstein
elaborated an obvious problematic scenario would ensue.

Paradox: How can gravity be due to two (unrelated) forces?

1) The warping of space as per Einstein
2) The Matter waves of quantum mechanics

They are led to two competing theories

i.  Gravity is caused by the warping of space-time.
o Ifthis is true. There must exist a yet unobserved force due to matter waves,

Fy

it is now

ravity = Feurvature  Fmatter waves, 1-€. gravity should be at least twice as strong as

ii.  Gravity is caused by matter waves.
e This resolves the paradox.

Hence; Fyravity = Feurvature matter waves

Chapter 4: Transmutation



All the fundamental waves of nature emerge from a humble beginning presented by this relation

2
o color wave

ly electromagnetic wave
0y gravitational wave

Let P

i — upper rank

i Ce
L where j — lower rank

The rank of a wave is the sum of the lower and upper rank of its wavefunction and it is always equals to
two.

We proposed the idea that gravity is a wave — the matter wave of quantum mechanics. A matter wave
can take on any of the three forms as color, electromagnetic or gravitation i.e.

e A Matter Wave is given by the equation

ihi by — Hiy
ot J B

Where H, can be the Hamiltonian of Quantum Chromo-dynamics, Quantum

Electrodynamics or Quantum Gravity-dynamics

e A matter wave can either increase/decrease (i.e. the gravity increasing/decreasing due
to the addition of mass) or a complete change in form of the matter wave. For example
when an electron and a proton (electromagnetic matter wave) combine to form an
atom (a gravitational matter wave)

ih 7t 1¥proron + iRt T 1¥EeLEcTRON = IR ot Warom

e Macroscopic physics is the sum of individual microscopic physics, thus, gravity does not
originate strictly from mass but rather is produced by particles carrying an
electromagnetic wave such as a proton and an electron combining into an electrically
neutral particle or color charged particles forming a color neutral (a triplet) and an
electrically neutral particle such as a neutron or atom (outside the particle).

e This change of a matter wave from one form to another is the transmutation of a
matter wave

o the electromagnetism of a proton, is not created by the charge, but rather, the
combination of the three quarks, which are in a colorless state, meaning when the gluon
force becomes colorless (in a singlet state), it changes/transforms into
electromagnetism (outside of the proton), but this is true if and only if, they have
reached a colorless state

d d d d
iha %qjup + iha %qjup + iha %Lpdown = ih% %Lpproton

e The rank of a wave tells us about, its ability to transmute in either the forward direction

or the reverse direction.



e  When quacks combine, but do not form a (neutral) colorless state, the resulting wave is
still color and not electromagnetism

e When charges combine but do not form a neutrally charged particle/object, that
particle/object cannot be the source of gravity

e Hence a group of protons (size of the planet) can never gravitate.

e Gravitation is due to color neutral and electrically neutral particles.

Dark Energy:

If gravity indeed originates from protons and electrons (electrically charged particles) coalescing and

combining to from neutral particles, there should be countless evidence supporting this idea at

macroscopic scales

Thought experiment

1.

D,

Consider a hypothetical spherical volume, with protons on one side and electrons on the other
side. Separated from each other by an external force greater than their mutual attraction.

An experimenter located outside has no way of looking inside the sphere, and he would measure
a purely electromagnetic wave Welectromagnetic due to the non-interacting protons and
electrons —there is no source of gravity.

We bring one electron and proton to the center of the sphere, to combine into a neutral atom
gwgmvity (assuming our hypothesis is valid) gravity would be produced at the center of this
sphere (although extremely tiny) — the atom being neutral will be a source of gravity

objects subjected to this sphere would start experiencing the force of gravity (in addition to the
electromagnetic force)... with the strength of this induced gravity depending on the number of
atoms (n) that bind at the center of the sphere.

Dark energy is simply the additional gravity that is created when charged particles become
neutral

Electromagnetic energy transforms into gravitational energy

hc Zi((g%)c(x—ct)

" JGEE — (Gm)cD)?

(29)

|®, is the dark energy wavelength

Evidence #1: Planets

Now, instead of a hypothetical surface, let’s subject this same reasoning to the Earth, which is a perfect

experimental device to test our hypothesis. The core of the earth has free protons and electrons, that

cannot bind into atoms, due to the high temperatures [Dynamo Theory, Geo-science[23]. There is a

critical temperature (T,) such that, if the temperature becomes less than T, , i.e. T < T, atoms will

start to form and hence gravity will increase. This increase in gravity should be evident in planets such as
the earth.

Evidence #2: galactic center



In cosmological scales, this fictitious gravity presents itself as dark energy. The Galactic center (which
has extremely high temperatures) [27] is cooling down, and as such the induced gravity (due to
electrons and protons coalescing into gravity) causes a form of unexplained increase in gravity which we
have diligently named Dark Energy.

Evidence #3: The inflation force

The yet unknown mechanism that was responsible for the inflation force in the later stage of the Big
Bang was when plasma formed into atoms when the temperature was cool enough in the early universe.

This extra mass 6m will be added as

G(M +dm) o .
V(r) = — Newtonian/Einstein Regime
G(M+6m) 2*G(M + dm) GM+dém) ) , )
V(r) = + 0 " = 1.67+ first Einstein correction §*(N)
G(M + 6m) , , ,
V(r) = 2.11T second Einstein Correction §(N)
V( —QG(M+6m) The last Einstei ti Q—1+24+i *
r) = = e last Einstein correction Q) = 20 6(n2 - 2)
n=
GM+dm) T -
GUEOm) S,
r
; 2 .
F(x) = d_E _ —2iyG(M + ém)“mc e_Zl/h((M+6m)cx—(M+6m)czt)

dx 1.

rh [1--2

r

or
G(M + sm)m~_ - > G(M+sm)L? 30
vy = - COIHImIMS P G+ om) (30)
r 2mr? r3

Laws of Universal Origins:

1. Definition of the Hamiltonian (H) and the Lagrangian (L).
H = total energy of particle(s) + total external energy on particle(s)
H=E+g=in+zSi

L = total energy of particle(s) — total external energy on particle(s)

H=E—g=ZEi—ZSi

N.B! while H is suitable for describing the configuration of a wavefunction



ih% Wy =HYy
The Lagrangian L is more suitable for the trajectories and interaction of the particle(s)
a)
Z — Everything
E=R3+4+0 where{ R3 — Euclidean Space
0 — Nothing
b) The total energy of a particle or an ensemble of particles E, is exactly equal but opposite
in magnitude to its encompassing matter wave
J . .
iha FP-H¥Y=0
¢) The solution of this equality is

=i
P(x,t) = Poe” P¥ED

This describes how the wave evolves in space and time

a)
Few particles (QFT) Many particles (QGD)
€
Ax(A)? = Axp*p > & - Y=~
h
ApAx > — Ap=nh
pAxX = an - p
h
AEAt = — - tE=h
4
f Yrpdx = 1 d (E)L) oL
X = - —(—)-=—
all space dt aQa GQa

i . 2i
A= f D(all paths)eRU L&D g — f o 7 P¥uED
Matter waves can transmute when neutrality is reached

iha 1¥proron + ih& 1WeLEcTRON = iha SWarom
The action (I) represents the physically acceptable configurations
I=nh n=1 iel=h
ifl=h then Y =1,, thus e™ =1
The entropy of an ensemble of particles
ww>5>0

Principle of Universal Equilibrium: Every system or subset of that system has an intrinsic
tendency to retain its equilibrium state with any variation of energy so as to conserve its initial
properties.

e An electron emitting / absorbing a photon and moving to a lower / higher orbit

e A compressed or stretched string trying to return to its original state (Hooke's Law)

e Newton's first and third law (Mechanics)



e Lenz's Law (electromagnetism)

e Fermat's principle (optics)

e Variational Principle (classical mechanics) 6H = 0
e Gravitational waves

Conclusion: implied by the the equations is the idea that gravity waves can be generated in the
laboratory not only from gravitational sources but also from electromagnetic sources.

It is necessary to admit that | have not attempted to answer the question of where does the three
dimensional space come from or how it came into being... but we have showed how from a rudimentary
but supremely powerful idea such as the De Broglie wavelength, a theory of Quantum Gravity could be
constructed, that quantizes time and distance, having the explanatory power of explaining the dark
energy and the dark matter problem. | will quote Albert Einstein in a letter to Besso in 1954[28] [l
consider it quite possible that physics cannot be based on the field concept (differential geometry), i.e.
continuous structures. In that case, nothing remains of my entire castle in the air, my gravitational
theory included], It is with a heavy heart that we must abandon, our geometric space-time view of
gravity in favor of the Quantum Mechanics view (discrete structures) of space and time -- a wave view of
gravity -- as we once did the instantaneous force... one sees that there is economy in this way of
thinking, and this change, is not only consequential... but inevitable.
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