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ABSTRACT

The 95.5 percent of discrepancy between theoretical prediction based on Einstein’s theory of relativity and the accurate
cosmological measurement of WMAP and various supernova analyses is resolved classically using Newtonian me-
chanics in conjunction with a fractal Menger sponge space proposal. The new energy equation is thus based on the fa-
miliar kinetic energy of Newtonian mechanics scaled classically by a ratio relating our familiar three dimensional space

homology to that of a Menger sponge. The remarkable final result is an energy equation identical to that of Einstein’s
2

E =mc’ but divided by 22 so that our new equation reads as E = me

. Consequently the energy Lorentz-like reduc-

tion factor of y = E% = 4.5 percent is in astonishing agreement with cosmological measurements which put the hypo-

thetical dark energy including dark matter at [1—(1/ 22)](100) =95.5 percent of the total theoretical value. In other

words our analysis confirms the cosmological data putting the total value of measured ordinary matter and ordinary
energy of the entire universe at 4.5 percent. Thus ordinary positive energy which can be measured using conventional
methods is the energy of the quantum particle modeled by the Zero set in five dimensions. Dark energy on the other
hand is the absolute value of the negative energy of the quantum Schrédinger wave modeled by the empty set also in
five dimensions.

Keywords: Menger Sponge Space; Revising Relativity; Dark Energy; Energy of the Quantum Particle; Energy of the

Quantum Wave; Kéhler Manifold as Space-Time; Modified Lorentz Transformation

1. Introduction

The discrepancy between theoretical prediction and
cosmological measurements of the entire energy content
of our universe [1-3] is resolved in the present work. This
is achieved by combining classical Newtonian mechanics
with a novel fractal interpretation of our familiar classi-
cal space. We start by assuming that space itself is a
Cantorian set-like fractal akin to a Menger sponge [4,5].
This immediately leads us to qualitative and equally im-
portant, if not more important, quantitative results [6].
From the topology and geometry of the Menger sponge
[4,5,7] and the classical expression for kinetic energy we
can draw the inference that only 4.5% of the entire en-
ergy of the cosmos is ordinary matter and energy [1,3,6].
The rest of what Einstein’s equation predicted, namely
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100% — 4.5% = 95.5% is actually due to the zero fractal
volume of the Menger sponge-like “non-space” (see Fi-
gures 1 and 2) which exists indirectly by not being there
or being there only in the Aristotelian sense of Potentia
not unlike many other things in quantum mechanics such
as the well documented Bohm-Aharonov effect [4-6].
The matter and energy corresponding to this space struc-
ture with a relatively large Hausdorff dimension but a
zero classical 3D volume, if they can be called matter
and energy in the ordinary sense at all, are for the time
being and the foreseeable future completely inaccessible
to us [1-3]. The situation is not dissimilar to the zero and
empty set of transfinite set theory because zero and nega-
tive Menger-Urysohn dimensions [6,7], although refer-
ring to zero and empty sets, are still indispensible to a
logical, coherent, complete and consistent set theory and
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Figure 1. (a) The Menger sponge. The Hausdorff dimension

is given by D, =% = 2.7268. The microwave back-
n

ground temperature is found to be T¢(COBE) = DyK =

2.726 K; (b) The complement of a Menger sponge. The

Hausdorff dimension is D, =3-D,s = [%) That
n

means Dcys =3 — Dys =3 — 2.726833 = 0.27316. One of the
first proposals of a Menger sponge-like universe came from
J. Syldovych based probably upon an even earlier conjec-
ture by the Swedish astronomer C. Charlier; (c) Various
iteration stages leading to a Menger sponge in the infinite
limit which is beyond graphic representation.

thus mathematics and consequently physics [7,8].
The present analysis starts by showing that Einstein’s
E =mc’ [9,10] must be revised to E =ymc’ =(1/22)mc’
and conclude that
E (Einstein)

—— = € =4.5% (1)
E (quantum relativity) 22

in complete agreement with the WMAP and supernova
measurements [1-3]. This means that only 4.5% of the
expected energy exists while the rest of 95.5% must be
assumed to be missing and is therefore referred to as
“dark” or missing energy [1-3,6]. Subsequently the
analysis is refined and extended to find the exact y

which turned out to be 1/22.18033989 being the ratio of
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Figure 2. The entire cosmos as a cotton candy. This would
be a possibility for explaining how such a huge form is only
4.5% of what it seems to be.

D™ -4 and D(F4):4—k=4—¢3(1—¢3) where

e % . Consequently the exact y is given by

(p-D) (4-(4-k))

(4)
D 4 @)
@ 1 o

2 22.18033989 22

It should be noted that ¢’ is the well known Hardy’s
probability of quantum entanglement [11]. This fact re-
veals the quantum roots of our classical theory and we
note on passing that dark energy is the absolute value of
the negative energy of the quantum Schrédinger wave
while the positive ordinary energy is that of the quantum
particle, a subject which will not be discussed within the
present work but is explained in some detail in Overview
Charts No. 1-3 as well as Figures 3 and 4 [8,11].

ygole

2. Analysis
2.1. Classical Analysis Using the Menger Sponge

A Menger sponge is basically a three dimensional fractal
[4,5,7] constructed by drilling infinitely many cubic
holes into it iteratively, the result of which is shown in
Figure 1(c). A discussion of this well known fractal with
numerous applications in physics, chemistry and biology
may be found in many of the excellent text books on the
subject [4,5,7]. Assuming empty space itself and not
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P+ p g g =59

The length of the pentagonal border of ¢’ is given by:

Quantum particle
Hausdorff dimension in

D = 5 dimensions is ¢’

A

DDDD)$) = (9)

The Hausdorff dimension of the quantum wave in 5 dimensions is (5)(¢#’) where ¢* is the
Hausdorff dimension of the quantum wave. It is the cobordism of ¢’ i.e. the quantum wave in D

=5 which is the surface of the quantum particle Hausdorff dimension in D = 5 namely ¢°.

The length of the circumference of the above pentagon is (5)(¢”) where ¢ is the length of each side and
¢= 2/ (1 +4/5 ) . Note that ¢ is the Hausdorff dimension of the wave i.e. the surface of the particle given by

the Hausdorff dimension ¢. Thus the length of circumference of the pentagon 54> maybe thought of
naively as the surface area of the volume ¢° inside 5¢°. Thus 5¢4° decides on the dark energy of the

quantum wave. Note that the set theoretical operation corresponding to 54> is union of sets while in theory

of probability, it is the addition theorem. Finally we should mention that the largest volume of a sphere
exits in five K-K i.e. Kaluza- Klein dimensional space. All other smaller or larger dimensions possess a
smaller sphere volume. Adding that a seven dimensional sphere possesses the largest surface area we see
that (5 + 7) = 12 is an optimal dimension for spacetime with two time dimensions like in F Theory.
Restricting to one time dimension we find Witten’s eleven dimensional theory (12 - 1 =11).

Figure 3. A naive geometrical interpretation of geometrical density or Hausdorff measure vol ( D, ) = 5¢” which decides upon

the magnitude of dark energy density of the quantum wave E (Dark)= (5¢2 ) mc’.

merely matter to be a Menger sponge fractal, then the
Hausdorff dimension of this space could be set equal to
the Menger sponge (see Figure 1(a)):

_In20

= 2.72683302. 3)

Let us now ponder carefully what Dy, (M) really meas-
ures and refers to. Since the original cube was obviously
3 dimensions and we have at least in theory removed
almost the entire substance, i.€. space which makes it up,

In20 refers

then it follows that the large dimension of n3
n
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1
2

basically the quasi-Hausdorff value to the space removed
rather than the sparse Cantor point set left. Said in a dif-
ferent way the volume of the Menger sponge space is
now zero and nothing is left except a zero measure infi-
nitely long and infinitely thin fractal line in three dimen-
sional classical spaces. What could be said to have re-
mained from this 3D space is a zero volume Menger
fractal of a Hausdorff dimension equal to that of the
complement space of the Menger sponge and given by
(see Figure 1(b))

In20
In

D¢ =D -D, (M)=3-—"-=0.2731669721. (4)
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Quantum particle core

Quantum wave surface

¢=2/(1+J§).

The projection of a naive visualization of the volume (1)5 of a five dimensional cube
which decides upon the magnitude of ordinary energy of the quantum particle where

Note that the set theoretical operation corresponding to ¢’ is the intersection of sets, while
in probability theory it is the multiplication theorem. We stress once more the fact that in 5
dimensions the volume of the sphere is a maximum larger than any other sphere in smaller
or larger dimensions. That is why we use D = 5 Kaluza-Klein spacetime.

Figure 4. A naive geometrical interpretation of VOI(D‘})=5¢S of the ordinary energy density of the quantum particle

E (ordinary)= %(¢5 ) mc’.

It is important to realize that the relative ratio of what
is left of real space to the original 3D cube is obviously
the difference between 3D “solid” and “smooth” Euclid-
ean space and a cotton candy-like (see Figure 2) Menger
sponge dimension divided by 3D. In other words our
space “density” ratio is

DY -D, (M) 3-(In20/In3)
G - 3 (%)
0.09105565738.

I

It is thus imperative to understand that this y must
be included in the classical kinetic energy expression of
Newton which presupposes a “smooth” “solid” non-
fractal space. Consequently

E=(1/2)mv’
must be logically extended to

E =gm(v—> c)2

Copyright © 2013 SciRes.

and therefore

E_ (0.0910;56573] e

That means

2 2
mc mc
0

E. = .
R 21.96458801 22

This is only 4.5% from what the relativistic non-
quantum equation of Einstein predicts. However it is
clear from the full agreement of the energy predicted by
Eor with the accurate experimental measurement of
WMAP and others [1-3] that E =mc® does not apply to
extreme situations like when considering the cosmos as a
whole.

In the next section we will give some deeper and
mathematically more sophisticated reasons why Eqg is
the correct equation for calculating the energy of the

(6)

cosmos and that y = % could be seen as resulting from
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accounting for a fundamental quantum mechanical effect,
namely quantum entanglement [8,11].

2.2. Quantum Relativity Analysis

It is well known that Hardy’s quantum probability [8,11]
is generic and is given by

P(Hardy) = ¢’

where ¢=# [8,11]. At least in theory the two

(1+5)
particles P =¢" which were tested to very high accu-
racy experimentally lead to the conclusion that for a sin-
gle particle we would have

S
P (Hardy for one particle) = % .

Now Einstein’s equation is a one particle equation
E=mc’.

Intersecting this relativistic formula with the quantum
formula, a quantum relativistic energy formula is easily
found to be (see Figures 5 and 6)

5
B, = me2 - M L
22.18033989 22
This is almost the same result obtained earlier on using

classical mechanics and the Menger sponge space in the
previous Section 2.1.

2 2

~

O

Le]
o
\S]

2.3. Analysis Using K3 Kiahler Manifold

The Kéhler manifolds are used for compactification in
superstrings and related theories [8]. Let us assume that

Newton Classical
Mechanic

f

=]

Figure 5. Quantum relativity theory as an intersection
the three major fundamental theories of physics.

Copyright © 2013 SciRes.

Newtonian mechanics
(Kinetic Energy)

Einstein Relativity
E, =mc’

1
E, =§mv2

Quantum Relativity

Eqr :((I)S/Z)(mcz)

Probability of Quantum Entanglement for two
particles (when c=m=1)
P=E,=¢’

Figure 6. The effective quantum gravity energy formula
Eor :(¢5/ 2)(mc2) as a synthesis of Newton, Einstein and

quantum theories.

space and time are fused together and modeled by such a
Kéhler manifold. The Betti number b, for K3 is given by
[12,13]

b, =19+3=22 ®

This number could be thought of as counting the num-
ber of 3D holes in K3. Thus compared with Einstein’s
4D smooth manifold for which b, = 1, our K3 has 22
times more 3D holes in it [12,13]. Thus we could write
the ratio A as[12,13]

b (Einstein) 1

_ xlmsten) 1 9
b, (K3 Kéhler) 22 ©)

This is obviously a very useful scaling exponent and
we see that A=y and consequently multiplied with
E =mc’ of Einstein we find again our Eqr energy for-
mula
mc”
22

Thinking deeply about this result one may be yet again
surprised to realize that in retrospect, it should have been
expected for the following obvious reason. The differ-
ence between Newton’s kinetic energy formula
E =(1/2)mv’ and Einstein’s maximal energy E =mc
is formally a factor half and setting v = c. Subsequently

2
mc
we showed that Ey =——

E=(1=7)(mc’)= (10)

by assuming a different
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Menger fractal geometry instead of the smooth geometry
of Newton’s space. Here again Eqg kept the same form of
Newton and Einstein and everything else was taken care
of by a simple factor 1/22. Then in our second derivation
the same result was found after fusing quantum entan-
glement with special relativity. Again if we remember
that gauge theory started with the idea of Weyl scaling
and that Nottale’s high energy particle physics and cos-
mology theory is based on scale relativity principle, then
we realize that this was also to be expected in our case.
For these reasons the ratio of the homology of a classical
geometry such as b, = 1 of Einstein’s space and the b, =
22 of a complex manifold like our K3 used here [12,13]
harbors more than meets the eyes in the harmless ap-
pearance of a simple scaling factor.

2.4. The Lorentz-Like Transformation Leading
to Quantum Relativity

To connect all the preceding three different derivations
with the original theory of Lorentz and Einstein, it is in-
structive to see that a similar derivation in the spirit of

Lorentz-Einstein transformation holds and leads to the
2

.. mc .
same result of quantum relativity E,, =———. Accepting
22

the three fundamental phenomenological effects of spe-
cial relativity, the following transformations are evi-
dently consistent, i.e. [7]

m(mass) — m(1+ f3)
X(space coordinate) — x(1- ) (11)
t(time) > t(1+ B)

where [ is a boost which does not need to be defined
by anything related directly to v/C where C is the phe-
nomenologically and experimentally accepted constant
speed of light. Inserting in Newton’s kinetic energy we
find

2
1({1-4 2
E=—|——| (1+f)m(v—>cC) . 12
Aie  wepmeer. a2
On the other hand we could use the conventional Lor-
entz transformation in the unconventional form of light
cone velocity used in superstrings quantization [14,15]
and extend it to encompass a light cone mass as follows:

v—>1_’8,m—> L (13)
1+ B J1-8
Inserting again the Newton kinetic energy we find
2
1{1-4 1
E,=—| — | — (14)
’ 2(1+ﬂj N

Setting v = ¢, ¢ = m = | and equating E; and E, one

Copyright © 2013 SciRes.

finds

2 2

If1-4 (1+ﬂ)=l 1-5 1 . (15)

21+ 4 2\1+8) J1-8
This leads to a quadratic equation in S with the only
positive root S =¢ [16]. Inserting in E; one finds im-

mediately that
¢5 mCZ

1 QR 5 2% (16)
which confirms without any doubt the correctness of all
the previous three derivations of Sections 2.1, 2.2 and 2.3
of the present work. In Chart Nes. 4 and 5 we give an
overview comparing different Lorentz-like transforma-

2
. . mc
tions leading to the same robust result Ey, = ——
22

3. Negative Gravity as Compactified
Dimensions

When an elastic surface is acted upon with a load, it
curves [17,18]. The theory of such elastic surfaces is
highly developed in a remarkably successful theory
called theory of elasticity [17-20]. This theory and its
sister, theory of plasticity, is the basis of all structural
engineering science which gave us shell structures [17-19]
covering large sports and airport halls without supporting
columns and thin fuselages which carry passengers
across the Atlantic in a few hours. When such an elastic
or elasto-plastic surface is sufficiently thick, long and
narrow then an interesting curvature phenomena takes
place called anticlastic curvature [20]. The point is that
when the long thick elastic structure is bent, then its cross
section curves in the opposite direction. This classical
analogy is helpful to visualize the effect of the compacti-
fied 22 dimensions belonging to the 26 dimensions of say
the heterotic superstring theory or the old bosonic string
theory of Veneziano and Nambu [14]. Thus we are sug-
gesting here that 26 — 4 = 22 compactified dimensions
are a string analogy to the anticlastic curvature observed
in thick elastic structural beams as well as long, thin
walled elastic tubes subjected to local singular loads
somewhere in the middle of the length direction [18]. In
turn this anticlastic curvature and the corresponding
compactified 22 dimensions produce the effect of nega-
tive gravity which can explain the observed increased
acceleration in the expansion of the universe [1-3,6].
Figure 7 and Chart No. 6 may help in understanding the
basic idea behind negative gravity. Thus we advocate
that the 22 compactified, curled extra dimensions are not
only the cause of dark energy, but that they also play the
role of Einstein’s cosmological constant or negative
gravity. Similar qualitative conclusions may be drawn
using the theory of polar media due to the brothers
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The deriving force behind gravity and
negative gravity

AT TN

Repulsion negative gravity
D® =26-4=22, 2R, =512

Attraction gravity
D® =4, R¥=20
b

y(Newton) = %, y(Einstein) =1 y=1/22
1 . E,.(Dark) = (1-y)mc*
1 e, ST = 0.9545mc
[nC2
mc’ e 1o me
E=——onw— + E

2 P
1- (V/C) This formula is due to Magueijo and Smolin.
This formula is due to A. Here E, is Planck energy where the Planck mass is

Einstein m, 110" Gev

Figure 7. Here D = 4 is the dimension of Einstein’s space-
time, R = 20 are the number of independent components
of Riemann curvature tensor in dour dimensions and Ry, =
256 are the number of all the components of the same cur-
vature tensor, v is the velocity and c is the speed of light.

Cosserat [19] and also using Cartan’s torsional curvature
[9,10,17].

4. The Role of Transfinite and Hyperbolic
Geometry

The thread connecting the different themes of all the
preceding sections is the profound impact of non-classi-
cal and hyperbolic geometry on physics. In this section
we stress this point by referring to the explicit impact of
non-classical geometry and its Lie symmetry groups as
presented in overview Chart 7 on physics [12-16].

5. Conclusions

Assuming that space-time is akin to a Menger sponge
fractal we were able to show that a purely classical en-
ergy expression E = (1/ 2) mv* changes to

Ezém(v—m)z.

The result of this Newtonian non-relativistic and non-
quantum derivation is confirmed using a variety of so-
phisticated mathematical methods including a Lorentz-
like transformation as well as an intersection between
Hardy’s quantum entanglement

P(H)=¢ =— |

22.18033989

and Einstein’s maximal energy E =mc”. Thus
5

Ex =¢7mcz may be regarded as a quantum relativity

.1

formula and therefore y =-'—
2 22

may be viewed in

Copyright © 2013 SciRes.

various ways as:

1) A Weyl-Nottale scaling expression for quantum
relativity [6].

2) A measure for the hypothetical dark energy of the
€OSmos

[1-(1/22)](100) = 95.5%

in full agreement with measurements [1-3,6].

2) The magnitude of quantum entanglement involved
in quantum relativity at the Hubble radius scale of the
universe [6].

3) A measure for the negative gravity or anticlastic
curvature effect responsible for the increasing rate of
expansion of the universe.

4) The ratio of two Betti numbers characterizing the
homology of Einstein’s space and a K3 Kihler space

b, (Einstein) 1

namely A=————"—=— [12,13].
Y A (G Kaner) 22 12V

It is important to note that recent investigation by the
2

present author has revealed that E = is the energy

of the quantum particle while E = mCZ% is the dark

energy of the quantum wave. The sum is Einstein’s en-
ergy E =mc’. Thus Einstein’s formula is blind to any
distinction between ordinary energy and dark energy.
(See also Overview Charts 1-3 and Figures 6 and 7).
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Overview Chart

Ordinary positive energy of the quantum particle and negative dark energy of the quantum wave from the zero set and the
empty set respectively via Kaluza-Klein D = 5 spacetime [42,43].

Kaluza-Klein five dimensional D = 5 spacetime

Empty set voids in spacetime.
i.e. The quantum wave

D(0)=(D,.D,) D(—1)=(DT’DZH)
=(0,¢) :(’1’¢)

where ¢:2/(\/§+1) where ¢2:4/(6+2J§)

l |

Zero set fractal spacetime. i.e.
The quantum particle

Five dimensional Kaluza-Klein space- Five dimensional Kaluza-Klein space-
time intersections time union
s 2 42 42 42 a2 42
(OONP)D) =¢ G AHY OO+ =50
giving a Hausdorff volume in D = 5 giving a Hausdorff volume in D = 5
equal to (vol(0)) = ¢’ equal to (vol(-1)) = 5¢°

Average total Hausdorff volume or geometrical density of Kaluza-Kline spacetime
fractal and voids

(Volzz) = (Vol (0) + Vol (~1)) = %(vol (0))+(vol (-1))

=[@j =(¢'/2)+(5¢°/2)

=2/2
=1
A 4
E:(¢i/2)(mcz): me’/22 S 54 E:(5¢‘/2)(mcz)
~ Ondinam) E E=[ 25 )(me?)
(Ordinary) Encrgy 2 = Dark Energy
=quantum relativity energy s N
=quantum particle energy =(1)(me?) =mc*(21/22)
=mc’ = complementary quantum
= Einstein energy _ relativity energy
quantum wave energy

Note that in all above explanations we let the velocity v tend simply to that of the velocity of light ( v — ¢ ) and the division by 2 is due to
fractal averaging and not due to using Newton’s kinetic energy E = Emv2 . There is thus another interpretation where we use E and the
transformation v—>¢c and m— ¢’m for ordinary energy for quantum particle and m — 5m for dark energy of quantum wave. Finally to

find the total energy of Einstein we use m — (5+¢’)mand v —> ¢c where 5+ ¢’ is the dimension of a fractal Kaluza-Klein spacetime [5]

for which D is not 5 but 5+¢’ .

Chart No. 1. The Kaluza-Klein energy of the quantum particle and the dark energy of the quantum wave.

Copyright © 2013 SciRes. IIMNTA
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Dark Energy, Ordinary Energy and Einstein Energy in a nutshell

A one dimensional “unit interval” spacetime I

D(Topological) = D(Hausdorff) =1

We construct a Cantor set from the one dimensional clopen i.e.
closed and open spacetime interval

Uncountably infinitely many points
D(Topological) = (D(Point) = 0
D(Hausdorff) = @ =

The dimension of the random empty gaps left over from the
construction of the Cantor set is acountablely infinitely many gaps
given by

D(Topological) = D(Empty set) = —1

D(Hausdorff) = D(unit interval) = (D =4¢)

=1-¢
=4

v

Lifting ¢ by intersection i.e. multiplication theorem to a 5
dimensional Kaluza-Klein spacetime, we find a geometrical
density or Hausdorff volume vol,, = (aﬁ)i

L 1 A
Newton Kinetic energy E =EmvZ for Vol, =¢’ is

thus:
E =(¢'/2)m(v—>c)
0me’/22

= Energy of the quantum particle
= Ordinary Energy

\

Lifting ¢° additively (union operation) to 5 dimensional
Kaluza-Klein spacetime we find a Hausdorff density
orvolume vol, =5¢

Newton Kinetic energy E = %mvz for Vol, =5¢" is
thus:
E,=(¢/2)m(v—>c)

0 (me*/22)(21)

= Energy of the quantum wave
= Dark Energy

Adding E, of the quantum particle to E, of the quantum wave we find

E=(4 +¢Z)(%jmc2 =mc’ = E(Einstein)

Chart No. 2. Einstein energy as the sum of the ordinary energy of the zero set particle and the dark energy of the empty set

wave in five dimensions.
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Comparative analysis of ordinary quantum particle positive energy and dark quantum wave negative energy

The dual to the Hausdorff volume of the zero set is the

The multiplicative Hausdorff volume vol(D(0)) of the additive pseudo Hausdorff volume of the empty set:
zero set given by D(0) = (0; ¢ ) which represents the vol ( D (_1)) — (_1’ ¢2) which represents the quantum
quantum particleDis wave. Consequently VOI(D(—I)) in five dimensions of
vol ( D(O)) =(¢)" Kaluza-Klein space is vol ( D(—l)) = (5)(¢2) . Note that
Taking D, =5 fora Kaluza-Klein spacetime one finds the empty set is the cobordism of the zero set. That
V0|(D(0)): #° . Note that: ¢° where is the Hardy means it is the surface of the quantum particle is the

2 .
probability for quantum entanglement of two particles quantum wave. for there more (5¢°) could be given a

9= (\/g _1)/2 . negative sign because of the (-1 ) component of D(—l)
so that strictly speaking vol ( D(—l)) is a negative

volume in the measure theoretical meaning attached to a

negative Menger-Urysohn deductive dimensional system.

L 1
Newton kinetic energy E = Emvz for vol(D(0))

and v — c where c is the speed of light becomes
E, =vol ( Dn)[% mcz}

- (¢ /2) e and v—C becomes:
0 mc?/22 1
2
= ordinary Energy E, =vol(D(-1)) Jme j
which is the energy of a quantum particle _ (5¢S/2)(mcz)

A\ 4

Newton Kinetic energy E :%mvz for vol (D(fl))

0 (me?)(21/22)

= Dark Energy
which is equal to the negative energy
(=1)(mc*)(21/ 22) producing negative gravity which is
a halo energy caused by the quantum wave

Adding E, of the quantum particle and E, of the quantum wave we find E=mc* which is Einstein’s formula. Thus

Einstein’s formula does not distinguish between ordinary energy and dark energy. Said differently Einstein’s energy makes
no distinction between quantum particle energy and quantum wave energy

Chart No. 3. The energy corresponding to the wave-particle duality and the corresponding empty set-zero set duality in D =5
Kaluza-Klein spacetime.
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Probabilistic distance

Probabilistic time

dt=p =72

1+

Probabilistic velocity

%=x=1
dt

.

Probabilistic mass

:1-F

1
"=3
1

E mx’

Probabilistic Kinetic Energy

Either setting f=¢= (\/g = l) / 2 or equating E; to Ep and finding that S =
1i

t cone,so that

=P(H)=¢'/2

¢ . That way the probabilistic Ep is simply

v

The final Result is:
Eg = E,(mc?)

=(¢"/2)(me)

Chart No. 4. Flow chart for probabilistic strategy to derive E-quantum relativity using Hardy’s quantum entanglement

probability method for P(H)= (¢5 / 2) .
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On light cone distance On light cone time

dx=1-p dt=1+p4

On light cone mass
m=1+/4

Chart No. 5. Flow chart for the on light cone strategy to derive E-quantum relativity as in the light cone quantization of super
string theory.
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Negative gravity and dark energy
— two equivalent theoretical resolutions

Heterotic super string theory General theory of relativity

|ESES| = dim SO(32) 2R, =(2)(n")
=(32)(31)/2 =(2)(n")
=496 =512
DY =D +1 R =(4) (4 -1)/12
= =20
J|ESES|-D® =496 -4 J2R, —R¥ =4512-20

=492 =492
12218 02218

D% 04+22.18 D®[14+22.18

[126.18 [126.18
y=1/22.18 y=1/22.18
E,, =ymc’ E, =ymc’
=(0.04508)mc* =(0.09549)mc*

WMAP and supernova data confirmed that 95.4% of the energy of the cosmos is missing or at least could

not be detected by any of the known methods. In addition accurate measurement shows that the expansion

of the universe is accelerating. The above result ( y =1/22.18 and m =95.4% ) completely agrees
mc

with cosmic measurements and data.

Chart No. 6. The dark energy of the quantum wave as deduced from the ordinary energy of the quantum particle using gen-
eral relativity and Heterotic superstrings.
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Geometrical interpretation of the energy equation of quantum relativity
Ege O mc’ /22 and Hardy’s quantum entanglement probability

The E8ES string’s triangle

Here E8 is the exceptional Lie
Symmetry group of rank 8 and

(26) _1y# _ng_4_ IEQES| =/496 SU(3)SU(2)SU(1) are the combined
D b A= =22 ‘ ‘ Lie groups of the standard model
Symmetry Group

JsuBsu@u@| =iz

The transfinite ESES string’s triangle and its quantum entanglement interpretation

D _D® = (26 +k)— 4 \/|E8E8| = /496K

=22+k —» <+  =4/495.9674775

=22.18033929

Wlﬁﬂ

The triangular area A, = 1 22+k)(2)=2/¢° where ¢=(~/5-1)/2, k=24 and ¢ = !
Diz+k)e)

22+k

Einstein triangle

2 J5

1

=

The area A=7(Einstein)=%(2)(1)=1 where E=pymc®>=mc?, 5=2+¢ ,V5+1=3+4,/5+2=4+¢
and V2 +1+2=5+¢
Conclusion

. 1 1
The Lorentz factor of EQR IS Yor = I/Ac = (¢5 /2) = m 0 E mc®> and consequently we have

3 E(Einstein) _ mc

= = 0 mc*/22
@ Area(A)  22+k /

A(Einstein) 1 1. , .
= [J — . Finally Hardy’s quantum probability of entanglement

ie. = =
e A 2+k 22

s p(H)- 5 |6

Chart No. 7. Geometrical interpretation of the ordinary energy of a quantum particle and the existence of minimal areas.
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