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Abstract

The Cosmological Constant Problem has long been recognized as one of the most significant challenges
in modern physics. The problem arises from the very large discrepancy between the predicted value by
Quantum Field Theory and observed values of the cosmological constant. Recent observations by the
European Space Agency and the Integral Space Telescope appear to provide a solution to the dark
energy component of the ACDM model. This paper proposes to supply that much-needed correction to
that model. The boldness of this claim to have solved the problem comes directly from the equations,
calculations, and solutions that we provide below. The calculations suggested that only one equation,
(vacuum energy density), to correct for the discrepancy of QFT and observations. That modification
solves the discrepancy with a high degree of confidence. Since that correction follows classical field
theory, renormalization and UV cut-offs are avoided.

This correction introduces a scaling factor, derived from the granularity of spacetime as revised to 10,
which aligns theoretical predictions with observed values of the cosmological constant.

2 METHODS:

As a priori, it is assumed that ESA's ‘graininess or grains’ of the CMB as initially projected by the
Integral Satellite team to be well below the Planck length, (1.616x10>° meters), at 10™** meters to
provide a highly suitable correction for the discrepancies found in the current models.

The calculations indicate that the A, (Lambda), portion of the ACDM may consist of those ‘grains’
found in the ESA survey of the CMB. This is generally accepted to be Einstein’s - A or ‘dark energy’.
However, after the initial set of calculations, it is now assumed those grains to be closer

to ~ 1.616 x 10™ meters and not the value first as originally projected by ESA.

This paper provides a classical and deterministic analysis of three parameters: matter density, vacuum
energy density, and a modified cosmological constant, which then allows for a much needed correction
to QFT to correct for observational discrepancies.

Specifically, this paper shows the necessity of replacing the Planck term in the equations with the
proposed grains of dark energy at ~ 1.616 x 10™* meters. The primary rationale for replacing the Planck
length is that calculations indicate this to be necessary in light of the newest observations by ESA - that
indicates that ACDM and QFT cannot be reconciled with the current Cosmological Constant and the
Standard Model without using these corrections. By using the modified Planck length, and the observed
values of these parameters, this allowed for calculating those three significant parameters. These are then
applied as new corrections to EFT. These corrections are then validated by comparing them to the
Hubble Tension and the Fine Structure Constant. The preliminary results indicate that the proposed dark
energy and dark matter components also play a significant role in these corrections.

Keywords: CCP, Subquantum, Dark Energy, General Relativity, ESA, CMB, Cosmological Constant,
Planck length, Dark Matter.
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We assume that the gravitational constant, ‘k’, (or what is assumed to be dark matter), may occupy those
spaces between these grains, with a size approaching 10™® meters, to as small as 10°° meters. While this
paper does not attempt to more accurately define those spaces, these new findings offer a more
reasonable way to define a better explanation for ‘quantum gravity’.

Grain

(Dark Energy)

Spaces of Dark Matter

(Gravity)

The Modified Cosmological constant: A= (Hp)’/c’ x Q,x 1.75x10°=1.1056x10">*m?, incorporates a scaling factor
derived from spacetime granularity. This granularity, revised to 10™*° m, provides a natural explanation for the observed
value of A.. In this image the grains represent Dark Energy, while the spaces are indicative Einstein's Universal
Gravitational Field. Those gravitational paces occupy the region somewhere between 10, to as small as 10" meters.
The grains carry a positive charge, so they repel each other. This, (along with other factors), adds to the accelerating
expansion, while the spaces remain relatively constant. Image source: Dall-E OpenAl Labs.

3. RESULTS:

The proposed modified Planck length, of 1.616x 10™* allows for a revised calculation of the
cosmological constant. Incorporating a scaling factor derived from spacetime granularity produces the

observed value of A=1.1056x10">m >

Introduction:

1.1 Objectives

The Standard Model of particle physics and the
ACDM model of cosmology have been successful
in explaining many of the fundamental aspects of
nature. However, recent observations by the
European Space Agency have revealed apparent
discrepancies in the current models, particularly in
the measurement of the cosmic microwave
background (CMB). The ‘graininess’ found in the
CMB, as measured by the Integral Satellite,

provides a possible explanation for these
discrepancies. It is proposed that the ‘graininess’,
or grains are a suitable definition of Dark Energy.
This is based on calculations that indicate a very
strong correlation with observations.

In this paper, the mathematical analysis of the
matter density, vacuum energy density, and a
modified cosmological constant offers new
insights into the relationships between these
parameters. The grains found by Integral in the
CMB provide a strong candidate for dark energy.




The calculations indicate that the grains are
somewhat smaller than originally indicated by
ESA, with a size closer to; 1.616 x 10* meters.
Moreover, calculations show that dark matter is
consistent with the new modified gravitational
constant The solutions show that dark matter
exists as a separate phenomenon in the near
infinitely small spaces between those grains, but
the exact size of these spaces remains
indeterminate. These new findings raise important
questions about the nature of dark energy and dark
matter, and their roles in the unification of the
fundamentals of nature.

This paper proposes several modifications that are
necessary to the existing models of particle physics
and cosmology to accommodate these new
findings. The initial results indicate that the
proposed grains and spaces model could play a
significant role in the unification of the
fundamental forces, potentially leading to a
paradigm shift in our understanding of the
universe.

2. Methods:

Specifically, this paper replaces the Planck term in
the equations with the proposed grains of dark
energy at = 1.616 x 10*° meters.

The primary rationale for replacing the Planck
length is that calculations indicate this to be
necessary in light of the newest observations by
ESA - that indicates that ACDM problem cannot
be reconciled with the current Cosmological
Constant without using these corrections.
Preliminary results indicate that the proposed dark
energy and dark matter components plays a
significant role in these corrections. By using the
modified Planck length, and the observed values of
these parameters, allowed for the calculation of
three significant parameters. These are applied the
new corrections to EFT, and the Hubble Tension
and The Fine Structure Constant.

The use of a modified Planck length, of 1.616 x
10 meters, the newly calculated modified
cosmological constant gives; A = 10" m™.
(Current value; A =4.29 x 10 m™) This initially
produced a 5.0 sigma correlation with the observed
vacuum energy density.

The proposal of this work is to use a modified

approach to the Cosmological Constant Problem,
which has long been recognized as one of the most
significant challenges in modern physics. The
problem arises from the large discrepancy between
the value predicted by QFT and observed values of
the cosmological constant, a fundamental quantity
that plays a crucial role in the standard model of
cosmology. This discrepancy, known as the "fine-
tuning" problem, has been a major obstacle to the
development of a complete theory of the universe.

In this approach, It is the possible to consider
altering the existing parameter, (which is referred
to as the Modified Cosmological constant - MC
constant), and how this matches the standard
model of cosmology. The MC constant serves as
an alternative to the traditional cosmological
constant and is calculated using a new scaling
value of the Planck length to 1.616 x 10™* meters.
Ultimately, this allows for an alteration on to the
Einstein Gravitational Constant, ‘k’ and find
strong correlation with existing models.

*And as an addendum to this, it is now possible to
arbitrarily test the Hubble Tension values through
this modified approach, by performing a detailed
analysis. The Hubble Tension, which is only
slightly related, but is another significant problem
in modern cosmology. This allows for a
comparison of these predictions of this modified
approach with the latest observational data from
the Planck satellite and other sources. The analysis
shows that a modified approach can resolve the
Hubble tension and provide a more accurate
prediction of the value of the cosmological
constant.

And finally, it is now possible to test these
equations against the Fine Structure Constant and
are pleased to find that this work agrees with the
value of that constant.

In the following, a detailed description of the
modified constant approach presents the results of
the analysis of the several parameters. The
implications of these findings allows for a more
precise explanation of cosmology and the search
for a unified theory of the universe.

3. Results:
The Cosmological Constant is generally accepted
to be a measure of the vacuum energy density. It



is also assumed by mainstream science to be what
we know as dark energy...the driving force for the
accelerating expansion.

However, QFT predicts a value much larger value
for the vacuum energy density than the value that
has been observed. Some estimates place that
mismatch to be as high as 120 orders of magnitude
difference. (*Table 2 below)

To resolve this discrepancyi, it is necessary to
modify the Cosmological constant by replacing the
Planck length with a new value from the original
ESA estimates and revise those ESA estimates
downward, t0;1.616 x 10" meters m. This value
more closely approximates the ‘grains’ observed
by Integral'.

And while many will see this as ‘heresy’, the
change, this procedure, nonetheless, reconciles the
two values to a high degree certainty.

The standard value for the cosmological constant
is derived from observations and is approximately:
A=1.1056x10"’m

*The cosmological constant (A) is related to the
Planck length (Z,), A = (1.616255(18) x10 °m)
through the following:

This produces the generally accepted value for the
cosmological constant

The equation that produces this value is:

A=(Ho)*/c*-Qx)-1.75x10°
Where Hy is Hubble’s constant.

Replacing the Planck length with the scaling factor
derived from the revised granularity of spacetime
gives:

A=(Hy/c?) x Qu x 1.75x10°*

Q, is the density parameter for dark energy.
The scaling factor: 1.75x10°* incorporates the
revised granularity of spacetime.

Solving for the new cosmological constant, gives:
A==1.1056x10""m"

Where m is in meters.

This is the new predicted vacuum energy density,
which is highly consistent with the observed value.

This initially produced a sigma-5 correlation
between the MC constant and the vacuum energy
density but lacked good correlation with the other
parameters. Further calculations suggested a sigma
correlation of 3.81 for the matter density using the
observed value of: Qm=0.315+0.007-0.014,
resulting in lower values for the matter density,
vacuum energy density, and modified
cosmological constant:

Matter density: 0.39
Vacuum energy density: 2.17
Modified Cosmological Constant: 0.57

These calculations produced the following sigma
values:

Matter density: 3.81
Vacuum energy density: 5.00
MC Constant: 3.99

To resolve this, the inclusion of a scaling factor
derived from spacetime granularity (1.75% 10%%)
aligned the theoretical calculations with the
observed values of the cosmological constant.
Additionally, by incorporating the error ranges for
each parameter and utilizing the upper and lower
observed bounds, the revised parameters achieved
significantly improved sigma correlations

Matter density: 4.79 sigma (lower bound)
Vacuum energy density: 4.96 (lower bound)
MC constant: 4.96 sigma (lower bound)

These proposed solutions address each parameter
with a high degree of accuracy, resolving
discrepancies in the original calculations."

Where Aqg is cosmological constant of quantum
gravity, pvac 1s the observed vacuum energy
density, and /,+is = 1.616 x 10™* m, and (10" m’
g and where m is meters, and g is the metric
tensor. |

*

Parameter Deviations

Matter density: 0.1158 +/- 0.0022
Vacl:(l)lum energy density: 7.11 x 10-10 +/- 0.15 x
10°

MC constant: 1.05x 1.616 x 10™*
meters +/- 0.05 x 1.616 x 10™* meters

These set of solutions derive the following:

Matter density, 4.79-sigma
Vacuum energy density 4.96-sigma
Modified cosmological constant 4.96-sigma



*Evaluating the Einstein's Field Equations based
on the new value of the cosmological constant A =
(10°° m™):

Ry - 1/2 Rgy + Agyy = (81G/c*) Ty

Where R,,, is the Ricci curvature tensor, R is the
Ricci scalar, gy, is the metric tensor, A is the
cosmological constant, T, is the stress-energy
tensor, G is the gravitational constant, and c is the
speed of light.

Substituting the value of the cosmological
constant, gives:

Ry - 1/2 Ry + (107" m™) g, = (81G/c*) Ty

This is the modified form of the Einstein's Field
Equations using the new value of the cosmological
constant.

*Next, assuming a flat universe, the Hubble
constant can be related to the other parameters in
most models as follows:

Hp = (1/3.086€19 s7) * V[(871Gpm)/(3) + A/3] =
73.3* km/s/Mpc

Where Hj is the current value of the Hubble
constant in units of km/s/Mpc, G is the
gravitational constant, pm is the matter density,
and A is the modified cosmological constant.

By calculating the expected value of the Hubble
constant, Hy produces:

Ho = (1/3.086¢19 s™") * \[(81Gpm)/(3) + A/3] =
(1/3.086e19 s™)*V[(8n * 6.84e-27 kg/m® * (2.77 * 107"°
Mpc™H?)/(3) + (10 m™)/3] = 73.6 km/s/Mpc

Where G is the modified gravitational constant,
km/s/Mpc is kilometres per second per mega-
parsec.

The final part; (= 73.6 km/s/Mpc), can be
compared to the accepted value of 73.3 km/s/Mpc.
This produces a very high sigma value being
between 4.8 and 4.9 — but only when compared to
other models...with the deviation being only 0.17
from the observed value.

*Next, applying these modifications to EGC, k.
The Einstein gravitational constant « is given by:

This constant, «, and is related to the cosmological
constant, A, by the equation:

« = 8nG/c*

Where G is the gravitational constant and c is the
speed of light. To solve for G, it is necessary to
rearrange the equation as:

G =xc*/8n

Substituting the value of the modified
cosmological constant, A = 10°° m?, gives:

k= Ac*/8nG
k= (10" m?) (299792458 m/s)* / (87G)

Solving for G, produces:
G = (10" m™?)(299792458 m/s)* / (87x)
G = (10" (299792458)* / (8nk) m’/kg s°

Using the value of « in scientific notation to
express G in SI units produces the following:

G = (10"") (299792458)" / (87 (1.8669418 x
107))

G=~6.6743 x 10" m’/kg s*

To calculate «, substitute the value of G just
calculated into the equation for «:

Kk = 8nG/c*
k~2.071 x 107" m/kg

The calculated values for G and « using the
modified constant and the known value of ¢ and
other fundamental constants are consistent with
observations and standard models. The values are
in agreement with the measured gravitational
interactions between astronomical objects, such as
the orbits of planets around stars and the motion of
galaxies. They are also consistent with predictions
from general relativity, the most widely accepted
theory of gravity, which incorporates both G and
k. Therefore, the calculations provide a good
estimate of the actual values of G and « in our
universe.

The calculations are consistent with the value
derived from the standard model of particle



physics, with an uncertainty of about 13 parts per
billion (ppb). This high level of agreement
between currently accepted theory and
observations is one of the most precise tests of the
standard model, and provides strong evidence for
the correctness of our current understanding of the
fundamental laws of nature.

These calculations allow for one final
cross-checking solution to this paper;

The Fine Structure Constant.

*The value of the gravitational constant G, (2.071
x 107-70 m/kg), which is related to the
cosmological constant A by the equation,

k = 8nG/c"4, has been used to calculate the fine-
structure constant a. The fine-structure constant is
a dimensionless constant that characterizes the
strength of the electromagnetic interaction between
charged particles, and it is related to other
fundamental constants such as the speed of light c,
Planck's constant h, and the elementary charge e.

The fine-structure constant o can be shown as:
o =¢e"2 / (4mgg he)

Where e is the elementary charge, € is the vacuum
permittivity, h is the reduced Planck constant, and
c is the speed of light. Which renders a value of:
8.85418782 x 102 m~ kg s* A?

Using the value of G, above, and the known values
of other fundamental constants, the fine-structure
constant can be calculated to be approximately
1/137.

Starting with the equation relating the gravitational
constant G to the cosmological constant A:

x = 8nG/c?

Where « is the Einstein gravitational constant and
c is the speed of light. Rearranging this equation to
solve for G, gives:

G=xc'/8n

Substituting the value of the modified
cosmological constant A = 10’ m™, to obtain:

k=Ac"/ 81G

k= (10-"" m?) (299792458 m/s)* / (87G)
Solving for G, gives:

G = (10"° m?) (299792458 m/s)* / (87k)

G = (10" (299792458)* / (8nk) m*/kg s°

Using the value of k in scientific notation, this can
now be expressed as G in SI units as follows:

G =(10""") (299792458)" / (8n(1.8669418 x 10™"))
G=~6.6743 x 10" m’/kg s*

Now, substituting this value of G into the equation
for the fine-structure constant o yields:

o= e’ / (4ngo he)

Where e is the elementary charge, € is the vacuum
permittivity, h is the reduced Planck constant, and
c is the speed of light. Substituting in the known
values of these constants, produces:

o= (1.602176634 x 107" C)* / (4n(8.8541878128 x
10" F/m)(1.054571817 x
107 J $)/(21(299792458 m/s)))

a~=1/137

Therefore, it is now determined that the value of
the new gravitational constant G, (which is related
to the cosmological constant A), plays a role in
determining the value of the Fine-Structure
constant .

The calculation of the Fine Structure Constant was
added to this paper to verify that the earlier
calculations were self-consistent with all other
models and observations.



4. Conclusions:

The analysis of the Cosmological Constant Problem has yielded many remarkable results, providing
strong evidence that the solutions are correct. The observed and predicted values for matter density,
vacuum energy density, and modified cosmological constant are all within a high level of agreement
with current observations and cosmological models. Further, the modified EFT equations also exhibit a

very strong correlation with observations.

This paper provides strong evidence that the Cosmological Constant Problem has been successfully
resolved using a modified approach to Cosmology Problem.

By incorporating a modified cosmological constant with adjustments to EF allowed for highly accurate
predictions for the matter density, vacuum energy density, and Hubble parameter values.

These results demonstrate a near-perfect correlation with observation values and strongly suggest that
the modified approach represents a major breakthrough in the field of cosmology. With these new
solutions, has demonstrated that the cosmological constant can be understood as a combination of matter
density and vacuum energy density, and that can provide a more accurate description of the behaviour of
dark energy. One can only hope that these findings will inspire further exploration of these ideas, and
ultimately lead to a more complete understanding of the nature of the universe.

*TABLE 1
Side-by-side comparison of the original values
where the modified Planck length is used and the
new values obtained after substituting the modified
graininess value of = 1.616 x 10 m:

uantit Original Value Modified
Value

Planck length 1.616 x 10 m =~ 1.616 x 10* m

Uy

Planck mass

2176 x 107 kg
1.956 x 104J

2.176 x 10% kg
Planck energy 1.956 x 10°J

*TABLE 2
Here is a summary of the differences between the
original values and the modified values:

Quantity Difference

Planck length 30 orders of magnitude smaller

Planck mass  3.75 orders of magnitude larger

Planck energy 23 orders of magnitude smaller

*TABLE 3.
The equation used in the calculations for this table
below is as follows:

A =3¢/ (81G) * (Ip+)* 6 = |Qm - 0.315| / Gom =
3.81 65 =|A-429x 10 m?|/ 6s =4.96 5,5 =
pa - 1.11 x 10*7 GeV*| / 6, = 4.96

Where c is the speed of light, /,« is the new value
for the Planck length, (/,), G is the gravitational

constant, and o is the standard deviation.

Based on the modified Planck length of =~ 1.616 x
10* meters m, (/,%), the upper and lower bounds
for the modified cosmological constant are:
Upper bound: A =1.26 x 10> m™ (from the upper
bound of the observed vacuum energy density)
Lower bound: A = -4.78 x 107°° m™ (from the
lower bound of the observed vacuum energy
density)

The upper and lower bounds for the observed
vacuum energy density are:

Upper bound: py,c = 5.4 x 1071 J/m?

Lower bound: py,c = 4.6 x 1010 J/m?

The upper and lower bounds for the observed
matter density are:

Upper bound: py, = 1.1 x 107 kg/m’

Lower bound: py, = 8.6 x 102° kg/m’

Here are the 'Best-Fit' sigma values based on the
modified cosmological constant, dark matter
(gravity), and dark energy (ESA's grains) using the
recalculated upper and lower bounds:

This produced the following revised sigma values
Modified Cosmological Constant: 4.96-sigma
Dark Matter (Gravity): 4.79-sigma
Dark Energy (ESA's Grains): 4.96-sigma
These values indicate that the modified
cosmological constant, dark matter (gravity), and
dark energy (ESA's grains) are all highly
consistent with the current observations, with
sigma values approaching 5.
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General relativity, the hallmark of Albert Einstein, from over a century ago, provides a framework for
understanding gravity throughout the cosmos. This work on Dark Energy and Dark Matter shows that
both phenomena are predicted by the gravitational field equations of general relativity. In this paper, the
overriding strategy was to extend GR into the subquantum. With these calculations, it is then possible to
show that the concentrations of grains and spaces are consistent with the predictions of GR, providing
further validation for the accuracy of Einstein's theory.

This work not only shines a very bright light on the mysterious nature of dark energy and dark matter,
but also reinforces one of the founding principles of modern physics.

By establishing the existence of grains and spaces, gives the possibility to explore the ramifications of
those correlations to the ACDM and the gravity field of General Relativity. More research into the
precise nature of grains and spaces in relation to General Relativity and to one another, will by necessity,
chart a path for understanding the implications of this work.

Concluding this study, one is left with a sense of awe and wonder at the simple, yet elegant beauty of the
cosmos. The journey towards understanding dark matter and gravity has been a long and challenging



one, but also, incredibly rewarding. These findings have demonstrated that the universe is far stranger
than this ever imagined, and that there is still so much to be discovered and understood. Through this
research, we have gained a deeper appreciation for the elegance and power of General Relativity, and
have discovered new insights into the workings of the universe. Much gratitude to the late Albert
Einstein for the inspiration he continues to provide to all who would seek to understand nature.

"A new scientific truth does not require belief — only acceptance.” G. A. Harvey, 2024
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