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Abstract

The Big Bang theory states that the universe was created from pure energy,
although matter, in general, is also pure energy and there is no known physi-
cal existence that is not pure energy in accordance with the mass-energy
equation. All known energy is situated in a field, and it can be questioned
whether also the Big Bang was situated in a field in the primordial moment it
inflated into the subsequent cosmic expansion that so far lets us observe a
93-billion-light-year-wide spherical volume of the universe. In this study, the
Big Bang’s gravitational influence, particularly in the form of an externally
radiated gravitational wave, is considered in connection to its situation in a
surrounding field with a different expansion rate than itself. The results sug-
gest that the least possible size of the universe can be predicted by the expres-
sion of the gravitational wave produced by Big Bang, revealing that the uni-
verse has a significantly greater size than the observable, and further that Big
Bang might be the production of only one of many cosmic galaxies situated
together in a cosmological wave complex (CWC) where the amplitude is self-
maintained by inflations.
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1. Introduction

To this day, we have no tools to identify any real size of the universe beyond the
cosmological horizon and what is known as the observable universe. The ob-
servable universe is known to have a diameter of 93 billion light years, and an
age of 13.8 billion years. Predicting any size or age of the real universe beyond

the observable is by many considered impossible. However, this is not necessar-
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ily the case as our increasing knowledge of physics also gives us new tools to de-
fine indirect phenomena that possibly can identify that the universe must have a
least possible size outside our observable universe as a causally connected part of
a larger cosmological system.

The Big Bang theory [1] [2] is the prevailing model for explaining the creation
of the universe, where the very early universe commonly is described as a cosmic
inflation [3] [4] [5], although the events triggering the creation are considered
unknown. The physical laws do not apply to the earliest moments of the uni-
verse. It is still unknown whether the fundamental interactions can be unified to
a grand unified theory [6] or not, and if so, whether they can be unified with the
gravitational field to a complete unified field theory that could bring us closer to
the physical conditions of the primordial moments of the universe. The lack of
mentioned knowledge is however not important to the Big Bang influence in a
cosmological wave complex, hereinafter named the CWGC, if the existence is pre-
sent. In this paper, the existence of a CWC is considered as illustrated in Figure
1, and how the Big Bang influence would characterize the CWC and its size.

In current models, the Big Bang location and influence on a surrounding
gravitational field is irrelevant due to the inability to identify whether such a
field even exists, and accordingly, that it is not obeying the same expansion as
the Big Bang itself. An infinite universe is popularly considered as a real possi-
bility although it is scientifically impossible to define infinity with mathematics.
The possible infinity can in that sense be considered irrelevant to theories aim-
ing to predict how the Big Bang would influence a field that has a different ex-
pansion rate, that is not expanding at all or that is even contracting.

This study will particularly consider the Big Bang’s mass and energy content
in relation to its peak expansion velocities, and the magnitude of its gravitational
influence on the surrounding field derived there from. In general, gravitational
waves [7] [8] are a product of the acceleration or deceleration of mass, which is
assumed to obey the same nature in the surrounding field, where the Big Bang
itself is part of a CWC. Further, the least possible size of such a CWC is assumed
to be predictable by the size of the gravitational wave produced by the Big Bang.

Solar System 4 ‘nters'tellqr'rNe'\ghb&r\\oOd Milky Way Galaxy

Local Galactic Group  Virgo'Supercluster “Laniakea

Observable Universe Cosmic Galaxy

Figure 1. Scale levels of the universe.
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2. The Surrounding Gravitational Field

In the primordial moment of the universe, all mass and energy were according
to existing models collected in a single point, as the precursor that led to Big
Bang. Different theories and hypotheses have attempted to characterize this
precursor in comparison to black holes in our observable universe, with poten-
tial similarities and differences. The nature of a black hole is that the flow of time
is radically slowed in comparison to the surrounding field, assumably to a near
zero level. If the surrounding field did not exist, then this difference would not
be present, and the flow of time in the black hole would have nothing to be
compared with or characterized as fast or slow in this relationship.

It can be questioned whether it really is possible that the Big Bang could have
an edge where there is no gravitational influence beyond that edge. Although in-
finity is by concept an edgeless phenomenon, a field with just a slightly different
expansion rate will automatically incorporate a non-edgeless wave production
from the Big Bang that should be equivalently for other points of expansion like
Big Bang in the same common field that make up the CWC. When such phe-
nomena occur, it will impact the further evolution of the CWC and may con-
tinuously grow in extent to a stabilized level, which could have happened long
before Big Bang, as a possible beginning of the CWC we live in today. Hence,
each point of inflation will reflectively contribute to maintain the waveness of
the CWC and stabilize its amplitude.

A gravitational wave cannot move faster than the speed of causality C. The C
is a physical constant, and its value in the surrounding field is unknown. By as-
suming that the Big Bang-expansion is moving faster than C of the surrounding
field, the gravitational wave is produced as an effect of acceleration. In other
words, the surrounding field will be forced to deform, and the energy of the de-
formation is transformed to a gravitational wave that subsequently will propa-

gate into the deep space of the CWC.

3. The Gravitational Wave from Big Bang

To this day, we do only have classical theory for describing gravity and gravita-
tional waves. Without the ability to quantize gravitational phenomena, we can-
not define the exact propagation potential of a gravitational wave based on its
characteristics, although we have scenarios of measurable gravitational waves
produced within our observable universe as a reference we can scale-up to the
influence of Big Bang. We do not know the overall mass and energy that were
collected in the primordial moment of Big Bang, but the observable matter and
energy makes up the least possible amount it must have contained.

The peak power of a gravitational wave P, is a product of the acceleration of
mass Mo, measured by the squared velocity v*, times the mass Mo that is accel-

erated by that velocity:
P, =MgxV’

As the gravitational wave propagates, the power is distributed and drops off
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the inverse square of the length of propagation. This means that the potential
length of propagation L, of a gravitational wave increases proportional to its

power:

L, =P, =MgxV?

The gravitational wave observation GW190521 [9] is located 5.3 Gpc from our
solar system, and was produced by a merger of two black holes with a combined
mass of 151 Mo. The observable universe is estimated to have an overall mass in
excess of 1.3 x 102Mo, which equals to 1.16 x 10?' times more mass than the
mass that produced the GW190521-wave.

In order to calculate the potential length of propagation Z, for the Big
Bang-event, based on only the observable matter, it can be expressed as the fol-
lowing formula where GW190521 is used as the reference:

L, :(?Jx D :[—Bmﬂ i\i"z jx D
g O
where BP, is the estimated least peak power of the gravitational wave produced
by Big Bang, BM- is the observable matter from Big Bang, B is the estimated
expansion velocity of Big Bang, and Dis the observed distance for reference.

By assuming the Big Bang expansion velocity to be at least 10'* times greater

than the event producing GW190521, the least possible L, can be estimated with

the following calculation:

(1.3x10°M )x10% .
EYIRT] x(5.3x10° pc)
O
1.3x10* 9 58
=\~ x(5.3x10° pc) =1.16x10% pc

The CWC will thereby need a radius of at least 1.16 x 10°® pc in order to have
a distant location where the 7, is similarly measurable as GW190521 was in our
solar system. This is based on a similar absorption rate through the CWC as
through our observable universe, and the assumption that the gravitational wave
will propagate homogenously in all directions.

A CWC-radius of 1.16 x 10*® pc will imply a minimum age of the CWC of
3.78 x 10%® years by assuming that the location for the gravitational wave absorp-
tion is already existing, which means a far older universe than the estimated 13.8

billion years for the observable universe.

4. A Cosmic Galaxy

As continuously new inflations occur in the CWC, new gravitational waves are
produced. This will control the distribution of energy and separate the creation
of matter from each other. Each point of matter-creation is in this study consid-
ered as a cosmic galaxy, which means that the observable universe is part of one
cosmic galaxy, and that Big Bang were the precursor of this cosmic galaxy which

we live in today. Although other cosmic galaxies may be unreachable due to the
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large distances, they are still causally connected within the CWC and in common
controlled by the gravitational waves that characterize the distribution of cosmic
galaxies.

As a possible solution to that the universe seems fine-tuned for the existence
of molecular matter and life, different multiverse-theories [10] [11] [12] [13] and
hypotheses have been proposed where the variation of physical constants within
the different parallel universes entails that our fine-tuned universe must exist.
Within a CWGC, this is however not necessarily possible, because the amplitude
will stabilize within certain levels, and the physical constants derived from dif-
ferent zones of the CWC do not necessarily have that big variation potential.

Although another cosmic galaxy can be considered as a parallel universe, it is
still possible that the entire CWC can be part of something even bigger, and it is
as a theory not in conflict with multiverse-theories.

The life cycle of a cosmic galaxy is divided in two main periods, the contrac-
tion phase and the expansion phase, illustrated in Figure 2. The contraction
phase will involve a gravitational collapse leading to an implosion at the end,

which creates the precursor for the following inflation that initiates the expan-

sion phase.
COSMOLOGICAL WAVE DIAGRAM
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Figure 2. Cosmological wave diagram.
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5. Dark Energy

To explain the observed cosmic expansion of the current observable universe,
current models depend on the existence of dark energy [14] [15] [16]. Persistent
attempts to identify dark energy, both theoretically and empirically, have not yet
succeeded, and it is an open question whether it is caused by something local,
cosmological, or driven by other phenomena.

While the density of normal matter and dark matter is decreasing due to the
cosmic expansion that spreads it out, the amount of dark energy is volumetri-
cally constant, and therefore, the percentage of dark energy is continuously in-
creasing. In other words, as new space enters our universe, that new space al-
ready contains the same amount of dark energy as the space we had from before.

The universe considered as a CWC opens the possibility for dark energy to be
described as an effect of the gravitational wave which controls the cosmic galaxy
we live in. The galaxies in our cosmic galaxy are not moving away from each
other, but the space between them is not only predominated but completely
governed by the gravitational actions in the CWC and must grow if the cosmic

galaxy is situated in an expansion phase.

6. The Size of the Universe

Given that the external gravitational wave produced from Big Bang is homoge-
nously propagating into the deep space of the CWC, the least possible volumet-

ric size of the universe can be estimated with the volume of sphere-formula:

4
V=—nur’

3
Based on the estimated CWC-radius of 1.16 x 10°® pc, the volumetric size can

be estimated in cubic parsec pc® with the following calculation:
4 3
—n(1.16x10% pc) =6.53x10"" pc®
Compared to the volume of our observable universe of 1.22 x 10*! pc, this
implies that the universe has a least possible size that is 5.35 x 10'** times greater
than the observable universe. The amount of that space that is filled with matter
and cosmic galaxies depends on the wavelength and characteristics of the gravi-

tational waves that controls the distribution of matter and energy.

7. Conclusions

How large the actual universe is compared to our observable universe is outside
our current knowledge. However, considered as a CWC, it can be calculated to
have a size that makes the observable to a very tiny volume in comparison. This
is due to the gravitational wave produced by only the acceleration of the observ-
able matter and energy during the cosmic inflation, which primordially must
have significantly deformed the surrounding field to an extent that will provide a

potential length of propagation that extents very large distance beyond the cos-
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mological horizon. This requires the CWC to have a corresponding size in order
to propagate and absorb the energy of the gravitational wave.

The existence of a surrounding field that was primordial to the creation of our
universe, and may have existed long before Big Bang, raises the questions of how
long such a CWC could have existed and how it will influence the evolution of
the universe in the long-time perspective as a possible stabilization of cosmo-
logical waves and creation of cosmic galaxies. The age of our observable universe
is not necessarily a long cosmological epoch compared to the dynamics of a
CWC. The dark energy and cosmic expansion may be a sign of the fact that we
actually live in a CWC, and that the Big Bang is not directly part of an infinite
expanding universe, although the CWC still can be part of an even larger uni-

verse that also could be infinite.
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