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Abstract

There are many universe models, and the universe model based on general relativity has gained wide acceptance.
The Big Bang theory is a view that many researchers accepted. However, what is the mechanism of The Big Bang
in the universe, why the Universe Big Bang is produced, and what happened to the universe before the Big Bang in
the universe, none of which is a good theory to explain. If we agree that there is Virtual Spacetime, we can explain
the current expansion of the universe and the possible shrinkage from the mutual oscillation relationship between
Virtual Spacetime and Real Spacetime. It is the expansion and contraction of the universe that is caused by the
back and forth oscillation of the real spacetime and virtual spacetime component energy forms of the universe.
That is, the mass and energy of the universe's Virtual and Real Spacetime transform each other, causing the
expansion and contraction effects of the universe. The energy of Virtual Spacetime reflects the mass in Real
Spacetime. In Real Spacetime, the reduction of the mass of the universe leads to an increase in the kinetic energy
of Real Spacetime. Conversely, if the kinetic energy of Real Spacetime is reduced and the total mass of the
universe is increased, it reflects the contraction of the universe. In addition, through the assumptions of Virtual
Spacetime, we can also obtain a variety of states that may exist in the universe, including at least two states of gas
and liquid. That is to say, if we look at the material composition of the universe from the scale of the universe, the
forms of these substances include at least two forms, gaseous and liquid. The division of these two states of the
universe also means that we can use the knowledge of fluid mechanics to deal with various problems of the

universe.
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Cay4aiiHasi AKUJAKOCTHASI KOCMOJIOTHYecKasi Mo/ie/Ib BCeJIeHHOi

(MamuHHBII epeBo, TOIBKO [T CIIPABKH )

AnHoTanus: CymecTByeT MHOXKECTBO MOJIeJICH BCENEHHBIX, U MOZIEIb BCEJIEHHOM, OCHOBaHHas Ha oO0Ieil Teopun
OTHOCHTENILHOCTH, IOJYYM/Ia IIMPOKOE NpHU3HAHUE. BONBIION B3pBIB - 3TO TOYKA 3PEHMsA, KOTOPYIO IPUHAIM
MHOTHe uccnenoBarenu. OgHako, KakoB MexaHu3M boubIoro B3priBa BO BCeNEHHOM, moyeMy cosnaercs bonbioi
B3pbIB BO BCEneHHOM, U UTO MPOU30ILIIO CO BCEIEHHOM N0 bosblioro B3peiBa BO BCEJIIEHHOM, U HU O/IHA U3 HUX HE
ABJISIETCSL Xopoulled Teopued ans oObscHeHus. Ecinu MBI COINIacHBI € TeM, 4TO CYIIECTByeT BupTyanabHoe
HPOCTPAHCTBO-BPEMsI, MBI MOXKEM OOBSCHUTH TEKyllee pPacIIMPEHHE BCEJICHHOH M BO3MOXXHOE COKpalleHHe
B3aMMHBIX KolleOaHUH Mexay BupTyanbHbIM MpoCTpaHCTBOM-BpeMeHeM U PeallbHbIM MPOCTPaHCTBOM-BPEMEHEM.
OT0 pacUIMpeHHe U C)KaTHE BCEJIECHHOM, KOTOPOE BBI3BAHO KOJICOAHMSAMH PEAbHOTO NPOCTPAHCTBA-BPEMEHH H

KOMIIOHEHTOB SHEPrUH-IPOCTPAHCTBA BUPTYAJIbHOTO IIPOCTPAHCTBA-BpeMEHM BO BcelleHHOM. To ecth Macca u



SHEPTHs BUPTYaJIbHOTO U PEaJbHOr0 IMPOCTPAHCTBA-BPEMEHH BCEICHHON TPaHCHOPMUPYIOT APYT IPYra, BbI3bIBas
3¢ (}eKThI pacIIUpPEeHHs U CHKATUS BCEJIICHHOW. DHEPIusi BUPTYaJIbHOTO IPOCTPAHCTBA-BPEMEHH OTPaKaeT Maccy B
peaTbHOM MPOCTPAHCTBE-BPEMEHH. B peanpHOM INPOCTPAHCTBE-BPEMEHHM YMEHBIIEHHE MAacChl BCEIEHHOI
MPUBOJUT K YBEIMYECHHIO KHHETHUECKONM SHEPTHH pEeallbHOTO MHpOCTpaHCTBa-BpeMeHu. M Haoboport, eciu
KUHETHYeCKasl SHEprus peaJbHOTO TPOCTPAHCTBA-BPEMEHHM YMEHBIIAETCs M o0las Macca BCEIEeHHOM
YBEJIMUUBACTCS, 3TO OTPAXKAET COKpalleHne BceaeHHOH. KpoMe Toro, Mcxons U3 MpenoaokeHui 0 BUPTyaTbHOM
MIPOCTPAHCTBE-BPEMEHHU, MBI TAKXKE MOXKEM IOIYYUTh MHOXECTBO COCTOSIHHH, KOTOpbIE MOTYT CyLIECTBOBAaTb BO
BCENICHHOM, BKJIIOYas KaK MHHHUMYM JBa COCTOSHHSA ra3a M SKHUIKOCTH. TO €CTb, €CIM MBI IOCMOTPUM Ha
MaTepualIbHBII COCTaB BCEJICHHOW M3 MAacIITa0OB BCEICHHOU, POPMBI 3THX BEUIECTB BKIIOYAIOT, [0 KpaliHel Mepe,
nBe GopMbl, ra3000pa3Hy0 M XKUAKYIO. PasnencHue 3THX IBYX COCTOSHHH BCEJICHHOW TaKKe O3HAYaeT, YTO MBI

MOKEM HCIIOJIb30BATh 3HAHUA MEXAHUKHU XXUAKOCTU IJII PEHICHUA Pa3JINYHBIX np06neM BCEJICHHOM.

KnroueBble ciioBa: MOJETh BCETIEHHOM; OTHOCHTENBHOCTE; BUpTyanbHOE POCTPaHCTBO-BpeMs

1 Introductions

The construction of the universe model is a very interesting question. Unlike other physical
problems, the construction of the universe model can only be proved by indirect evidence. For
example, the Big Bang model of the universe, the universe state predicted in the early universe of
The Big Bang in this model is now unable to obtain direct factual evidence. But through a series
of indirect evidence, including microwave background radiation, the expansion process of the
universe, and even the experimental data of the Large Hadron Collider can still support The Big

Bang theory to some extent.

Even so, The Big Bang theory of the universe is of great significance. Like human history research,
it studies the history of the universe and constructs corresponding models to gain more knowledge
about the current universe and to some extent predict the future of the universe.

For this reason, if the relevant theories can be more abundant and diverse, it will help us to build a
variety of universe models. The establishment of a variety of universe models is to help us more
accurately grasp the law of the development of the universe, to achieve the advantages and fix
weaknesses, to expand human understanding of the universe.

The universe model based on Virtual Spacetime Physics 1] proposed in this paper has a certain
difference in the history and development process of the universe from The Big Bang theory, but it
can also confirm the existing cosmic observation data. Believe it helps us to discover some facts

and phenomena that were easily overlooked in the past.

2 The existence of Virtual Spacetime

Historically, imaginary numbers have been proposed to solve problems that are difficult to solve

with real numbers alone, which greatly simplifies the difficulty of dealing with some real



problems. The current physics seems to have encountered the same dilemma, including the more
and more dimensions of the problems we need to deal with, and the more and more implicit
variables that cannot be directly confirmed, which are all right. The concept of space and time
used in physics is changing, and Virtual Spacetime Physics is proposed in this context.

Some of the main foundations of Virtual Spacetime are mainly reflected in the following aspects:

1. Mass and energy are two different manifestations of the same physical quantity. If you use
Virtual Spacetime for representation, mass is the energy form of Virtual Spacetime, which is easy
to understand. The relativistic energy formula can also be represented by a more concise plural
form. This is also very instructive for understanding the Dirac formula.

2. The volatility of microscopic world particles. The micro world is very different from the macro
world in that it has the volatility of particles. This is because Newtonian physics, which can be
processed with very high precision in the macroscopic world, has begun to have limitations when
it comes to very small space and time. In this case, the concept of Virtual Spacetime is introduced
to treat a certain limit of the very small microworld as a demarcation point between Virtual
Spacetime and Real Spacetime, which can help us understand why such a problem arises.

3. The structure of elementary particles, the symmetry of quarks and lepton. Quark theory has
achieved great success in explaining the structure of elementary particles, but it cannot explain
why quarks have such high symmetry with lepton. Including the number, three generations of
quarks and three generations of lepton. In addition, in the quark model, free quarks cannot be
detected in the experiment, and there is no strong experimental evidence to prove the existence of
fractional charges. If you consider that the quark is actually the Lepton of Virtual Spacetime, this

can make the composition of the elementary particles more direct and easy to understand.

4. It is difficult to unify the gravitational and electromagnetic interactions. In the existing theory,
since they are all interactions, the gravitational and electromagnetic interactions should be unified
in a framework. The existing theory of quantum gravity is doing this kind of work. But the theory
is very complex and rarely convinced by strong experimental evidence. If the consideration of
gravitation is the spatial squeezing effect of an energy (which may include both Virtual Spacetime
and Real Spacetime) in Real Spacetime, then this squeezing effect and electromagnetic interaction
are two different properties of a thing. Electromagnetic interaction produces energy, and energy
squeezing in space and time is closely related to the structure of space and time. Therefore, the

unified work of the two interactions may need to be carried out from a higher level.

3 Oscillation or random walk

Same as the use of imaginary numbers, Virtual Spacetime Physics can be used to solve the
problems that will be too complex and abstract for existing standard models. Using Virtual
Spacetime's assumptions, there are some different forms available, but physical quantities with the
same attributes can be divided into different space and time. Among them, the relationship



between mass and energy has been well described in the theory of relativity. If the mass is
regarded as the energy of Virtual Spacetime, and the energy is regarded as a kinetic energy effect
of Real Spacetime generated by the virtual photon carrying mass in Real Spacetime, then the two
energy forms can be converted to each other, resulting in a series of observable effects.

The relativistic energy formula is simple :

EZ = (mc?)? + (pc)?

In order to reflect the effect of Virtual Spacetime, we will present it in the form of a plural number,

ie
E =mc? + ipc

One interesting phenomenon here is that the unit of pc is energy, but the kinetic energy we
measured in the experiment is a whole effect of the combination of mass and energy. So, we can
consider using Av instead of pc here. Here we call hv

the energy of the virtual photon.
This energy formula can be expressed as

E = mc? + ihv

We can express the relationship between mass and virtual photon energy on the complex plane.

E= mc*+ihv
hv

Figure 1 Relationship between mass and virtual photon

v

It can be seen from Figure 1 that the relationship between mass and virtual photons is a circle, that
is to say all points on this circle are allowed by the Virtual and Real Spacetime energy. If m is
considered to be the total mass measured by Real Spacetime, and Av is regarded as the total energy



of the Real Spacetime virtual photon, the total energy of the universe can be represented by the
energy point above the circle in Figure 1. At present, the energy point of the universe we are in is
located above a certain energy point in Figure 1.

Considering that the elementary particles in the universe can no longer continue to be segmented,
there are only elementary particles in the universe, and when there are no atoms, the universe has
a basic mass m, and the corresponding virtual photon energy is Av.

And if the universe cools to the limit, then the mass of Virtual Spacetime is not likely to be zero.
The mass of Virtual Spacetime corresponds to the energy of Real Spacetime, so in this extreme

case, there will still be a certain energy Av' in the universe, corresponding to a certain mass m’

Thus in Figure 2, we can see that the mass and energy variation range of the universe actually falls
in a fan-shaped shadow area in the figure.

E= mc*+ihv

F

Figure 2 Range of changes in mass and energy of the universe

We can consider it in two ways.
1. The assumption of the oscillating universe

In the first case, it is assumed that there is an equilibrium position between the mass and energy
changes in the universe. Due to the symmetrical relationship, this equilibrium position can be set
at the same energy level of the Virtual and Real Spacetime, namely

mc? = hv

If it deviates from the equilibrium position, a restoring force may occur, causing the relationship
between mass and energy to return to the equilibrium position. In this way, a constant oscillation

will occur in the entire universe, just like a spring oscillator.

This recovery may be related to the interaction between the elementary particles. These include

weak interactions, strong interactions, and electromagnetic interactions.



For example, when the temperature of the whole universe is very high, the material of the entire
universe is composed of elementary particles. These elementary particles include four kinds of
particles: protons, electron, photons, and neutrinos. The reason why we do not use quarks here is
that we have not yet found a free quark I There is also strong enough experimental evidence that
protons and electrons do not decay.

To meet the requirements of only these four elementary particle compositions, it is necessary to
have these elementary particles far enough apart to form a very thin elementary particle gas.

However, electromagnetic interaction is also a long-range interaction, so even if the distance
between protons and electrons is far apart, electromagnetic interaction can still affect each other.
More importantly, the role of gravity has also played a very important role. When the distance
between the elementary particles is far enough and the radius of the universe expands enough, the
kinetic energy of the particles will decrease, resulting in interactions between protons, electrons,
neutrinos and photons, forming three generations of lepton and neutron, hydrogen atoms and
helium atoms.

Under the influence of four major interactions, such as gravitation, electromagnetic interaction,
weak interaction, and strong interaction, a richer atom will be formed, and then a nuclear fusion

reaction will be formed to form the heavier atoms.

The formation of these heavier atoms means that more energy is converted into mass, the energy
of the universe is reduced, the radius of the universe begins to shrink, and the temperature of the
entire universe begins to decline.

When the temperature of the universe is reduced to the limit, there will be a situation in Virtual
Spacetime same as in the Real Spacetime, that is, the entire Virtual Spacetime space is composed
of very thin protons, electrons, neutrinos and photons, in the same way. Re-aggregate and form

heavy atoms at Virtual Spacetime. Repeatedly.

The difficulty in this situation is why must the state of equal mass and energy be in equilibrium?
Why is the thin elementary particle gas unstable? This may require further analysis of the various

interactions.
2. The random walking universe

If we consider the change in entropy of the entire universe, due to the symmetry relationship, the
number of states reduced in Real Spacetime can always be added in Virtual Spacetime. Therefore,
the total universe state of the complete universe space and time including Real Spacetime and
Virtual Spacetime will not change, that is, the total state of Real Spacetime and Virtual Spacetime
remains constant regardless of the ratio of mass and energy in Real Spacetime. Since the number
of states directly determines the size of the entropy, this also means that the entropy of a universe

containing two space and time is constant.

Since the entropy of the complete universe is always constant, the changes in the energy mass of



the Real Spacetime or Virtual Spacetime will naturally not affect the changes in the entropy of the
universe. Then in Figure 2, in the sector of the universe where energy and mass can exist, all
points on the arc are points where the universe can exist steadily.

Therefore, under this assumption, the change in mass and energy of the universe can be a
completely random process. Just as a person walks randomly in a particular area, in the end we
will find that all points of the universe on the arc have the same probability of existence. That is to
say, our current universe may be the state of energy and mass distribution of our present, or it may
be more extreme that the whole universe is composed of very thin elementary particle gases, and it
is also possible that heavy atoms in the entire universe occupy a large part, then the temperature of

the entire universe is extremely low.

4 Two states of the universe

Due to the nonlinearity of the four interactions, the interaction between the substances in the
universe becomes very complicated, and such complexity directly leads to different states of the
universe. Just like the state of matter, there are gaseous and liquid and solid. That is to say,
whether it is an oscillating universe or a random walking universe, in different states, the form that
the universe presents will be very different.

Considering that in the more extreme cases, the universe consists entirely of elementary particle
gases, considering the effects of the four interactions, the entire elementary particle gas is similar
to the van der Waals gas. The van der Waals equation can be used for processing. Among them,
universal gravitation plays a role in gas pressure, while electromagnetic interaction, weak
interaction and strong interaction correspond to the interaction between molecules in van der

Waals gas.

Then we can use the van der Waals equation to construct the equation of the elementary particle

gas.

The gravitational attraction reflects the pressure of the basic elementary particle gas. Considering
that at the macroscopic scale of the universe, there will be a large delay in gravity. This delayed
interaction leads to a cosmic scale where the effect of gravitation on elementary particles is
significantly different from that in a very small range, such as the gravitational interaction in the
solar system. This result is usually such that at the cosmic scale, the effect of gravitation on matter

is more uniform. This is more similar to the gas model we deal with in thermodynamics.

If the whole universe is regarded as a gas bound by a gravitational force in a spherical region, the
pressure is P, and the volume of the ball is V, then according to the thermodynamic formula:

PV = kT

The relationship between pressure, volume and temperature can be seen.



As the construction process of the van der Waals equation, if protons and electrons also occupy the

space of the sphere, the actual volume can be changed to
vi=v-—>b

Considering the attraction between protons and electrons, and the participation of particles such as
neutrinos and photons, there is a deep reaction between protons and electrons, forming a whole
neutron, which will cause the gas to be affected. The actual pressure will increase. Then the

pressure becomes

, a
P=Ept3

This equation of the state of the universe becomes
ra, ! a j—
p'v —(p+ﬁ)(v—b) = kT

This is actually the van der Waals equation. The solution of the van der Waals equation is a

nonlinear form. Its figure is shown in Figure 3.

Figure 3 The curve of the solution of Van der Waals equation

It can be seen that from the right side of the horizontal axis v, when the volume v of the universe is
relatively large, it reflects that at a certain stage, since the distance between protons and electrons
is large enough, the radius of the entire universe is relatively large. At this time, the pressure
caused by the gravitational force of the elementary particles such as electrons and protons is also

relatively small.

If, for some reason, the radius of the universe begins to decrease, it can be seen that as the volume
decreases rapidly, the pressure of the entire cosmic gas does not increase substantially



synchronously. And at a critical point p., there is even a case where the volume is reduced and the
pressure is reduced. This shows that at a certain pressure and volume point, the state of the
universe will undergo fundamental changes. After the critical point of p., there is an opposite
situation, that is, the volume is not reduced much, but the pressure on the material system can be
increased rapidly.

In the solution of the van der Waals equation, the zero boundary of p. corresponds to the boundary
point of two different physical states. Less than p. belongs to the gaseous state, and the area larger
than p. belongs to the liquid state.

Similar results were obtained for both liquid and solid.

Since we apply the Van der Waals equation to the universe, it means that the universe should have
at least two different states of matter, gas and liquid.

Gaseous means that the entire universe consists entirely of free protons, electrons, photons, and

neutrinos.

Once the volume of the entire universe has been reduced to a certain extent, it will enter the
"liquid" phase of the universe. At this time, there are substances composed of different atoms and
states in which free protons, neutrons, photons, and neutrinos coexist. This is closer to our current
state of the universe.

That is to say, our current universe is in the "liquid" stage of the universe.

The liquid is fluid and the liquid is also viscous. However, since the velocity of motion of an
object is very small compared to the velocity of gravity, at a scale of the universe, this fluidity of
liquidity represents the flow of a four-dimensional fluid in a Minkowski space. This should be

solved by the Einstein equation.

5 Liquid universe

When the elementary particle gas of the universe is condensed, there is a substance that can flow
together. This state of stability is due to the interaction of mass and energy. When matter is

condensed by the action of gravitation, the increase in energy causes the matter to separate.

Considering the fan-shaped shadow area where the mass and energy of the universe exist in Fig. 2,
all the points on the arc are stable, so the change from the gaseous state to the liquid state can be
stably maintained. Of course, if the mass and energy of Real Spacetime changes due to the
influence of Virtual Spacetime, the state will change.

For gravitation, on the scale of the universe, due to the effect of the postponement, the interaction
force caused by gravitation is limited. Therefore, on the cosmic scale, the effect of gravitation is
basically the same as that of the internal liquid of ordinary liquids.



If the assumptions of the liquid universe are true, the properties of ordinary liquids should also be
observed on the scale of the universe. These include viscosity parameters of liquids, laminar and
turbulent fluids, and other various hydrodynamic phenomena.

Since the human field of view is too small, this hydrodynamic property is not easily observed in
the context of a planetary system. But if it is a very large star system containing about 10" stars or

more, this amount has statistical significance.

Figure 4 Arp 273 Galaxy (https://www.spacetelescope.org/images/heic1107a/)

The Arp 273 galaxy shown in Figure 4 is very similar to the pattern formed by the chocolate liquid
agitating in a certain direction in the milk tea. The formation of this galaxy shape indicates that these

stars are affected by a large mass of high-speed operation.

Figure 5 NGC 2841 Galaxy (https://www.spacetelescope.org/images/heic1104a/)

In figure 5, this galaxy exhibits a fluid vortex state, indicating that the galaxy has stabilized, and

the huge mass in the middle is constantly attracting the surrounding matter.

Of course, these are just two examples. Other examples can be found on the Hubble Space



Telescope's official website. From the perspective of different galaxies, all galaxies are in

accordance with the laws of fluid mechanics.

In addition to direct observation of photo support, other evidences that support the liquid universe
include:

1. Cosmic rays

Cosmic rays contain a variety of elementary particles, which means that in addition to atoms in the
universe, there are a large number of remaining elementary particle gases. These gases are like the
vapor on the surface of the liquid. Under certain conditions, there is always transpiration. In
particular, the liquid is in the vicinity of the boiling point, and there is a state in which the gas and
the liquid are mixed.

There are many opinions about the origin of cosmic rays, including the belief that these cosmic
rays are caused by galaxies such as supernova explosions. However, given the enormous number
of cosmic rays we have observed so far, it is obviously not enough to explain the origin of cosmic
rays by events such as supernova explosions. If we think of these cosmic rays as if they were
microwave background radiation, a phenomenon in which the universe is in liquid form, it is easy

to explain why cosmic rays are so much and continuous.
2. Microwave background radiation

Although microwave background radiation is an important piece of evidence supporting The Big
Bang theory, it can also be used as evidence to support the liquid universe.

This can also be explained by the evaporation phenomenon of the liquid. Because in the
composition of the basic particle gas of the universe, a variety of elementary particles such as
protons, electrons, neutrinos, and photons are included. Cosmic rays usually refer to protons,
electrons, neutrinos, and various composite particles. The microwave background radiation

reflects the concentration of photons.

The temperature of the microwave background radiation can be used to see the overall
temperature of the present universe. At present, the temperature of the universe is about 2.7K,
which is a very low temperature according to the feelings of organisms such as the human body.
However, this temperature is not very low compared to absolute OK. The material in the universe

is also very fluid.

6 Conclusion

The diversity of the universe model helps us to understand more deeply the generation and
operation of the universe. From the analysis results of this paper, using the concept of Virtual
Spacetime to build a cosmologic universal model is a path worth exploring.



Because of the existence of Virtual Spacetime, this can well represent the energy form of two
different dimensions of mass and energy in a unified way, thus simplifying the material
composition of the universe. The universe model built on this basis is more concise.

In addition, considering the overall interaction between Virtual Spacetime and Real Spacetime,
energy can flow freely in two space and time, which also means that the problem of whether the
universe is an open system or a closed system can be solved to some extent. The existing theory
has only one space and time. If the universe is seen as an open system, it will inevitably involve
the emergence of phenomena that may violate the law of conservation of energy. And if it is
regarded as a closed isolated system, it is subject to the second law of thermodynamics. Now that
we use the assumption of Virtual Spacetime, the universe of Real Spacetime we are now in can be
seen as an open system, which solves the problem that the universe will eventually change toward
the maximum direction of entropy. The whole universe that combines Real Spacetime and Virtual
Spacetime is a closed and isolated system. Since the number of states in two space and time is
constant, the overall entropy of Virtual and Real Spacetime remains constant, naturally there will
not be a problem like "hot silence." The universe will be able to survive forever.

The virtual spacetime based universe model also brings the advantage of proving that there are at
least two states of matter in the universe, namely gaseous and liquid. Gaseous state is a relatively
extreme state, consisting of many types of elementary particles such as protons, leptons, neutrinos
and photons. Corresponds to the relatively high temperature of the universe. After the energy
exchange between the Real Spacetime and Virtual Spacetime of the universe, this temperature
may be reduced. After the temperature is lowered, it is possible to change the universe toward
another state of matter, the liquid form. Judging from various observations, our present universe is
in a liquid phase. These facts include the hydrodynamic morphology of various galaxies, cosmic

rays, microwave background radiation, and the like.
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