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Abstract: According to the liquid universe model, some of our existing ideas about extraterrestrial civilizations may
need to be revised to some extent. Considering that the development of biological civilization needs to last for a
relatively long time, for example, from the formation of protein on the earth to the age of dinosaurs, to the emergence
of humans, it has continued for billions of years. And this time beginning was shortly after the birth of the planet.
Therefore, the appearance of life on a planet is closely related to the life of the entire galaxy. Considering the liquid
universe model, there are two cases. One is that the center of the galaxy is a black hole, which will continuously
absorb the surrounding masses. The other is a white hole, which constantly throws masses to the outside. A common
feature of both cases is that the outer masses of the galaxy exists for a long time, while the inner masses of the galaxy
exists for a short time. Combining the time required for the evolution of living things, it can be judged that if
advanced biological civilization is to be evolved in a galaxy, the more proliferating planets should be closer to the
periphery of the galaxy, the longer the development time, the higher the civilization. According to such a conclusion,
it means that at least in the Milky Way, the biological civilization on Earth should be in a very advanced position.
This article also briefly discusses the various ways of detecting extraterrestrial civilizations, and gives some

suggestions for the detection of extraterrestrial civilizations.
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Amnzoranust: CoIIacCHO MOJENH JKUJKOH BCEJICHHOHM, HEKOTOpBhIE M3 HAIMX CYIIECTBYIOIIUX IPEACTAaBICHHUH O
BHE3EMHBIX IMBUJIM3AIMIX, BO3MOXKHO, JIOJDKHBI OBITH B HEKOTOPOH CTENEHH IePEeCMOTPEHBI. YUHTHIBAs, 4TO
pa3BuTHE OHOJIOTHYECKOH IIMBUIM3ALMU JOJDKHO JUTNTHCSI OTHOCUTENBHO JO0JIr0, HAIIPUMeEp, OT 00pa3oBaHus Oeika
Ha 3eMJIe 110 SI0XH NHO3aBPOB, [0 TIOABICHHUS JIFOAEH, OHO IPOJOIDKASTCS B TEHEHNE MHJIIMAp/0B JieT. 1 310 Bpemst
HayaJio ObIIIO BCKOpE MOCIIe POX/ICHUS IIaHeTbl. [103TOMy TOsIBIICHHE XU3HU Ha IUIAHETE TECHO CBA3aHO C KM3HBIO
BCel rajgakTuku. PaccMarpuBas Mozenb KHAKOH BCEIEHHOW, ecTh JBa ciydas. Bo-mepBbIX, LHEHTp TaJaKTHKH -
yepHas IbIpa, KOTOpass OyJeT MOCTOSHHO MONIONIAaTh OKpyXarolmue Mmaccbl. Jlpyras - Oemas jabIpa, KoTopas
HOCTOSTHHO BBIOpachIBaeT Macchl Hapyxy. O01ieit 0coGeHHOCTBIO 000UX CITy4aeB SBIISIETCS TO, YTO BHEIIHHE MacChl
FaJaKTUKU CYHIECTBYIOT B TEUEHUE JIUTCIBHOIO BPEMEHU, B TO BPEMSA KaK BHYTPECHHHUE MacCChl T'aJJaKTUKH
CYIIECTBYIOT B Te4eHHE KOpPOTKOro BpeMeHu. Couerasi BpeMsi, HEOOXOIMMOE AJIsl IBOJIOLIMH JKUBBIX CYIIECTB, MOXKHO
CyAUTb, YTO €CJIM B TaJIAKTUKE AOJDKHA Pa3BUBATLCA pa3sBUTasA Ononornyeckas OUBUIIN3aHUA, TO YEM OoubIIIE
pacnpoCTPaHSIONIMXCS IUIAHET JODKHO OBITH OJMke K Meprdepun raaakTHKH, TeM JO0JbLIC BPeMsl Pa3BUTHS, TEM
Bellle LuBMIM3anua. COINIacCHO TakOMy BBIBOAY, 3TO O3HA4aeT, YTO, MO KpaifHeil mepe, B Mieunom Ilytu
6I/IOHOFI/I‘IBCK3.$[ IIMBUJIN3AIUA HA 3emite JOJDKHA HAaXOAUTHLCA B OY€Hb NPOABUHYTOM ITOJIOKCHUU. B sToli cTarbe

TaKke KpaTko 0OCY»KAAIOTCs pa3InuHbIe ClIOCO0bI 0OHAPYKEHHsT BHE3EMHBIX [[MBUIIN3ALUIA U TAIOTCSI HEKOTOPBHIE



MPCIIOKEHUA 10 06Hapy>KeHmo BHE3EMHBIX IUBUIA3AIUH.

1 Liquid universe model

The liquid universal model > 3! is a cosmological model constructed on the assumption of the
existence of virtual space-time ', The existence of virtual space-time means that there will be an
exchange of mass and energy between real space-time and virtual space-time. When a black hole
exists, the real space-time will continue to have a mass flow to the virtual space-time, transform into
the mass of the virtual space-time, and form a more powerful energy of the real space-time. And if
the white hole exists, the mass of virtual space-time will continuously flow to real space-time. On
the other hand, in the liquid universe model, the range of gravitation is limited [, which leads to the
way of mass movement in galaxies, which is mainly caused by the "viscosity" traction formed by
the gravitational force within the limited range. And constantly flowing in or out of the core of the
galaxy. This results in different planets’ lifetime in different regions of the galaxy. Planets or stars
that are near to the core of the galaxy have a short lifespan and can provide civilization with a short
time to evolve, so it is not suitable for the evolution of advanced extraterrestrial civilizations. The
outer periphery of the galaxy, which is far away from the core of the galaxy, can provide a longer
time for the creatures to evolve to a higher civilization. Therefore, if you need to find advanced
extraterrestrial civilizations, you should mainly look for it from the planetary system around the
galaxy.

2 Biological civilization in the Milky Way

2.1 Existence of advanced biological civilization in the Milky

Way

Since the Earth is in the Milky Way, we can have richer data to analyze the biological civilization
in the Milky Way.

First of all, the Milky Way is a typical spiral galaxy. Therefore, there may be a huge black or white
hole in the center of the galaxy. If the center of the Milky Way is a black hole, the surrounding star
system will be continuously drawn into the black hole. In this way, the closest planets to the galaxy
core will be absorbed into the black hole first. As the closer to the black hole, the larger and faster
the energy changes around the star system, this leads to the life civilization in this star system will
soon be destroyed if it has not developed the ability to resist energy changes in the environment.
The possibility of evolving a more advanced civilization than the earth is very small. If the center
of the Milky Way galaxy is a white hole, as the white hole continues to release mass, the farther
away from the Milky Way's core, the longer the stellar system has existed, which also means that

only the outermost planets of the Milky Way galaxy have a greater possibility to evolve a highly



developed biological civilization.

Figure 1 shows the location of the Earth in the Milky Way.
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Figure 1 Location of the Earth in the Milky Way

(Source: NASA/JPL-Caltech/R. Hurt. https://solarsystem.nasa.gov/resources/285/the-milky-way-galaxy/)

As can be seen from Figure 1, the solar system is located on the periphery of the Milky Way, which
is the position of the red circle in the figure. However, due to a farther range than the solar system,
there is a very large area from the red circle to the yellow dotted circle. For the sake of convenience,
this area that beyond earth civilization is referred to here as the BEC area. There are a large number
of stars and planets in this area, and these star systems may have a longer lifeitme than the solar
system, so the possibility of generating extra-terrestrial civilizations that are more advanced than
earth civilizations is higher. Therefore, when looking for an extraterrestrial civilization that is more
advanced than the earth, we should start searching from this area. After all, only extraterrestrial
civilizations that are more advanced than the earth can emit more powerful electromagnetic waves

or other civilization signals.


https://solarsystem.nasa.gov/resources/285/the-milky-way-galaxy/

2.2 If the center of the Milky Way is a black hole

If the center of the galaxy is a black hole, the masses will be constantly attracted to the black hole.
The early mass generation can be caused by the cooling of high-temperature cosmic gas (elementary
particles), or it can be ejected by other white holes. In this way, the ages of all galaxy materials in
the BEC region in Figure 1 are about the same. Therefore, under this condition, the length of
civilization development of all galaxies in the Milky Way is basically the same.

However, the closer to the core of the Milky Way galaxy, the greater the energy change, so the area
inside the red circle in Figure 1 is more unstable. Of course, unstable energy changes may also
synthesize proteins earlier. As a result, the geological structure in the planets and the atmosphere
can be changed significantly, which has led to a faster alternative way of life and civilization. For
example, from dinosaurs to humans. The drastic changes in the geological structure and climate of
the earth led to the extinction of dinosaurs, which in turn evolved into smarter humans. And if the
environmental energy of the entire planet is very stable, it may also lead to a longer survival time

for dinosaurs and limit the emergence of more intelligent creatures.

Another question is how long does it take to develop a highly developed civilization? If after several
billion years of accumulation, the degree of civilization has only reached the level of the current
earth civilization, the closer to the core of the Milky Way galaxy, the greater the change in energy,
which will increase the possibility of the civilization being completely destroyed. The core
civilization may have been destroyed before it has developed enough to escape. Therefore, if the
center of the galaxy is a black hole, only those extraterrestrial civilizations near the periphery of the
BEC region can develop to a higher level.

2.3 If the center of the Milky Way is a white hole

If the center of the galaxy is a white hole, the material is ejected from the core of the galaxy. In the
BEC region, the closer to the yellow dotted line in Figure 1, the longer the evolution of the biological
civilization generated, and the possibility of a highly developed biological civilization is bigger. Of
course, even for white holes, the BEC region also faces the problem that the core is a black hole,
that is, the energy inside the red circle is more unstable.

In addition, in the case of white holes, there is also a problem of the length of civilization
development. Even those galaxies that are far away from the core cannot reach a highly developed
level of civilization without obtaining a long enough history of development.



3 What extraterrestrial civilizations can be

detected

Of course, even the creatures on a planet have evolved to a highly civilized stage. However, since
it is impossible to emit signals detected by detection instruments on the earth, this civilization is
also meaningless to humans.

There are currently four types of interactions known to us: strong interactions, weak interactions,
electromagnetic interactions, and gravitational interactions.

Among them, electromagnetic interaction has been widely used in the transmission and reception
of radio waves. And it can be used for a wide range of information transfer on the planet. Therefore,
in various plans for detecting extraterrestrial civilizations, the detection of electromagnetic waves
is the most commonly used method.

The detection of electromagnetic waves can be received by large-scale radio telescopes on the
ground. Data analysis can be done through high-performance computers or redundant network
computing functions provided by the Internet. The University of California's SETI @ home program
already exists. The plan uses the surplus computing power of personal computers on the Internet to
analyze radio wave signals from galaxy space received by radio telescopes around the world, in the
hope of obtaining some regular anomalous signals to confirm the existence of extraterrestrial

civilization.

Another project, called the Darwin Project, is a direct acquisition of light from various planets in a
galaxy through optical telescopes. The planet itself does not emit light, and only a highly civilized
society like Earth has the ability to create light sources that can be observed in space. Therefore, if
such artificial light is observed on extraterrestrial planets, it can prove the existence of

extraterrestrial civilization.

Of course, in terms of the current development of earth civilization, various radio wave signals
emitted by humans can already reach the edge of the solar system. By using these radio wave signals,
humans can control the traveler spacecraft and obtain the signals sent back by the traveler spacecratft.
If given enough time, other galaxies outside the solar system should be able to receive these radio
wave signals if there are extraterrestrial civilizations similar to humans. The current situation can
basically prove that Alpha Centauri has at least no extraterrestrial civilization consistent with the
current human civilization on Earth. Otherwise, radio telescopes on Earth should be able to receive
the radio wave signals they emit to detect outer space. Of course, at further distances, since the radio
wave signals emitted by many biological civilizations are not specifically used to communicate with
other galaxy civilizations, the signals are so weak that the current radio telescopes on Earth do not
have high enough sensitivity to perform Distinguish. Optical signals are weaker, and relying on
optical telescopes to observe abnormal light on planets in other star systems may require more
advanced optical observation techniques.



In addition to detecting radio waves and optical signals, indirect methods can also be used to detect
extraterrestrial civilizations. For example, analyze the spectral data in the atmosphere of an
extraterrestrial planet to analyze the atmospheric composition of the planet. If an atmospheric
structure similar to Earth is obtained, it is possible to determine whether the planet is suitable for
human habitation and whether there are extraterrestrial civilizations similar to Earth on a relatively
high probability. Although this method cannot obtain more specific information about civilizations,
the sensitivity of current observation instruments on the earth can help us to obtain some important
information about extraterrestrial civilizations. With the development of technology in the future,
further exploration of extraterrestrial civilizations can be made more purposeful and targeted.

In addition to using electromagnetic interactions to detect extraterrestrial civilizations, other
interactions can also be considered. For example, we have made great progress in the detection of
gravitational waves. If extraterrestrial civilizations have developed to use gravitational waves for
communication, detecting gravitational wave signals beyond our current theoretical interpretation
can serve as an important proof of the existence of extraterrestrial civilizations. But at least for now,
humans do not have the technology to receive such gravitational waves.

As for the strong interaction, its working distance is very short, so it cannot be used for long-distance
communication. However, if various high-energy particles are generated through strong interactions,
and such high-energy particles can be emitted in the form of cosmic rays, they may also be used to

transmit signals from extraterrestrial civilizations.

Weak interactions are the most important interactions in nuclear reactions. Neutrinos in weak
interactions can travel very far with little energy attenuation. There is also a lot of evidence that
neutrinos have the ability to oscillate. Therefore, in theory, it should be possible to modulate the
neutrino oscillation and modulate the signals of extraterrestrial civilizations into the neutrino
propagation process. This will be more reliable than the signals transmitted by electromagnetic
interactions. However, the current problem is that because the detection of neutrinos is very difficult,
the data obtained is only a very small part of the sample. Because of this, the current human research
on neutrinos is mainly about how to detect them. As for using them to communicate, there is still a

long way to go.

Of course, if we look at the problem from a higher level like the entire universe, the entire universe
is a flowing liquid, just like we see flowing water. Although ions in water have only a limited range
of interactions, at a more macro level, we can easily control the flow of water. So, from this
reasoning, at a more macro level of the universe, is there an interaction that completely transcends
the speed limit of light? If there is, then it will allow us to connect two points in the universe space
that currently seem completely unconnectable and then transfer information quickly between points.
This should be a problem that can be explored theoretically.



4 Suggestions for the detection of

extraterrestrial civilizations

As the detection of extraterrestrial civilizations is very difficult, the current technical conditions are
not sufficient. Therefore, the formulation of various theories is instructive. This article analyzes the
existence of extraterrestrial civilizations based on the liquid universe model, and can give us some
suggestions for detecting extraterrestrial civilizations.

First, the detection of extraterrestrial civilizations should focus on areas of civilization that are more
advanced than the earth. Because only such areas can produce various signals observed in galaxy
space.

Second, the detection of extraterrestrial civilizations can focus on the periphery of the BEC area.
Because in these locations, it is more likely that there is a biological system that is more advanced
than the development of earth civilization. Consider electromagnetic signals first, and then develop
neutrino, cosmic ray, and gravitational wave detection technologies.

Third, new interaction mechanisms in the universe need to be explored. These mechanisms can
surpass the existing four major interaction mechanisms of electromagnetic, strong, weak, and
gravitational force, so that information can be transmitted faster at any two points in the universe.
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(Source: NASA/JPL-Caltech/R. Hurt. https://solarsystem.nasa.gov/resources/285/the-milky-way-
galaxy/)
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