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Анотація: Використовуючи новий фізичний підхід до опису властивостей живої ма-
терії, автор отримав числові оцінки загальної маси живої матерії у Всесвіті, кількості біос-
фер у Всесвіті Nbio ≈ 3.3·1018 та кількості біосфер у Галактиці N ≈ 5·107. Розрахована середня 
відстань між біосферами в Галактиці становить l≈25÷40 світлових років. Тим не менш, ймо-
вірність виявлення позаземної цивілізації, близької до земної, надзвичайно низька 
(P ≈ 10−5). Дослідження демонструє, що парадигма експансивного та екстенсивного розвит-
ку, характерна для сучасної технологічної цивілізації, в рамках SETI є принципово неефек-
тивною, оскільки планетарні цивілізації стикаються з властивими їм демографічними, енер-
гетичними, деструктивними та генетично-адаптивними обмеженнями, які ставлять природні 
обмеження на безперервний ріст та космічну експансію. Стратегія інтенсивного розвитку, 
заснована на низькоенергетичних квантових технологіях, видається більш результативною. 
За таких умов випромінювання в електромагнітному спектрі від цивілізації стає слабким, 
що робить його виявлення надзвичайно складним. Таким чином знаходиться правдоподібне 
вирішення астросоціологічного аспекту парадоксу Фермі. 
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Introduction. The determination of the inhabited planets quantity is rather complex problem 

today. The first living organisms on Earth likely arose in hydrothermal vents. Chemical reactions 

occurring at the interface between water and rock created the conditions for the emergence of life. 

The first representatives of bacteria and archaea were autotrophs, dependent on hydrogen and 

using carbon dioxide as a terminal acceptor in energy metabolism (in animals and plants, inhaled 

oxygen plays this role) [1,2].  

The reconstructed genome of LUCA (last universal common ancestor) suggests that it was 

an anaerobic organism, adapted to an oxygen-free environment, obtaining the energy it needed for 

life through chemosynthesis-chemical reactions that oxidize minerals. The universal ancestor like-

ly lived near hydrothermal vents, such as black smokers. This is indicated by the possible presence 

of gyrases-enzymes specific to thermophilic (heat-loving) organisms. LUCA possessed enzymes 

that enabled chemosynthesis, in which carbon dioxide is the sole carbon source [3]. 

LUCA could have obtained energy from gases such as hydrogen, carbon dioxide, and nitro-

gen. Some of the enzymes contain iron-sulfur (FeS) clusters, which are a group of cofactor mole-

cules that specifically bind to proteins and determine their catalytic activity. This means that LU-

CA lived in an environment rich in iron. 

The detection of the gigantic clouds with organic molecules in the Galaxy points out that in 

Cosmos there are natural resources for the living matter creation (nuclei and aminoacids) under the 

suitable conditions on certain planets. Recent investigations of the Mars meteorites provide us to 

make a conclusion about the existence of some life forms on this planet. This conclusion is sup-

ported by the known fact of the existence on Mars of the dried rivers beds. Besides, recent investi-

gations provided the detection of the frozen water under the Mars surface. The organic molecules 
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were detected in the comet matter, which also can be treated as concentrators of organics and the 

primary reactions of the organic molecule’s synthesis, especially under the drawing near the Sun 
and other analogous stars. The last 30 years investigations showed that some living microorgan-

isms are extremely proof against the action of unfavorable factors and are able to survive in the 

space vacuum conditions. 

The quantity of biospheres in the Universe. The mentioned facts totality proves us to 

make a conclusion that the life was not sure born on Earth (or even on Mars) but populated the 

Earth when the suitable conditions was risen on the planet after cooling. Thus, the Earth biosphere 

is not a unique one and the only in the Galaxy and Universe. 

Then the regular question arises: what is the quantity of inhabited planets? Till the lately 

time it was known only the probable evaluations like the Drake formula, which has rather hypoth-

esis character [4–6]. 

Basing on the new physical description of living matter properties, the satisfactory exact 

numerical estimations were obtained for living matter mass and, correspondingly, for the quanti-

ties of the biospheres alike to the Earth one [7, 8]. The essence of the new approach is just the fol-

lowing. Any living organism, beginning from a cell, has the certain degree of order, which can be 

expressed by the information evaluation formulae. But under the standard approach to the living 

organism information evaluation, proposed by L.A. Blumenfeld [9], the information quantity in 

biological object does not differ from the one in a lifeless matter, for example, a stone of the same 

weight. 

Thus, the standard thermodynamics approach has led us to the deadlock. The difference be-

tween the living matter and the lifeless crystalline one is rather obvious. The author analysis 

showed that the mentioned approach does not take into account the living matter dynamics charac-

ter, connected with its biochemical dynamics. By other words, the Blumenfeld formula is suitable 

for the “instantaneous” “frozen” state of living matter, when it does not differ compared with a 
crystal. By the way, the whole Boltzmann-Gibbse thermodynamics is valid only within the “fro-

zen” quasi-stationary living state. The consideration of the temporal, time (metric) degrees of free-

dom provided the author to describe more adequate the living matter state, which differs compared 

the lifeless one rather obviously and observable [7, 8]. 

The temporal (time) degrees of freedom are described by the quantity of time intervals Δtk as 

the minimal time interval, needed for the biochemical process checking under the given tempera-

ture. 
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Thus, the formula for the information quantity or the living matter degree of freedom in-

cludes the static and the temporal degrees of freedom: 
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P t t=  is the quantity of the organism temporal degrees of freedom per the certain 

time t (for example, the time of the life or reproduction cycle). The quantity of information in liv-

ing organism as an energetical and space-time object is expressed by the quantity of the Planck in-

variant cells [8]. Under this approach the quantity of the organism temporal degrees of freedom is 

described by the tempodynamics like to thermodynamics. For the Earth's biosphere over its life-

time, the amount of such information can be estimated as 103
7 510. ·N =

h
h . We have also shown 

that the entropy of a black hole or cosmic event horizon with mass M and radius R is equivalent to 

the action 
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where 
Pl
L  and 

Pl
M  are the Planck length and mass. Therefore, at the black hole's event horizon 

and the cosmic horizon at the Hubble radius, the amount of action in Planck units is the same as 
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the amount of Bekenstein-Hawking entropy in Boltzmann units: 
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This is an extension of the well-known holographic principle. It follows that we can estimate 

the total amount of information in all possible living organisms in the Universe as comparable to 

the entropy at the event horizon at the Hubble radius, and obtain an approximate number of bio-

spheres similar in mass to the Earth's biosphere. In this case, the quantity of biospheres in the Uni-

verse makes up: 
bio
N  ≈ 3·1018 [8]. This is a completely realistic estimate. 

The mass of living matter in biospheres obviously makes up 99.9% of the total alive mass, 

whereas the possible scattered bacteria and their spores make up the negligible part. We suppose, 

in accordance to the conclusions of V.I. Vernadsky [11] and other investigators [12–14], that the 

living matter is especial but rather natural state of the Universe matter distribution in the form of 

protons, neutrons and electrons is concentrated previously in the stars’ plasma and makes up near 
0.045 of the total Universe mass. The more ordered, partly crystalline planet form makes up ap-

proximately 10-5 of the mentioned mass. Thus, it is rather obvious that the living matter makes up 

the certain quantity and has to be spread in the whole Universe like stars and planets. This supposi-

tion can be connected with the principle of the maximum entropy production under the certain 

conditions. 

Since there are 2.6·1078 baryons of the Universe within the Hubble radius, the ordering of 

living matter is such that for one baryon and electron in living matter there are approximately 
18 17
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trons) or gaseous hydrogen atoms in Universe. Taking into account that the crystalline planets total 

mass in Universe makes up ~1022·1025 = 1047 kg, we obtain that for one baryon of the planet crys-

talline matter there are near 1052-53 / 1047 ~ 105-6 of baryons in Universe. Thus, the living matter 

degree of order compared to the planet one is 18 5 12

1
1 75 10 5 10 3 5 10. / ( ) .X =     . Besides, there is 

a reason to suppose that the living matter fills all the Universe structural levels and the biospheres 

quantity is near to the maximal possible one. 

The obtained relations prove the life phenomenon cosmos conditionality and the living mat-

ter existence regularity. 

Now let us evaluate the biospheres quantity in our Galaxy with mass M~2·1042kg. There are 

~3·1018 biospheres in Universe whereas the baryons total quantity is 2.62·1078. Then in Galaxy 

there are (1±0.5)·108 biospheres. Under the condition of their uniform space distribution the aver-

age distance between biospheres in our Galaxy (Milky Way) makes up R~40 light years. Taking 

into account the possible “life belt” in the Galaxy rotation circle [15], the biospheres density can 

be greater by some times and the average distance between biospheres can be reduced to 20–25 

light years, i. e. to the nearest star systems. 

Thus, the first obtained values, connected with the living matter space characteristics, 

point to the existence in our Galaxy near hundred billions of biospheres, which are analo-

gous to the Earth one by some degree. This result provides us to produce the surer search of in-

habited planets near the Solar system. 

The number of exoplanets in our Galaxy, according to various estimates, is approximately 

4∙1011. The Kepler telescope has discovered over four thousand exoplanets. After analysis and se-

lection, the number of Earth-like planets discovered to date outside the Solar System is 216. These 

celestial bodies are in the habitable zone around their stars, meaning liquid water may be present 

on their surfaces. Of these, 20 exoplanets are considered to be located in the conservative part of 

the habitable zone, meaning the likelihood of life on them is highest. For the Galaxy, this number 

represents 2∙109 such exoplanets. 

Taking into account the estimated number of biospheres in our Galaxy 5∙107 this means there 

is one biosphere for every 8,000 exoplanets overall, or for every 400 Earth-like planets, or for eve-

ry 40 in the most conservative zone. This means that among the exoplanets already discovered, 

there is a 0.5 probability of a habitable planet. And a mere doubling of the number of discovered 
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exoplanets (Gaia space observatory) increases the probability of the existence of a habitable planet 

among them to a value close to one. 

But another question is risen: which of these inhabited planets are populated by an intellec-

tual life? Let us outline the methods for this problem solution. 

From the obtained results it yields that near the Earth at the distance of 110 light years one 

can suppose the existence of biospheres, evaluated by the number from 5 (minimal value) till 50 

(maximal value on the base of the hypothesis about the “life belt” in rotation circle). The relation 
of the Earth life existence time (4·109 years) to the intellectual creature development time (4·105 

years) is K1 ~ 4·109 / 4·105 ≈ 104. 

The obtained value means that a civilization, technologically analogous to the Earth one, 

is rather unique and can be situated at the distance more that some thousands light years 

from the Earth. Thus, the possible biospheres can be divided by the two kinds: those ones, which 

have not any reasonable life, and other ones, which have it in the form of developed civilization. 

Near the Earth there is no civilization, which uses the radio communication. This conclusion 

is proved by the 40-years helpless attempts to receive any artificial radio signal. The humanity 

possesses the radio communication during 100 years and thus one can conclude that within the ra-

dius of 100–150 light years there is no analogous civilization, which is in agreement with our cal-

culations. 

There is very low probability to receive a radio signals from the developed civilization be-

cause they can come from the distance of hundreds and thousands light years. Is it possible to re-

ceive these signals and to recognize them? Under the condition of the civilization technological 

development (it is only a one of the possible development strategies) the changes are produced 

with a great rate. For example, we are not able to read a magnet disk using a laser disk recorder 

player. But these information containers were produced within the same technological civilization, 

the time distance between them is only 15 years! Thus, the technological “mating” of different civ-

ilizations is rather small, thought they inevitable exist. 

Besides, there is the known astro-sociological paradox or Fermi-paradox: if some super-

civilizations exist, they have to show their expansion all over the Galaxy. But where are the traces 

of their activity? 

Many authors viewed various aspects of SETI [16–23]. We begin to answer these questions 

by the notice that the CETI and SETI programs developed and are developing now in the cause of 

the possible detection of the electromagnetic signals from other civilizations. The zero result was 

obtained within such paradigm despite the essential efforts and the biggest radiotelescopes usage. 

Meanwhile there are all the reasons to suppose that the interstars radio communication paradigms 

inadequate in its base to the mentioned problem. Now the human civilization uses the radiowaves 

but this fact does not prove the others communication methods absence. 

Let us begin from the known fact that the radiowaves intensive usage causes the electromag-

netic pollution of the Space. For instance, the popular usage of the mobile telephones causes the 

sharp rise of the SHF-irradiation of human organism. There are the natural limit of the electro-

magnetic background and the excess over this limit causes the living organisms degradation and 

their genetic structure destruction. Meanwhile the intensive development of physics and modern 

technologies makes us to come to the following conclusion: the radio communication usage in 

modern form is rather short stage (Δtr  ≤ 150 years) within the civilization development time. 

Already now the works are produced in order to the development of the principally new 

communication systems, including the usage of superlight signals [24–26], and in the nearest 40–
50 years the principally different, new technologies will be developed and applied. Let us 

note, that namely J. C. Maxwell considered his equations as incomplete, whereas the connection of 

electromagnetism with the gravitation theory is not ascertained1. Meanwhile the discoveries only 

in these topics are able to initiate the principal changes of the situation in the communication in-

dustry. Modern attempt to communicate with some other civilization can be shown by the follow-

 
1 In this context it is enough to remember the known phenomenon of the ball lighting, which is not explained 

and reproduced till now. 
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ing model: a tribe on an isolated island tries to communicate with another island (under a fog con-

dition) using the big drum because any other methods are inaccessible for them. 

Thus, the developed civilizations, and moreover the super-civilizations, do not use the radio 

communication and we have to accept this conclusion as the most probable. The mentioned com-

munication is expensive, low effective on great distances, limited by the light barrier etc. Thus, the 

paradox of the electromagnetic silence of Space is eliminated. As we have noted, the stage of the 

intensive usage of radio communication makes up near 150 years (actually it is the communicative 

horizon of the civilizations communication) and it is very improbable (P ~ 10-4÷5) to detect this 

stage.  

It is crucial that in the modern cosmological picture of the Universe, observable baryonic 

and lepton matter, as well as electromagnetic fields, account for only 5%. Another 25% is “dark 
matter” and 70% is “dark energy”, the nature of which is unknown. Therefore, given that modern 

science is unaware of 95% of the forms of matter and energy, fields, and particles existing in our 

Universe, it can be assumed that other fields, more efficient and more environmentally friendly, 

yet currently unknown to Earthly civilization, could very likely be used for deep space communi-

cation. 

In connection with this it is rather reasonable to consider the possible version of a civiliza-

tion development in order to understand the essence of any super-civilization (according to the 

Earth measures). 

The strategy of the civilization evolution: power, destructive, demographic, and genetic-

adaptive natural barriers, and limits of continuous growth and cosmic expansion. The intensive en-

ergy usage and the heat expulsion have the natural limit, connection with the thermal overheat of 

planet. Thus, the limit of the mined and used energy for our biosphere is 3·1015 J/s [27, 28] (the 

modern production is ~1013 J/s). 

Within SETI it was proposed by N. S. Kardashev the possible civilizations division by 3 

types according to the mined and used energy as well as to the existence of the correspondent 

space and astrophysical effects [29]. The I type civilizations use the planet energy sources, the 

used power is ~ 4·1012 J/s, their technological level is near the modern Earth one. The type II civi-

lizations are the energy of their stars; the power consumption is ~ 4·1026 J/s. The type III civiliza-

tions use the energy within their Galaxy; the power consumption is ~ 4·1037 J/s. 

But the staged civilizations division by three types, despite its perspective for the Earth civi-

lization development, looks rather unrealistic. The matter is that the used energy has to be 

checked. But even the mentioned energy fluctuations, without saying of breakdowns, exceed 

significantly the biological stability level of the living organisms and the whole biosphere. 

One large breakdown of the installation with the power 1013-15 J/s (for example, solar space power 

station) has the energy concentration, which can destroy the significant part of biosphere and civi-

lization. For the larger power operation (types II and III civilizations due to N. Kardashev) the liv-

ing creatures must have the superstraight material, which has noting common with organics com-

pounds. This version is probable as a hypothesis, but it is impossible to have any contact with such 

creatures according to their specific actions, which under the global approach can be perceived by 

us as the natural processes and non-differed from the actions of the natural processes and non-

differed from the actions of the natural laws in modern understanding. Thus, the extensive way of 

the civilization development into super-civilization can lead to the line and according to the barri-

ers of the biological strength. 

Let us consider the principally another version when the development impulse causes not to 

extensive but to intensive development of the resource- and energy-saving technologies. The elec-

tronics micro-miniature modules introduction has place as well as the general transition from the 

physical work to the intellectual one with the processes operation prevalence. This phenomenon 

has its reflection by the creation of the information society, where the prevalence of the infor-

mation production and treatment has place. Not only the information technologies but also the 

psychoinformation ones are developed and introduced [30], what provides to treat the large infor-

mation flows. The nanotechnologies intensive development has place in order to replace a number 

of expensive, unhealthy, power-extensive productions and the molecule robots rose, including 
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those ones, which are able to correct the organism defects. Besides, the mentioned technologies 

practically resolve the problem of the fast exhaustion of the stored resources and minerals. 

Thus, the developing civilization under the presence of the energetic, thermal, destruction 

barriers begin to develop intensively by the reducing of the energy consumption per the produced 

and used products. This civilization will become less and less power-extensive and thus it will be 

less and less detectable. Taking into account the very probable transition to the other communica-

tion means usage including the one, based on other fields and interactions, the developed civiliza-

tion will not be detectable within the electromagnetic range. 

Thus, the technological civilizations are rather seldom. Their existence term is near 200 

years and then they disappear, but not quite, as I.S. Shklovsky supposed [31, 32] on the base of the 

modern science-technical paradigm, but transform into something other. Such transformations are 

similar to the transition of a caterpillar into chrysalis and then into butterfly or any other insect1. 

Besides the usage of the modern genetics energetic technologies and cloning will lead to the inevi-

table prolongation of human life as well as to the population growth stabilization due to the life 

condition improvement and the elimination of the civilization expansive development. 

S.P. Kapitsa showed that the limit of the Earth population growth is near 10–12 billions [33]2. To 

be sure, such an intensive method of civilization development changes its cultural characteristics 

and strategies.  

Exit into space as a manifestation of the expansiveness of civilization is fundamentally lim-

ited by the conditions for a living organism. Even a flight to Mars is mortally dangerous for hu-

mans due to the high radiation levels in space. And only genetically modified forms of life can 

survive stably in extraterrestrial conditions, with all the ensuing consequences and limitations for 

the safety of earthlings. The most realistic program for space exploration and development seems 

to be one using cyborgs or robots with artificial intelligence to control interplanetary probes. 

In perspective it can lead to the oriented change of genetics code and to the appearance of a 

new species Homo sapiens, which will have “super-human” abilities compared to the modern peo-

ple [34]. It is necessary to point out that the civilization information growth does not mean the en-

ergetical one.  

The barriers we have examined leave as the main path only the intensive development path, 

into the sphere of ultra-low energies, field, quantum and psycho-information technologies, but not 

nuclear ones, associated with further penetration into the depths of matter, which requires gigantic 

energies and a super-concentration of material resources. 

Such an evolution also is not directed to the creation of the artificial autoevolution “Lem 
world” [35, 36]. The intensive development is the third way and the most probable one, according 

to our mind, compared to the possible expansive and autoevolution ones. The quantum technolo-

gies are developed, including the teleportation, with the output to the quantum metric characteris-

tics in quantum Universe [37], connected with the space-time transitions, which have such an in-

complete prototype as the theory of “wormholes” [38], or the Alcubierre drive, the operation of 

which requires extremely unrealistic exotic physical conditions, in particular energy with a high 

negative density. But these are solutions within the framework of Einstein's classical theory of 

general relativity [39]. However, a new theory of vacuum and space-time is the cosmological 

model with superconductivity (CMS), proposed by the author [40–46]. It has for the first time 

made it possible to accurately calculate the vacuum energy density, that is, to solve the well-

known problem of the cosmological constant, the problem of theoretically calculating the Hubble 

constant and a number of other cosmological parameters, and the results are in excellent agreement 

with the data of the latest observations, in particular the PLANC observatory and others [42, 47]. 

Therefore, there is every reason to believe that the CMS, in its further development, will be able to 

offer real quantum technologies for controlling our space-time continuum, which will possibly re-

solve the problem of cosmic distances in communication with other civilizations [48]. 

 
1 This process can be accomplished by important social shock  
2 The obtained results correspond to the independent calculations by UN, World Bank, NASA etc. 
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Obviously that the mechanisms, devices and equipment for the space motion become “im-

perceptible” under such technologies despite their high potential power, penetrating ability, motion 
speed. One also has to note the psychotechnologies etc. Such a “super-civilization” has the access 
to the whole Galaxy or Universe but it does not lead to the extensive expansion because this civili-

zation has another aims1. Besides, taking into account the biospheres density in Space, one can 

conclude that the suitable planets are populated by an alien life form whereas the life for unsuita-

ble planets needs the essential resource spending. But it is not excluded some planets usage for the 

minerals production with the usage of robots. Such a strategy is not practically investigated by the 

modern SETI paradigm, oriented to extensivity. 

SETI and UFO/UPA phenomena. Such a strategy is not practically investigated by the mod-

ern SETI paradigm, oriented to extensivity. That is why the similar phenomena search is not fore-

seen or actively ignored and forced out by the SETI researchers. It is referred to the UFO phenom-

enon [49]2, which is studied by many research groups and organizations all over the world. Many 

phenomena, including the material residuals and implantants the hundred (!) people organisms 

show directly that the point is in civilizations, reflected from an extensive strength barrier and de-

veloping in the highly intensive course. The phenomena of inspiration and action on the psychics 

of “contractecters” (sure, excluding the psychosis people) prove that such a development strategy 
connects directly with the physics of the processes, low intensive by energy but high situated by 

information, as well as with the physics of consciousness, psychotechnology, where the physical 

action in some cases is replaced by the information translation into the human psychics. 

Meanwhile, we cannot find in any SETI scientific collection the discussion of the UFO prob-

lem even as a hypothesis one. This phenomenon has the deep psychological explanation: it is the 

process of the forcing out the unperceived frighten information by the modern paradigmal collec-

tive consciousness. The UFO phenomenon, fixed rather objective [49–51], shows the science and 

technology, which is more perfect compared with the Earth one by some orders of magnitude. The 

possible contact with the more developed civilizations frightens people on the very deep level of 

the subconscious and thus it is unacceptable. The “miracle” is commonly waited but such “won-

der” as UFO is ignored. This phenomenon destroys completely the comfortable conservative elec-

tromagnetic conception of the search of civilizations, which are identical by the “technological 
spirit”. Meanwhile, the contact with the civilization, presented by UFO, is not equal in rights. It is 

the sharp asymmetrical interaction, which in general suppresses the Earth inhabitant. Strictly 

speaking the different countries servicemen were convinced during the World War Second of the 

danger absence from UFO but it is better not to wage war against it. Thus, the UFO phenomena 

probably show the future civilization picture after some hundreds or thousands of years. The Space 

is being reclaimed at the level of these technologies, but we do not yet perceive it. However, a the-

ory of the structure and control of multidimensional space-time, such as CMS, may allow us to 

understand these phenomena and adequately respond to them [48]. The intellectual honesty obliges 

the researchers to the investigation of all the “strange” phenomena but not only those ones, which 
are approved by common opinion. Then the paleovisit problem takes another sense: our Earth can 

be visited by the other planet inhabitants but they could translate their operation and information 

impulses in the form of the action on psychic sphere of person and society3. 

Conclusion. Let us return to the problem of the search a life out of the Earth. To be sure this 

life will be found soon or late. It is true that then the following question will rise inevitable: be-

sides the investigation what have we to do with this strange life, which probable is aggressive to 

our life form? From our point of view, it is more preferable to populate the nearest planets, for ex-

 
1 In this case the field forms of life instead of molecule ones look rather natural (this corresponds to the K. 

Tsiolkovsky “Ray Mankind” 
2 In this book, printed due to the decision of the Geographic society presidium, there is the important, perfectly 

documented material. 
3 Then the rising of megalithic buildings, very simple by producing and very complex by astronomical, geomet-

rical and energetical structure, can be explained by the information remote action of the space intellect, which used 

them for the communication or other technologies (for example, the navigation one by the creation of the special “bea-

cons”) in space. 
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ample, Venus, and to transform them by the Earth form of life, as it was proposed in the 60th of 

XX century. From another side the overcome of the electromagnetic communication barrier will 

probably correspond to the entering of the Earth civilization into the new development phase. Then 

it can provide the contact with the developed civilizations on the principal another level and the 

introduction into their “community”, which can be constructed on the principles, which are rather 

different compared the ones accepted now within the Earth cultures. 
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