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FOREWORD
       This small book continues the theoretical study on the structure of the universe. It examines the category of “time” in the light of a new cosmological model proposed by the author in his book “The Origin of Mankind”. It is generally accepted that after researches of A. Einstein, А. Minkovsky and others space and time are considered in their interrelation, as the continuum. Nevertheless, the category of “time” is still a bone of contention and a cause of a great deal of misunderstanding in contemporary science. In philosophy, mathematics, physics it has different meanings. In this book the author dares to give more precise definition of the category of “time” from the point of view of the contemporary level of knowledge.

Chapter 1. THE UNIVERSE
( A New Cosmological Conception)
§ 1. In my previous researches1 I substatiated the differentiation of the material world into three global space-times: inert, living and intelligent substance. Inert substance is a cosmological magnitude which I understand as the initiall state of matter resulted from the big bang2. The distinguishing features of inert matter are the symmetry of the molecular structure of the internal material-energetic environment, the reversibility of processes and the diversity of the constructive combinations of isotopes. The inert substance is a set of inorganic and organic connections expressed in elementary chemical structure, weight and energy. Inert substance is an aggregate of organic an inorganic compounds expressed in elementary chemical composition, mass and energy. The formation, development and interaction of inert substance is regulated by the fundamental laws of the material world. I. Prigogine distinguished the following levels of inert substance description: classical dynamics (trajectories) ( quantum theory (amplitude probabilities) ( statistical theory-irreversibility ( stochastic theory (Markov’s chains) ( macroscopic physics (limited to bifurcations)  [52, 212]. Inert substance is represented in the material world in the forms of various compounds  (galaxies, cosmic dust, planets etc.) in various states: solid, liquid, gaseous etc. Generally speaking, the system of inert substance is the universe in all its diversity.

Living substance is a cosmological magnitude describing the processes of the formation, evolution and interaction of living substance in space. In my view living substance is a secondary state of matter  characterized by the following parameters: carboorganic protein-nuclein-water structure, disimmetry of internal material-energetic environment, irreversibility, nonequilibrium and certain direction of physical and chemical  processes, selectivity of organisms concerning isotopes of chemical elements, self-reproduction, i.e. self-renovation of protein bodies based on self-replication3, and two-level (protein-necleic) atomic organization. Together these features form a new qualitative property of matter – complex functionality which allows to define living substance as a self-sufficient cosmological phenomenon.

Intelligent substance is a cosmological magnitude describing the processes of formation, evolution and interaction of intelligent beings in space. In my conception intelligent substance is a tertiary state of matter and is characterized by the existence of highly developed mentality – the field organization as a single whole of neuron, tissue and partially organ levels which underly the formation of the two self-sufficient neuron in the course of evolutionc: consciousness and the subconscious. Thus highly developed mentality as the fundamental level of intelligent substance is the complex activity of  consciousness and the subconscious. The greater is the role of conscious activity, the more perfect is the work of mentality. The organization of mental life which is an integral, spontaneous, self-reproductive formation able to analytical and synthesizing activity, is based on neurons, interneuron and intraneuron junctions [12-15]. In general mental life is based on a new quantitative property of matter, its ability to associative work with the information environment. Intelligent substance is represented by mankind on the Earth.

These three global spatio-times form the hierarchical spatio-temporal structure of the universe together with the two transitional forms – bioinert and biointelligent substances.

In my view bioinert substance is a cosmological magnitude describing transition from the one-level atomic structure of inert substance to the multi-level geometric structure of life. In its structural organisation bioinert substance is the most perfect form of inert (“paternal”) matter and at the same time sets preconditions for a radically new (“filial”) state of matter. The possibility of existence of such form of matter was indicated in S. Fox’s work on microspheres, A. Oparin’s works on coacervated drops and works of other authors on similar structures prior to the organization of life   [70; 44; 45; 32].
I had to introduce the term “biointelligent substance” to define the transitional form between living and intelligent substance. Intelligent substance is a cosmological magnitude describing a new stage of substance evolution – a transitional period from living to intelligent substance. For the first time the fact of existence of such transitional form was pointed out by American professor J. Dana (1813 -1895) who called it the process of cephalization. He pointed out that “the central nervous system of animals, the brain, is being continuously modifed by evolutionary processes in the course of geological time, and though sometimes long geological pauses occur but there is never any decrease of an achieved intellectual level” [21, 251]. I believe that biointelligent substance includes five major and the most developed forms of living organisms: fishes, amphibias, reptiles, birds and mammals. The most part of the known natural world is not a system of living substance as it is traditionally considered but the space-time of biointelligent matter as the transitional form between life and intelligence. The Phanerozoe is an age of  “prosperity” of life and its diversity on the Earth, an age of development of the space-time of biointelligent substance.

§2. The evolution of each of the three states of matter can be divided into a number of periods (stages) of relatively equal importance. I called the first four phases childhood (come into being), youth (development), maturity (formation) and wisdom (co-existence). The phase of hildhood is a period of the origination of a new state of matter, i.e. the stage of the formation of the global space-time of substance. The phase of youth stage is the time of formation of the system of the state matter, the period of the origination of local spaces in the global space-time, which are identical in basic parameters but differ essentially in secondary ones. It is at this stage that the preconditions for the formation of a new (filial) state of substance appear within the global space. The phase of maturity is a birth of the filial state of matter and also a period when relations between paternal and filial systems are formed. The phase of wisdom is concerned with the formation of relations between the three states of matter: original, paternal and filial,  in particular, the co-existence of  inert, living and intelligent substance.
§3. Now we will consider the evolution4 of substance of the solar system and of the Earth as its component. The modern level of knowledge does not allow us to analyze the substance evolution in other star systems. But I think the present knowledge makes it possible, given the substance evolution in single star system, to draw conclusions concerning the substance evolution as such and about the main stages of development of the universe. 

On the basis of the studies of the evolution of the Galaxy, solar system and Earth – as a particular material object -- we can assume that each phase of the substance evolution lasts approximately 2 billion years. Knowing the approximate figures of the evolution of the solar system and Earth, we can make the probable scheme of the substance development in the solar system, which is presented at the Fig.1. This scheme is based on the following facts. Firstly, we know that the Solar system came into being “by way of condensation of gaseous-dusty clouds of interstellar environment” [23, 44] approximately 5 billions years ago5 . Secondly, the solar system as such does not differ essentially from other star systems of the Galaxy and universe. In its development it has gone through the same stages as they have. It is confirmed first of all by the analysis of the Sun's stellar model6. The comparative analysis of the Sun's stellar model shows that it is a typical spectral star of the G2-class in the middle part of the Hertzsprung-Russel diagram. This fact together with some other information about the features of the formation of the stars of the same class as the Sun's allows us to conclude that the second (not first) stage (youth) of inert substance of the Galaxy started 5 billion years ago. The formation of the solar system is the forming of the system of inert substance. This stage was preceded by the 2 billion years childhood stage, in the course of which the initial process of the star formation in the spiral part of the Galaxy part occurred. It was proved that the Sun as a star is a product of the continuous process of the star formation in the universe. The chemical analysis of its compoment elements allows us to say that the Sun is probably a secondary or even tertiary product of the star formation [24, 39, 75]. According the cosmogonic scenario of the solar system origination by L. Marochnik and A. Suchkov the presolar cloud passed through the Galaxy spiral arm only once. “The solar system has not had time yet to get in it for the second time (now the Sun is between the spiral arms of the Perseus and Sagittarius). The cloud got in the Sagittarius spiral arm  (4,6 + 0,575) · 109 years ago. The gas compression in the field of density wave became a trigger for the origination of one or several massive stars, which evolved, explode and “polluted” the cloud by the products of their nuclear synthesis (129I, 244Pu) fast enough (~ 106 years) in comparison with the life duration of the cloud inside the arm7. Then in the course of hundreds of thousand years the free dissociation of iodine and plutonium nuclides occurred followed by the event which led to the beginning of the solar system formation, particularly the meteorite substance (it could be an explosion of a nearby supernova)” [39, 374 - 375].
Thus about 7 billions years ago inert substance in the region of the Galaxy’s spiral arm entered the  stage of “childhood”, i.e. the stage of formation and development. In the course of 2 billions years after phases concerned with the development of atomic level (we will talk about it later), it created  conditions for the formation of macromolecules and the transition to the second stage -- youth. The second stage of inert substance development in the Galaxy spiral arm started about 5 billions years ago and finished with two major events: а) the solar system formation: the Sun and its system of planets, and b) the origination of macromolecules, i.e. the transitive form between inert and living substance.

In other words, about 3,5-4 billion years ago, in the second half of the youth stage of inert substance, the first new transitional forms (bioinert substance) appeared on the Earth8. The duration of the transitional stage is about 500-600 millions years9, or possibly up to 1 billion years. At the Fig.1 this stage is shown by the dotted line and included into the system of living substance. In my opinion, the transitional stage is inseparably linked with the formation of a new state of matter, i.e. is a part of childhood stage of living matter. The first structures of living substance appeared about 3 billion years ago. Anyway, microspheres and algae, which produce limestone, were detected in Souden formation, which is dated for 2.7 billion years, and in the plastic limestone of South Rhodesy (approximately the same period) [35].
2 billion years ago living substance enters the second stage on the Earth – youth. The biosphere i.e. a new system of living substance, is formed, which creates conditions  for more intensive development of the structures of this state of substance and for their “inhabiting” the material object Earth. Thus in slate of Ganflint (1.9 billion years ago) structures very similar to bacteria, cyanobacteria  and spores as well as various forms, proving rapid development of living substance, were found [35]. I would say that from that moment on the laws of Darwin’s evolution begin to work. The important fact is that 2 billion years of childhood stage as well as 1 billion years of youth stage of living substance took place in the liquid environment,  and probably in great depth, which were natural “shield” from the destructive influence of solar activity. So the system of living substance of the Earth is first of all life in the depth of oceans. Therefore, it looks strange to seek for living organisms at the surface of planets. It is important to understand that the fact that living substance “went out” onto the surface of the material object means the “prosperity” of the system of life and the beginning of the transitional period between living and intelligent substances.
About 1.05 billion years ago the fragments of plant tissue were found in the slate of Nansach, which allows us to say that the first transitional forms begin to appear in the living substance system. The prosperity of biointelligent substance begins about 570 million years ago when the first findings of multicellular organisms appear, which testify to the fact that living substance was formed as a system and is on the threshold of its maturity stage. Right at that period or a little bit earlier the cephalisation process began, which underlies the transitional phase between living and intelligent substances. I include this period into the vector of intelligent substance (dotted line), because the space-time of the third state of substance begins right at that time (Fig.1).

The first structures of intelligent substance appeared about 2 million years ago, which is, according to our conception, in its childhood state. Thus we can only surmise what prospects are ahead of human society, which represents intelligent substance on the planet Earth, if we assume that its formation as a system is not completed yet and it has billions of years to develop. 

Inert substance

  
          5 bil. years             3 bil.            1 bil.              Present        Future

Living substance

                              
        4 bil. years           2 bil.                      Present        Future


Intelligent  substance

                                                                                                        2 bil. years       Future

Fig.1. Vectorial image of substance evolution in solar system. Transitional forms are designated by dotted line: bioinert and biointelligent substance. 
§ 4. Thus, we can make the following conclusions from the vector scheme of the evolution of substance in the Solar System (fig. 1). 

First: the evolution of inert substance of the Solar system has taken approximately 7 billlion years also includes the following stages: childhood (coming into being), youth (development) and maturity (formation). Each of them lasted approximately 2 billion years. The fourth stage (wisdom) is coming now. The stage "of «wisdom" of inert matter of the Solar system is characterized by the “decrease” of the activity of inert substance in a certain niche (in particular, on the Earth, as on a separate material object) against a background of the activity of living substance and intelligent matter which is being formed. At this stage for the first time the activity” inert substance of a separate material object was “neutralized” at first by the biosphere, i.e. the sphere of active development of the system of living substance, and then by the developing noosphere, i.e. the space of creative activity of intelligent substance.
Second: living substance of the Solar system in its development has passed only two stages. It has two billion years of the stage of maturity before it. If we compare inert and living matter, the expansion on the part of intelligent substance waits for living substance at the stage of maturity. Probably, the modern image of man, i.e. the representative of intelligent substance on the Earth, is the period of separation of “reason” from the world of “life” which is not yet completed. Retrospectively speaking of the billion-year transitive period from life to reason, we can clearly distinguish two processes. The first one is the process of cefalisation (the formation of nervous system, its permanent development into its final condition - mentality); the second one is the process which is being passed by mankind now (the striveng of mentality to emancipate of its biological roots). In spite of the fact that mentality occupies insignificant volume of organism in comparison with biological complex (derived from biointelligent substance), its functional role certainly dominates. Therefore the stage of maturity of living substance is connected, first of all, with dictatorship on the part of the evolving third state of matter. As inert substance was influenced by living substance (for example, the formation of twelve-kilometer layer of the biosphere on the Earth), living substance should be similarly influenced by intelligent matter. It is difficult for us to judge which will be theforms of this influence.
              Third: in fig. 1 we see that intelligent substance in the Solar system is just in the second half of its “childhood” stage, as the first half is connected witn the formation and development of transitive biointelligent form of matter. What are the prospects of development of intelligent substance? Firstly, as I have already said, it is the maximal emancipation of its biological roots. I am sure, that in less then ten thousand years mankind will change its “biological” shell for an artificial one. Retrospectively analyzing the main stages of the evolution of mentality, we can point to the clearly seen tendency: mentality strives to independence in its activity, using  more artificial, than natural environment. Thus, in the beginning of the human history the maximal life expectancy of hominid was approximately 25 years. In the beginning of the second millenium people lived up to 40-year age, but were considered old. By the beginning of the third millenium the productive activity of people lasts more than 70 years. At the same time the change of life expectancy shows a tendency of increasing prevalence of artificial means and methods in daily life. But these are not yet cardinal changes. It is just the childhood stage of mankind, to be exact, of mentality, “ripening” in it. Mentality strives to greater duration of existence and to maximal realization of its abilities. And it is ready for it potentially. The only difficalt is that mankind is contained by its biological roots. People grow old biologically. Therefore it is natural on the part of mentality to become free from its biological roots and enter a new “shell”. What shell will it be, time will show. In my mind, nanotechnologies and cloning are the first radical steps of mentality to free itsself from its biological origins. The stage of childhood of mentality, apparently, will be concluded by two radical achievement: а) by relative independence from living substance and б) by becoming free from its attachment to the material object Earth. The stage of youth of intelligent substance is cosmic space. I think that “dark” forces in cosmic space about which the researchers of the universe10 speak so much, is intelligent substance of higher stages of development or subsequent, not known to us, states of matter which follow intelligent substance in the hierarchical structure the universe. Anyway, it is intelligent substance that can potentially come off a material object and make its way into cosmic space. But we do not know yet its forms and role in the universe.
§5. From Fig.1. we can conclude that substance of at least diskoidal systems of spiral galaxies (the solar system is one of them) went through 3 main stages in its development. They correspond to 3 global spaces: inert, living and intelligent substances as well as the spaces of two transitional forms: bioinert and biointelligent substances. But so far we have no verified data to extrapolate this hierarchy of matter on metagalaxy and universe substance in the whole. Though I think it would be unreasonable to suspect division and isolation the material world. Most likely, the universe is a complex of the states of matter, some of which can precede the inert state of matter, whereas others can follow intelligent substance. The fact that the childhood stage of inert matter of the solar system began 7 billions years ago (as is shown in Fig.1) and the age of the universe is 18 billion years, means that the previous 11 billions remain inexplicable. 

In this case, we can accept several scenarios of the universe.

The first scenario: inert substance is the initial state of matter. This scenario begins with the big bang and develops according to the expanding model proposed by the Russian scientist A. Friedmann. Briefly this cosmological model can be described in the following way. The childhood stage of inert matter “begins” with a hypothetical beginning – a singularity point. 18 billions years ago the whole universe was concentrated in a very small region with density about 1014 - 1015 g/cm3, i.e. the same of atomic nucleus. And earlier, when the age of the universe was tiny fractions of a second, its density was much higher then of nucleus. According to Shklovsky, “the universe was a single giant “particle” with overnucleous density” [23, 88]. The irreversible process of the inert matter evolution started after the big bang11, which is understood by modern science within the framework of the “hot” model of the Metagalaxy, which is described by Friedmann’s solution. The phases of inert matter evolution from the point of view of physics were presented in the works of Y. Zeldovich12[30].

1. Time t ≤ t1 ~_1013 c (for t = 0 is taken the moment ρ¯ = ∞), ρ‾ ≥ ρ1 ~_ 10-23 g/sm3, Тm = Tγ ≥ 4∙103 К. Substance of the Metagalaxy is plasma which is in balance with radiation. Plasma consists (in mass) for 70 % of ionized hydrogen and for 30 % of helium. Helium is ionized at Т ≥ 8∙103 К and is neutral at lower temperatures. The distribution of radiation and plasma in space is strictly homogeneous; perturbations of density are small δρ/ρ << 1.
2. Time t1 ≤ t ≤ t2 ~ (2 ÷ 5) · 1016 c, density ρ1 ≤ ρ‾ ≤ ρ2 ~ (1÷ 10) · 10-27 g/sm3. At the moment t = t1  the recombination of hydrogen took place, and subsequently substance did not practically interplay with radiation. In the course adiabatic expansion the temperatures of radiation Тγ and substance Тm: Тγ ~ ρ-⅓, Тm ~ ρ-⅔ decrease. There is gravitational increase of density perturbations. It is supposed that by the moment t = t2 density perturbations grow to such a degree that according to the law of a casuality gas condensation (“primary stars”) arise in separate parts with dominant mass М3 ~ (0,5 ÷ 1) · 106 М☺.

3. “Primary stars” undergo quick evolution, evolving a significant part of nuclear energy. The rest of substance is warmed up up to the temperature Т3 ~ (0,5 ÷ 1) · 106 К, which is many times higher than the temperature relict of radiance at this moment.

4. With the warming-up the heterogeneities δρ/ρ ≥ 1 are formed in the scale М4 ~ 109 ÷ 1010 М☺ (the mass corresponding to one “primary star”). The warming-up of gas results in the termination of “primary stars” formation; about 10-4 of all Metagalaxy substance passes through “primary stars”. The heated up metagalactic gas is quickly cooled (in time Δt ≤ 0,5 t2). Then the second generation of “primary stars” arises  with characteristic mass М ~ М4. It is possible that some part of these “primary stars” transforms into usual radiogalaxies and another part into objects such as quasars. In the course of the evolution of “primary quasars” and “primary galaxies” substance is warmed up again (in time about Δt ~ (0,1 ÷ 0,3) t2; the time of quasar life Δtk ~ 1013 ÷ 1014 с ~ 0,01 t2) up to temperature Т4 ~ 106 К. ~ 10-4 of all Metagalaxy substance is concentrated in “primary quasars”.

5. While  warming up for the second time the characteristic scale heterogeneities grows up to М5 ~ М4/10-4 ~ 1013 ÷ 1014 М☺, wcich approximately corresponds to the length of the Jeans wave at Т ~ 106 К, ρ ~ 10-27 g/sm3. Therefore at this moment there is an isolation of clouds, which constitute the galaxy clusters with mass М ~ М5.

6. In the course of the evolution of galaxy clusters occurs fragmentation, i.e. splitting of a cluster into separate galaxies at the expense of thermal instability. With the further evolution of galaxies stars of usual type arise.

The “childhood” stage of inert matter lasted about 2 billions years. It is characterized by the formation of fundamental (atomic) level of inert substance and consequently by the domination of laws of quantum physics, which discribe the processes at the atomic level. It is at this stage that the basic features of inert substance were formed as a result of various transformations: symmetry, reversibility of processes , isotropy.

The “youth” stage of inert matter is characterized by the formation of its own system. It is the period of the formation of the universe as such with familiar to us processes of star formation, galaxies, clusters of galaxies13. In the course of development of the inert substance system at the second hierarchical level (interstellar intergalactic gas (Fig. 3)), some kinds of changes (recombinations) occurred under the influence of internal and external processes. Some types of micro and macroscopic compounds appeared in the result of recombinations. These compounds pariticipated in the active process of star formation and so proved to be in different conditions of existence. In some cases the conditions of star formation inhibited the intensive development of micro and macroscopic compounds, but in other cases they were stimulating in certain degree. From the second half of youth stage of inert matter on the process of formation of bioinert substance as a transitional form began under the influence of the stimulant conditions of environment. The geometric structure of macromolecules underlies the space-time of bioinert matter. 

This step is very important. It is not only a question of the birth of the transitional form and then a new state of matter on its basis, but of the formation of the new geometric space with qualitatively new initial components. The geometry of inert matter space is the functioning of nuclear and atomic levels. The geometry of bioinert matter space is the functioning of macromolecular compounds. We can distinguish two following features of bioinert matter: 1) nonlinearity of  macromolecules being formed and the origination of the functionality on its basis, which is a new qualitative property of matter; 2) a new geometric environment, which is most fully described (at least at present) by von Neumann’s14 model of  self-reproductive (and self-complicative) systems. 

The development of bioinert substance by way of the star formation process lasted another billion years. At the same time it should be noted that a narrow range of parameters of star formation is “stimulative” for the development of bioinert substance. In other cases the  structures of bioinert substance  are not formed or remain in their simplest forms.

In 4 billions years after the big bang (about 14 billions years ago) the process of the transition of inert matter to its “maturity” stage began, and the second stage of matter with a new characteristic property – complex functionality (Fig.2) -- appeared in the material world, which means the origination of new “opened” structures of living substance. The qualitative transition from «temporary», «halved» bioinert structures to living substance is far from being completely understood. Anyway it is a question of the formation of the principally new global space-time (science is just approaching its understanding) and respectively a radically new geometric postulates. Thanks to the reserches of V. Vernadsky, А. Oparin, S. Fox, J. Bernal and others science knows the following initial postulates of new geometric space: carbon-organic protein-nuclein-water basis [50]; dissymmetry of the internal material-energetic environment, which implies chirality of living substance according to modern knowledge15; two-level (protein-nuclein) atomic organization [15]; irreversibility; nonequilibrium and direction of the physical and chemical processes; selective ability of organisms regarding isotopes of chemical elements; self-reproduction etc. As a consequence of integration of the complex aforesaid postulates the organization of the second state of matter – living substance – along with permanently developing in “permissible niche” inert matter occurred. The development of the universe reached its second stage: against the background of intensively evolving global space-time of inert matter the formation of the second global space-time began, which certainly influences the processes in the universe. The co-existence of the two states of matter – paternal and filial – had an essential effect on the development of the universe. The stage of the evolution of life underlies the following stages of the universe evolution.

Inert substance               16      14      12     10       8        6       4       2       настоящее

Living substance                15     13     11      9        7       5        3       1          наст.


Intelligent substance                12     10      8        6       4       2               наст.

Х1                                                                         9       7        5       3        1        наст.


Х2                                                                                    6       4         2               наст.


Х3                                                                                                                          наст.
Fig.2. Vectorial image of the universe evolution. The starting point is the universe age (inert matter age) 18 billions years.

The completion of the «maturity» stage of inert matter was marked by two important events: the formation of the living substance system and the origination of a new transitional form – bioinert matter, the paternal system for which the living substance system served. These two events are closely connected. Firstly, the “childhood” stage of living substance finished by the appearance of the first eukaryotes16. This is to say that 15 to 13 billion years ago, in certain «niche» of evolving inert substance, the organization of life geometry reached its completion. The fundamental level of living substance (level of molecules and genes ) was formed. Living substance entered the youth stage when its evolution reached the second, cellular level. Secondly, it is worth to stress once again that living substance was developing at the depth of liquid environment of the particular material object that protected the first forms of life from destructive influences of developing inert matter up to the middle of the youth stage. Only in the second half of youth stage, after very complicated internal organization, living substance began to develop the surface of the perticular material object with favourable conditions of the external environment. Thirdly, the conditions for the formation of the new third geometric space appeared within the developing system of living substance since the moment of going out onto the surface of the material object by living substance. This results in the origination of transitional bioinert forms are characterized not only by complex functionality like all structures of living substance, but also by a new qualitative property – reflexion, which means the ability to interact with environment on the level of reflexes17. 

Intelligent substance as the matter state of third appeared in the universe 11 billions years ago when inert matter was in the second half of its wisdom stage and living substance reached the maturity stage. The following complex of postulates underlies new geometric space: the integration of neurons and neuron complexes, i.e. the formation of mentality; the formation of the internal information base on the basis of neuron combinations of memory; the appearance of associative information (the product of synthetic and analytic activities of thinking); the formation of speech (second signal system); the formation of two energetic levels: consciousness and the subconscious, etc. The fundamental space of living substance is the level of mentality, i.e. the field organization of integrated as a single whole cellular, tissue and partly organ levels, which served as a basis for the orilination of two self-sufficient neuron complexes -- consciousness and the subconscious – in the course of evolution.

Thus while living substance fought for existence in the active interplay with inert substance, the formation of “filial”, intelligent matter occurred in a certain niche of the living substance system. The development of new geometric space was closely connected with the structures of living substance during the whole childhood stage. While “ripening” in the organism, mentality for about 1 billion years was dependent on biological background.

Considering the next stages of the universe, we can not be guided by factual material concerned with the development of the solar system substance, and have to operate with hypothetical data. The youth stage of intelligent substance is the developing of cosmic space. Mentality gains the maximum independence from the paternal system and begins to take an active part in the developing of space having surrounded itself by the powerful technosphere. If living substance converts particular material objects (for example, the Earth biosphere), it is possible that intelligent substance can produce them. I mean that intelligent substance in the youth and especially maturity stages produces the artificial settlements. Intelligent substance is not limited by a particular material object. It can reproduce itself in a cosmic scale making its surroundings. The intelligent substance system is the space-time, which includes cosmic space. 

Fig.2 suggess that at least one or maybe two highky developed states of substance exist in the modern universe. But we do not know what kind of states they are and what kind of postulates underlie their geometry and will hardly know soon. But these X1 and X2 states (we can call them “dark forces”) are present invisibly and influence the processes in the universe.

The second scenario of the universe development is based on the assumption that inert matter is not a primary, but secondary or tertiary state of matter. Inert matter is a filial, but maybe even “grandfilial” or “great-grandfilial” state of matter, which was preceded by a number of matter states that had prepared the origination of the universe. This scenario is confirmed by a number of facts, especially the existence of physical indices of the singularity point, which was the initial environment, which gave birth to the universe by means of the big bang. I have partly considered this question in my book “Time: in Light of a New Cosmological Conception”. Here it makes use to note that the question of inert matter primacy corresponds partly to the question of the infinity of the universe. If inert matter is the primary state of matter, the universe is finite, and singularity point is the beginning of the universe. But if it turns out that inert matter is preceded by some other states of matter, the question about the infinity of the universe becomes actual again.

Analyzing the evolution of the universe, I feel more inclined to the second scenario. I admit that the singularity point is a state of matter, which preceded inert matter. The geometric space-time of inert matter, i.e. the beginning of the universe, was formed in the result of unknown to us transformations. If it is true, the time of the existence of the universe increases considerably. This also probably means the complication of its structure. Then the substance hierarchy known to science (Fig. 2) is probably only a “branch” of many-sided scientific view of the world.

Anyway we can state the two following facts: 

1. The universe is the interdependent hierarchy of the ensuing states of matter; 

2. Modern science knows positively the following sequence of the universe: inert substance →  living substance →  intelligent substance. 

§6. Before proceeding to the description of the systems of matter states I would like to discuss the consequences of the proposed cosmological conception of the universe. First consequence: the Metagalaxy is really homogeneous. The Metagalaxy homogeneity is a consequence of the development of the global space-time. Any exceptions from this homogeneity are the manifestations of one of the five global geometric spaces shown on Fig.2. Second consequence: studying the Metagalaxy we have already found and will probably find in the future very diverse manifestations of the matter states. The main thing here is to identify them correctly. And if (as I think) we can not realize the two states of matter following intelligent substance, we are quite able to undersand our own co-brothers. Third consequence: each state of matter of the universe shows itself only when we consider it from the  viewpoint of its geometry. Thus when we consider the universe as an atomic level evolution, it looks homogeneous for us. It is necessary to understand that living substance must be perceived on the molecular and genetic levels, and intelligent substance -- аs the space of mentality. I.e. the hierarchy of the universe will open up to us only on determinative (fundamental) levels of this or that state of matter. So if we consider the solar system on the atomic level, it is also homogeneous. Both living and intelligent substances “dissociate” down to the atomic level and are “invisible” in the manifestations of this space. Fourth consequence: life and intellect expansion in the universe is not a large-scale event, because the universe is mainly the development of the global space-time. Geometric spaces of living and intelligent substances occupy their own niches in the universe and are “prevalent” in their own global space-time. The scale of the term “prevalence” for this or that state of matter is very relative. For example, we can talk about the “prevalence” of living substance on the material object Earth, although in fact this “prevalence” means only a 12 kilometer zone. And if we look at the prevalence of living substance of the Earh on the scale of the solar system, it is tiny. Fifth consequence: the formation of living and intelligent substance as well as previous states of matter is a natural process, which is “assered” by the development of the universe. It gives rise to the following questions: why did living and intelligent substances appear only on the Earth but not on  some other material object of the solar system? There are several answers. Firstly,  the origination of each new state of matter is determined by a specific “niche” in the material system. Probabily, in the course of the solar system development the conditions of the Earth became a “niche” for the origination and development of life. We can only surmise what kind of conditions they were, because they were formed 6 billion years ago and had been inherent in the star formation process. Secondly, it is quite possible that bioinert and living substances will be found on planets that are identical to the Earth in their main parameters. I am sure that bioinert structures discovery on other planets is a question of time, because, on the one hand, macromolecular structures were already involved in the star formation process (only 10 billion years elapsed since the appearance of living substance) and, on the other hand, there are intensive migration processes in space, which is confirmed by recent investigations. It is possible that knowing of the space-time of living substance will allow us in the future to make parallels between the development of living organisms in the deep liquid (or some other) environment  and the manifestation of this development in the star formation process.

§7. Let us consider the systems of the three known to science states of matter and two transitional forms to deepen our understanding of the structure of the universe18.

The first stage of the universe is the stage of the formation and development of inert substance and of its space-time. The space-time of inert substance is the universe from its atomic level to the level of clusters of galaxies and the universe (universes19 ) (Fig.3). 







Fig. 3. Hierarchical structure of inert substance.

The second stage of the universe is the stage of the formation and development of the transitional form: bioinert substance. Considering the space-time of bioinert substance we deal with the macromolecules geometry and a new property of matter – functionality. According to modern cosmological ideas the first macromolecules were preceded by the following stages of organization of inert substance system (Fig. 4): 

Origin of the Universe

↓

Evolution of stars and elements

↓

Formation of organoelements out of the first simple molecules

(CH4, NH3, CO, H2CO, НСN, H2O etc.) in interstellar clouds

↓

Condensation of interstellar gasic-dust clouds

( simple gases, primary atmosphere) and the formation of the Solar system

↓

Formation of the primitive Earth

↓

Formation of a secondary atmosphere of volcanic origin

↓

Formation of plenties of micromolecules by the impact of various kinds of energies (thermal, electrical discharges, radiation) 
on components of terrestrial atmosphere and hydrosphere

↓

Formation of macromolecules by way of condensation of micromolecules

Fig. 4. Stages of formation of the inert substance system before the origination of bioinert substance [69].

The space-time of bioinert substance embraces the evolution of matter from the state of macromolecules to the first biopolymers. Bioinert substance is the co-called prelife world.

The third stage of the universe is the stage of formation and development of living matter on the basis of bioinert substance. Living substance is a planetary phenomenon represented by the world of unicellular and multicellular organisms20. V. Vernadsky named the sphere of life existence the biosphere [21-23].

There are 8 levels in the system of living substance (Fig. 5). 









Fig. 5. Hierarchical structure of the living substance system (world of nature).


Their consideration is beyond the scope of this statement but the ineterested may find it in my book “The Origin of Mankind” [1].

The forth stage of the universe is the stage of formation and development of biointelligent substance and accordingly its space-time. The nature in usual understanding is the space-time of biointelligent substance. Its limits are: the lower one – the formation of neurons, the upper one – the development of reflexion. The representatives of biointelligent substance are fishes, amphibias, reptiles, birds, mammals. In other words, multicellular organisms with the complicated nervous system. Fig. 6 shows that they are all connected by the directed cephalization process, which is the development of nervous system.

The fifth stage of the universe is the birth of intelligence. The space-time of intelligent substance is the geometry of mentality (biopsy-field), which preconditions a new property of matter – associative work with the information environment. Intelligent substance is based of the synthetical and analytical work of mentality, which includes consciousness and the subconscious as its parts. 



1. Рыбы; 2. Земноводные; 3. Пресмыкающиеся; 4. Птицы; 

5. Млекопитающие; 6. Человек


Fig. 6. Six main groups of living creatures in nature. Their position from the point of view of cephalization conception of  J. Dana. The arrow shows the directed character of the process of evolution.


The intelligent substance system is differentiated into five local spaces or conventionally distinguished levels of metabolism, energy and information (Fig. 7).






Fig. 9. Hierarchical structure of the system of intelligent substance of the Earth.
§8. Thus, we gave the general description of the systems of three states of matter as well as the structure of two transitional forms. The proposed conception of the universe does not disprove the existing Kant-Laplace model but fundamentally enlarges and expands it. First of all, the material world is not cosmic space that is seen through lenses of the powerful telescopes. It is only a part of the universe. It is the visible system of the primary state of matter – inert matter. The material world evolution is going further and deeper. The stable structures of inert matter -- planets -- create objective conditions for the formation and development of bioinert substance as a transitional form. Atoms and macromolecules of inert substance form complex structures of macromolecles of bioinert substance thus forming a new property of matter -- funcionality.

In its evolution bioinert substance reaches the next qualitative stage – living substance. The characteristic feature of the second stage of the universe is the dissymmetric integration of macromolecules in biopolymers of life with complex functionality. The formation of the second transitional form – bioinert matter – is the highest perfection of living  substance, which prepared conditions for the birth of the third basic property of matter – its ability to association.

The third state of matter is the last known state of matter. Its development on the Earth has just begun, and we can only guess its prospects (there is plenty of time, many billions of years ahead of us (Fig.2)) especially if we take into consideration modern speed of civilization development. The characteristic feature of intelligent substance is that it surpasses the limits of the particular material object and seems to be involved in the space evolution by actively influencing it. If the age of the universe is approximately 15-20 billion years after the big bang, we can assume the existence of other, more perfect states of matter in the universe (and accordingly transitional forms). They are presented in the mythology as deities (supernatural creatures). It is possible that they enclose the global circulation of substance, energy and information in the material world by their highdeveloped self-sufficient systems.
Chapter 2. TIME
( In the light of a new cosmological conception of the universe)
§ 9. In the first chapter we presented briefly the new conception of the universe. Further our research will be devoted to the problem of time. We will try to consider time as a philosophical as well as physical category according to the presented new cosmological model.
What is time? How did it come to being?
The most complete definition of time, in my mind, is given in "Explanatory Dictionary" by V. Dal: “Time is duration of life; space in being; a sequence of existence; a continuation of cases, events; days by days and centuries by centuries; succesive course of day by day. // Hour, opportunity, case favourable or unfavourable for something // Weather, condition of air. // Happiness, earthly well-being. // Conjugation of a verb, for denoting of an action or state of the present, past and future” [28, 261]. As we see, it includes rather versatile information aspect. According to Dal, time is a complex phenomenon allowing to consider this or that aspects of life.
The complete and deep historical and philosophical research of the problem of time is carried out in the monography of J. Weatrow [64, 65]. It is an invaluable work for all those interested in the problem of time.
We will not find a uniform definition of time also in physics, i.e. a science which is directly preoccupied with this problem. Time is considered, at least, from two basic theoretical positions: classical and relativist mechanics. Classical mechanics fonded by I. Newton uses two concepts of time: absolute and relative. I. Newton wrote about absolute time: “Absolute, true, mathematical time in itself and in its essence without being related to something passes in regular intervals … “ [77]. Relative time for classical mechanics is time, measured by devices. “Relative, apparent or everyday time is either exact, or changeable, perceived by feelings, external, made by means of some movement measure of duration used in ordinary life instead of true mathematical time such as hour, day, month, year” [27, 15].
Modern physics based on relativist mechanics knows only relative time, which is measured by a repeating physical process, for example, rotation of a hand on a clock, swing of a pendulum, rotation of the Earth around the Sun, vibration of a quartz plate, light radiation of atoms. They choose some physical process and say that one and the same time interval passes between its two recurrences. This chosen process is considered the standard of time. Time is measured with its help. The most exact standard of time in modern science is nuclear clocs, which work is based on the measurement of frequency of light waves produced by atoms [77].

In spite of the fact that time and space are inseparable parts of a single unit, they are qualitatively different, have different nature. In the formula uniting space and time (by G. Minkovsky), there is minus, and it can by no means be removed therefrom.

 (Interval of one’s own length)2 = (Distance)2 – (Time)2
Or otherwise:


√ (Δх)2 + (Δу)2 + (Δz)2 - (Δt)2   .

The sign “minus” points to different nature of space and time [61].

§ 10. In my opinion, time is a category “tracing” (or fixing) the development of substance (matter) in space. The time defines and systematizes the cause and effect phenomena, designates and traces the stages of formation and development of substance in space.

What is different nature of time? The answer is to be looked for in the origins of substance formation. If the primary state of the universe is really inert matter, then the formation of various forms of space and time took place during or “after” the big bang. But, maybe, they had also existed “before”, i.e. when the universe was “one huge “particle” of overnucleous density” [74]?

The answer is to be looked for in the understanding of nature of time and space. Whether time is absolute according to Newton or it is relative, as Einstein thoght? Whether time exists as a self-sufficient physical phenomenon or it carries out only auxiliary functions in the process of knowledge and, in a word, is “fiction”?
According to my cosmological conception time is a self-sufficient phenomenon, which coexists with other self-sufficient phenomenon such as space. Once again time and space are self-sufficient both as physical phenomena and philosophical categories. Being associated as two parts of one whole, they do not loose their self-sufficiency. The individuality of each part does not disappear, and is considered from two points of view: internal and external. The internal point of view shows the individual contribution of a part to work of system, its importance for the whole from the point of view of this individual part. The external point of view, on the contrary, considers the importance of a part and its contribution to general work from the point of view of a system. Certainly, these estimations are not adequate. Thus, considering a whole as space-time, we distinguish in it two self-sufficient parts - space and time.
From chapter 1 we have understood, that the universe is a cumulative multitude of certain spaces. This multitude can be devided into three global space-times of inert, living and intelligent substance. Further, certain multitude of spaces with identical basic parameters corresponds to each of these three global spaces. Thus, for example, in fig. 3 we see that the global space-time of inert substance corresponds to six spaces which form together the system of inert matter (it is possible to present it as a set of matreshkas). In fig. 5 and fig. 7 that same picture for global spaces of living and intelligent substance is shown.
But actually the view of the universe is even more complex. The universe is not three global spaces. In fact the global space of inert substance with the certain multitude of spaces identical in its geometrical postulates, contains the global space-time of living substance with radically different geometrical parameters. Also the space-time of living substance is contained in the global space-time of intelligent substance with multitude of spaces identical in its basically geometrical postulates. Thus, to simplife this scheme, we have three large matreshkas, contained in each other! All three matreshkas are self-sufficient and have radically different substantial bases.
Thus, three radically different complexes of geometrical postulates correspond to three self-sufficient geometrical spaces.  But why then the universe is a single whole? What unites these three radically different global spaces in one hierarchical structure of the universe? I think, time does.
Let's consider this problem from the point of view of the evolution of time. From the very beginning we stated that time and space have different nature though they are connected as a sincle space-time. The first question is when space and time begin to exist as different: in a state previous the state of matter or at that “point”, when after the big bang the universe was formed? We leave this question unanswered for the time being. Modern science can not answer it. We only know that the global space-time of inert substance began to be formed after the big bang. Thus, we answer the second question, which can be raised: when space and time united in a single continuum of space-time. It happened at the first stage of the modern universe while the formation of the first global space-time. If science confirms the fact of primacy of inert substance, it will be possible to assert that the unification of time and space took place at the time of formation of the global space-time of inert substance. If it turns up that inert substance was a secondary or tertiary state of matter, then the inification of time and space will occur in primary global space-time.
But suppose that inert substance is a primary state of matter. Then the unification in one whole two self-sufficient parts of space and time took place at the moment or after the big bang, т. е. from the moment of the beginning of the primary atomic level of inert substance formation. But the unification in a single whole of two parts did not cause a change of nature of these parts (i.e. nature of space and time).
§ 11. The nature of space and time, I believe, is understood in the history of the universe described by theory of A. Friedmann, namely: from so-called cosmological singularity – the initial state of our universe. Modern science defines the initial state of the universe as a certain point in a state of infinite density or as a certain extended volume with the length about 10-35 meters [72]. In this point of singularity there was neither time, nor space. It was a certain state of substance, infinite in density and energy. It could be the parental state previous to inert matter? In any case, the big bang marked the birth of the global space-time of inert substance.
Now I have to formulate a question, which science is to answer in future: whether the process of the universe has a beginning and an end? If the answer is “yes”, then the point of singularity unequivocally indicates the existence of the parental for inert substance state of matter, for it is that environment, from which inert substance stemed. But what is the beginning of the process the universe? How many states of matter, previous to inert substance, had there been? 

So, suppose that the point of singularity is the state of matter previous to inert substance. It is characterized by infinite density and energy. The first step in birth of the universe was the big bang. The mathematical model of the big bang is popularly presented in the work of W. Burke [18]. We are eager to understand the formation of the space-time of inert substance and, especially, the nature of space and time. I think that cosmological singularity was determined by two basic parameters: substance (state of matter) and its energy. Also its infinite density allows us to speak about the unity of substance-energy.
The big bang destroyed this unity. It set two universal physical magnitudes: “the direction of scattering” of substance and limited heterogeneity of substance, i.e. a certain multitude of fundamental particles, which were “formed” as the n result of the “explosion”. This certain multitude of fundamental particles comprised initial physical parameters: weight, energy and so on. On the other hand, “the direction of scattering” of substance was no other than the arrow of time of Addington, the “time-energy” containing a charge of energy, given initially by the big bang. The nature of space is the geometrical parameters of substance, and the nature of time is the energy of substance. In the point of cosmological singularity they were a single whole because of infinite density. After the big bang they transformed into a state of space and time, but their unity was not lost. Space and time (in other words, substance and energy) are united by force substantially identical to density. It is the gravitational force, which dominates at the atomic level. The global space-time of inert substance has its foundations at the atomic level which is dominated by the gravitational force, which controls scattering fundamental particles, but unites in a single whole (in inert substance as a state of matter) substance and energy (space and time). The rest three fundamental interactions – strong, weak and electromagnetic – are derivative, manifested in the global space-time of inert substance. We can imagine the atomic level as an inflated balloon, and the air in it is space, energy inflating it and time, whereas the capsule of a balloon, which holds together space and time, is a gravitational force.
§ 12. Thus, the nature of time is energy. The vector of time is the vector of “time-energy”. It is the directed vector. It is initially directed by the energy of the big bang. The atomic level of inert substance causes, on the one hand, the development of geometrical structure of inert matter, i.e. no other than the development of space and, on the other hand, the directed energy expansion - the vector of time. Besides, if the geometrical changes in space are caused by probabilistic interaction of a certain maltitude  of fundamental particles, and so any stable or unstable geometrical structures were possible in space, then the situation changed. “Time-energy” vector was initially given a direction and a certain amount of energy of substance. In fact, from the moment of the big bang time was rigidly determined and directed. Besides, time was defined by its basis - the atom of time. We can affirm that from the moment of the big bang time was determined as the absolute. The absolutism of time had the physical basis – the atom of time which was ≈ 10-45 с. This was the smallest unit of energy, which was both a corpuscule and a wave.

Thus, the big bang meant the birth not only of the space-time of inert substance, but the birth of absolute space and absolute time according to classical mechanics. The birth of the atomic level of inert matter is the birth of absolute space and time united in the single space-time by gravitational energy. The primary substance “matter-energy” transformed from cosmological singularity to the expanding (directed) symmetric space-time. But whereas time was strictly determined and directed, the fundamental particles, formed by the big bang and determining the geometry of space, could freely interact, transforming in this way space to dissipative, fluctuating environment.

The absolute space-time was from the beginning characterized by an important law, which later resulted in the formation of modern hierarchical structure of the universe. I mean  nonequilibrium and nonlinearity in the geometry of space. If absolute time was a single vector “time-energy”, then space was formed by a certain maltitude of fundamental particles, which, in the process of expansion of the universe, interacted between thenselves chaoticly. In the course of this interaction substance, from the beginning characterized by nonequilibrium, aimed at the formation the relatively stable structures similar to the initial structure “substance-energy”. The stage of childhood of inert substance is a search at the atomic level of such geometrical structures, which would resemble the stable parental condition (point of singularity).

Two billion years, step by step, inert substance at the atomic level was nearing the state of geometrical (and, accordingly, enegretical) equilibrium. It turned out that such equilibrium is possible only on condition of refusal from absolute space. The stage of youth of inert matter was characterized by the construction of the system of hierarchical organization of a certain maltitude of spaces. Nonequilibrium of absolute space-time of the atomic level manifested itself in approximately two billion years in the organization of a certain maltitude of spaces, identical in the basically parameters with regard to absolute time. The primary fundamental particles were united in various geometrical structures. These constructions had new spatial organization, but all this occured against a background of indifferent time. The course of time was determined by the initially directed energy, based on the atom of time.

Thus, the absolutism of space was temporary. In a rather short interval of time initially determined nonequilibrium and nonlinearity of geometrical postulates transformed space into unstable environment. But the evolution of this unstable environment occured with regard to absolute time.

The stage of youth of inert substance was the preiod of construction of a system as the maximum stable spatial organization. The system was formed by many interconnected spaces, in which time differed from absolute time not by contents, but only by metrics. If the geometrical structures of the system of inert substance had differed substantially (cf. geometries of Euclide, Lobachevsky, Riemann etc.), then time, which measured the course of these constructions, remained substantially constant. Though atoms of time “for convenience” were united in big metric magnitudes and used for consideration of developing secondary, tertiary and so on spaces (fig. 3). For each of spaces was geometrically built above previous, and thus pyramidally, or rather structurally, compensated nonequilibrium, achieving the steadiest state - equilibrium.

Thus, the system of inert substance is as much as possible close to the state of equilibrium a geometrical structure, consisting of a multitude of spaces, in which time changes only metrically, i.e. quantitatively, in accepted units of calculation.

§ 13. I would like to pay attention to that fact, which I came across for the first time in the work of M. Nusinov and V. Maron [43]: in the process of the evolution of substance the quantity of atoms involved in one geometrical structure was increasing. If we devide conventionally the process of evolution into three stages: cosmological (inert substance), chemical (bioinert substance) and biological (the alive substance), we will see a certain regularity: each new state of matter is a more and more complex geometrical structure. The most “complex” molecules, found out in the interstellar environment, consist of only 13 atoms. The formation of solid bodies (third level of inert matter (fig. 3)) is possible only in a geometrical struture, formed by more than hundred atoms. In opinion of Nusinov and Maron, “it is just that minimum quantity of atoms, when become evident all macroscopic properties of substance: thermal conductivity, electroconductivity and   others” [43,   43]. The basis of bioinert substance - macromolecule – is formed from several hundred thousand to one million atoms. In living substance the quantity of atoms varies from 109 to 1011  depending on complexity of biopolymers [43].

What conclusions can we make of these observations? First: the evolution of substance is the evolution of space-time. Each new quantitative increase of atoms is no other than a structure with a qualitatively changed geometry. It seems impossible that the quantitative increase of atoms of one structure had taken place under the same geometrical rules. If it were possible, there were no clear hierarchy in matter. In my view, it is a question of qualitative changes in the geometry of space, which admits an increase (up to certain amount) of a number of atoms, involved in one geometrical struture. And the insignificant increase of number has to do with insignificant qualitative changes in spatial organization. The rapid increase of a number of atoms in one geometrical struture is caused by radical qualitative changes.

Second: the permanent increase of a number of atoms against a background of qualitative changes in a geometrical struture returns us to the arrow of time. We deal with the direction and irreversibility of evolution: from simple to complex, from simple geometrical structures in inert matter to supercomplex combinations of biopolymers in intelligent substance.

Third: any new property of substance (matter) is concerned with quantitative increase of atoms against a background of qualitative changes within one geometrical model. We distinguish convetionally the following basic properties of matter, characteristic for its states: functionality,  complex functionality, reflexion and associativity. The first property - functionality of substance - substantially concerns the features of the geometry of space of bioinert matter. Organization of functionality is possible with the participation of at least from hundred thousand to one million atoms, which form the macromolecule - a geometrical structure with qualitatively a new spatial organization of atoms. The second property of matter: complex functionality refers to features of living substance. Complex functionality is based on multimillion nuclear conglomerates “living” according their  geometrical laws. One of these geometrical laws is the two-level nuclear organization of life, which makes possible complex functionality of living substance. But it is only one of the established geometrical laws of complex functionality. In general the geometry of space of living substance is not clear to modern science in many respects. The third property of substance is reflexion inherent in biointelligent matter. Reflexion is formed by tens millions of atoms combined in such geometrical structure, which allows to instantly (or consistently) react to any changes of the external environment, be arranged in accordance with them, and participate in these changes. At last, the fourth property of matter is associativity. Associativity is, probably, concerned with hundred million atoms, which allow matter not only to react to this or that influence of the external environment by their spatial organization, but also be independent in its activity. Associativity is an opportunity of creation of an illusory world, which is distinct from objective external conditions – creation both in a virtual (hypothetical) image and in real material embodiment.

Each quantitative and qualitative change of a geometrical structure is conditioned by a lot of important factors, first of all, by temperature, energy (each considerably new spatial organization is a new kind of energy) and exchange of substances. Each geometrical structure is an open structure which requires special coditions of existence (temperature, pressure, etc.), constant exchange of substance, energy and information.

§ 14. Now we go over to the question, why the formation and development of a filial state of matter occurred in time of the maximal approximation to the state of equilibrium of the geometrical structure of the system of inert substance. The analysis of the stages of formation of the filial state of matter points to two facts. First: any state of matter is formed on the basis of a transitive form, which means a relative consistency of transition from a parental to filial state. Second: each of two known transitions from a parental to filial state occurred from the second level of a parental system, which  followed a fundamental one.

What is the reason of of a “weak point”? In my opinion, the second level of any state of matter from geometrical point of view is the least stable. And this instability is manifested not in poor quality of a geometrical structure, but in deeper influences on its geometrical structure both “from below” (by a fundamental level), and “from above” (by later levels). The depth of these influences creates relative instability of a given level and results in the formation of various (probabilistic) mutants, or rather geometrical structures which do not quite accord with the general structure of a system of a state of matter. As a rule, all these geometrical mutants are unstable and break up under the influence of steadier strustures.

But fundamental particles and their combinations formed such geometrical structure, which at first did not differ cardinally from the parental state, but this difference was stable. We talk about the transitive form, which was geometrically similar to bone structures, but, nevertheless, was different from them, which in the course of the evolution became more and more essential. What was this difference? We know, that it could not consist in components. In the beginning of the chapter we stated that the big bang determined a minimum of fundamental particles, which interact chaotically with each other and formed probabilistic structures. Therefore the basis of the geometry of bioinert substance was formed by the same particles that formed the global space-time of inert matter. The subsequent evolution of geometrical structures of transitive forms was conditioned by their interaction with the parental state of matter, i.e. exchange of energy, substance and information. Thus, we can talk about a parasitic structure, which at first naturally belongs to the geometrical structure of the system of the parental state, but is substantial different from it.

In my opinion this substantial difference consists, first of all, in the infringement of a commensurability of geometrical structure, or else, the deflection from symmetry. Under identical geometrical postulates (after the big bang they were really identical) substantial changes possible only with radical changes in commensurability of geometrical structure (i.e. with destruction of its symmetry). The geometrical structure of the system of inert substance is mainly the structure described by Euclideаn geometry (without cardinal changes). 

The first structures of bioinert substance and functionality, as a new property of matter, were formed in the result of dissymmetry (deflection from symmetry) in a geometrical structure. This fact was first discovered by L. Pasteur, P. Curie, V. Vernadsky. Step by step they came nearer to the disclosing of this phenomenon of nature. The transition from the parental to filial state, from inert substance to living is possible only at radical deflection from symmetry of geometrical structure. So if dissymmetry is not so radical in transitive forms, it is evident  in thegeometry of the parental and filial state. Complex functionality of living substance is the consequence of dissymmetry. It is conditioned by the two-level atomic organization, i.e. in the result of deflection from symmetry two self-sufficient geometrical structures form an integral, more complex structure, which can coexist with the parental state of matter and build geometrical subsystems independently, at a new qualitative level, thus developing and choosing states the most acceptable to itself.

§ 15. What is the role of time in this more and more complex spatial reorganization? In my view, time is that sole link, which “strings” developing spaces on a a single thread of the universe. We can speak about the integrity of the universe only thanks to the binding role of time, an absolute, independent chronometer of radical geometrical transformations in space. The space-time of inert, living and intelligent substance are at the same time different and alike. They differ in geometry of space, but are similar thanks to hidden presence of an “atom of time”. The atom of time is one and the same in inert, living and intelligent substance. It has though different metrics, and that is all. Its substantial basis is the same. This identity of three global spaces in this aspect testifies to the integrity the universe, and the law which underlies the evolution of substance.

§ 16. Thus, the geometry of the original absolute space-time in the course of the evolution underwent a number of states, which are connditioned by the striveng of primary nonequilibrium geometrical components to find a state of the maximal stability. These qualitative geometrical states underlied the three global spaces of inert, living and intelligent substance. But time remains constant in these spaces. Time is a directed, independent chronometer, which counts the stages of the geometrical evolution of substance, its transition from one spatial organization to another.

§ 17. Now we can answer one of the main questions of modern science: whether time is  a consequence of cognitive activity of intelligent substance exclusively? The answer is, of course, “no”. Time as a physical magnitude is inherent in each space irrespective of the observer (also of a physical object). Time as an original internal rhythm of evolution of this or that state of matter, with uniform, absolute contents, is the atom of time. Time is objective, it exists independently of human subjective cognitive essence. Time is uniform, immamnent and irreversible for each space. It is different only in its metrics, i.е. those units of measurement, by which time and energy are measure in their joint continuum “time-energy”. Thus, time of inert substance is an interval from 10-45 c (the atom of time) to many light years depending on the levels of organization of inert matter. The metrics of time of living substance is based on the same atom of time, though intervals are different. Here we have parts of asecond of life of unicellular organisms to weeks or months of time of life of insects. Time of intelligent substance is also conditioned by the atom of time, though it has a new quality. Here we have intervals from time of life of neurons and neuron junctions up to dozens of years of life of mentality.

§ 18. Comparing fig. 1 and fig. 2, we see the discrepancy in their temporary parameters. The stage of childhood of inert substance of the Solar system is 7 bill. years, whereas the stage of childhood of inert matter of the universe is 18 bill. years. How can we explain this difference in time? Is it the matter of reversibility of time? I fact, the reversibility of time implies the recurrence of events and, accordingly, the opportunity of repeated birth of substance. But in this case we will have to refuse from the above-stated conception of time, because one of the basic properties of time, in my opinion, is its irreversibility.

In my view, the explanation is in the established fact of the expansion of the universe. As we have already noted, the geometrical space of the atomic level was formed as a result of the big bang. In the process of the evolution of this space the formation of inert matter and all its subsequent states occured. Fig. 8 shows the diagram of the formation of the atomic level. The substance at the atomic level developed new properties not at once, but gradually. It is the succesive, continuous and directed process. In the process of the formation of the atomic level in time the further evolution of substance took place. Such process of the formation of substance explains various levels of perfection of matter. Presumably, the childhood of inert matter of the Solar system can be attributed to the point A. Accordingly, the evolution of matter, the formation of the systems of inert, living and intelligent substance have rspective time parameters. But if we assume that the organization of substance of the Solar system occurred in the point B, then the formation of the systems of inert, living and intelligent substance have different, “later” time parameters.
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       Fig. 8. Diagram of the formation of the atomic level of inert substance with regard to time.

The second discrepancy of time parameters in fig. 1 and fig.   2 is concerned with one of the fundamental properties of time - its correlativity. When we consider the formation of the Solar system as a local geometrical structure, it has the parameters of time (fig. 1), concerned with real geometrical changes of space in time. But when we consider the evolution of substance of the Solar system against a background of the change of the universe, then, accordingly, other time parametrs conditioned by fundamental processes are in view. In this sense time in fig. 1 is correlative to time in fig. 2. 

§ 19. It makes sense here to comment on the solution of the problem, which absorbed A. Einstein to the end of his life, i.e. how to unify four forces - of gravitational, strong, weak and electromagnetic interaction. The unification of these four forces at philosophical level looks as follows: strong, weak and electromagnetic interactions are forces causing interaction of substance (and the construction of the respective geometrical structures) in space (mainly, in the space-time of inert substance). All geometrical structures of fundamental particles are caused by these three forces (energies). In contrast to them, the gravitational force is time, or rather “time-energy”. And the above mentioned geometrical are practically “contained” in it.

In other words, the gravitational force has nothing to do with geometrical structures of fundamental particles. As “time-energy”, it builds the hierarchy of the universe of these geometrical (spatial) strutures. To put it differently, the strong, weak and electromagnetic interactions as forces, caused by the geometry of space, develope against a background of gravitational energy. There is a basic difference between the former three and the latter one. The former are concerned with the evolution of space, whereas the gravitational interaction - with “time-energy”, which controls and unifies in a single whole the evolution of the universe.

§ 20. In my view, it is necessary to distinguish four basic properties of time:
· direction (irreversibility);
· fluidity (“running of time”);
· absolute character;
· correlativity.  
Let's consider them. The first property of time is direction (irreversibility). It was formed at the first seconds of the big bang, when the initial state “substance-energy” began to “scatter” in the external environment under strong pressure. This “scattering” of fundamental particles caused the direction of the “time-energy” vector. The direction of time corresponds to the direction of energy of explosion, to the scattering of particles from the centre to periphery. The expansion of the universe points to the direction as a property of time.

Direction as the property of time was first established by А. Addington, who formulated it as “the arrow of time”. The fundamental investigations of this problem were carried out by the Belgian school of I. Prigogine, who wrote: “Physics of nonequilibrium processes describes effects of the unidirectional time and allows a new interpretation of the concept of “irreversibility”. The arrow of time has come into view in physics before only through such simple processes, as diffusion or viscosity. To understand them, there was no need to leave the framework of usual dynamics with reversible time. Now the situation is quite different. We know that irreversibility results in a huge number of new phenomena – the formation of whirlwinds, chemical fluctuations and laser radiance, and each of them illustrates a constructive role of the arrow of time. Irreversibility could not be identified with “appearance” or “seemingness”, which should disappear, if we had complete knowledge. Irreversibility, as we now know, results in the coherence, in the effects embracing billions and billions of particles. Figuratively speaking, substance in the state of equilibrium is “blind” in the absence of the arrow of time, and is able “to see” at the presence of the arrow of time. Life on the Earth could not have come into being without new coherence, caused by irreversible nonequilibrium processes. Therefore, it is absurd to assert that the arrow of time has “only phenomenological” or subjective character. In fact, all of us are children of the arrow of time, evolution, but not its parents” [53,  10 - 11]. 

Irreversibility of time is the constant, law, equivalent to the law of conservation of energy. The recurrence of events, phenomena or processes  is possible in space, but it does not mean reversibility of time, even despite of a possibility of complete similarity of recurrences. Any event occurs according to the arrow of time of Addington. Any similarity is relative and differs in that it took place at different moment of time against a background of changed space.

The second property of time is its fluidity. Fluidity is called differentky “running of time”. Time “is running”, but why it “is running”, - modern science is not able to explain. In my view, the answer to this question consists in the fundamental property of time - its fluidity. We remember that time is initially energy. The atom of time is an atom of gravitational energy, which forms the topology of the modern universe. Therefore, fluidity of time is chronometric stratification of one atom of time on the other, which results in the formation of the vector-scale. And all geometrical structures of fundamental particles (fig. 9) develop with regard to it.

Thus, the running (fluidity) of time is caused by gravitational force, or rather, it is gravitational force, which forms the topology of the modern universe.

The third property of time is its absolute character. Unlike space, which, as we have already said, allows instability and probability of geometrical structures because of the initial nonlinearity and nonequilibrium of fundamental particles, time is absolute. The absolute character of time reveals in its substantial uniformity. The atom of time (graviton) is the same for any separate space. Though it is represented in different metric units. The absolute character of time ensures the integrity of the universe, its development regarding the only, uniform for all spaces, vector of time. 

The fifth property of time is correlativity. Time of any space (except for the space-time of the atomic level) is correlative to the absolute value of time - the atom of time. Considering the global space-time, for example, of living substance, we should always take into account this property of time. At first sight, time of living substance differs from time, for example, of inert and intelligent substance. But this difference is only metrical, but not substantial. Any metrics of time is correlative to the atom of time, which allows to determine the history of any given geometrical structure – its previous and possibly subsequent geometrical structures.

Thus, four basic properties of time describe the fundamental characteristics of the vector “time-energy”, its self-sufficiency and independence.

§ 21. Now it is accepted that “space three-dimensional, and time is one-dimensional” [72, 88]. The three-dimensionality of space is determined by  the fact that  the location of a point in space, for example, of an air-plane, is measured by two geographical coordinates - latitude and longitude, and also altitude. The world of physical events, each of which is expressed by four numbers, is, therefore, four-dimensional: 3 + 1 = 4. But is it so? Is one number sufficient for the measurement of time? Let's consider fig. 2. Suppose, we should establish the level of development of intelligent substance 8 bill. years ago. Is one time coordinate enough? Is it enough to describe the depth of evolutionary transformations in the developing system of intelligent substance (fig. 7)? I do not think so.

The one-dimensionality of time is the simplification (idealization) of three-dimensional time, which corresponds to the substantial depth of the universe. We have already said that conventionally time is a gravitational field underlying the “expansion” of the spatial organization of the universe. Therefore, time can not  be one-dimensional in the universe. It is three-dimensional in the same degree, as space, because time is “invisibly” inherent in all manifestations of space. I think that three-dimensionality of time reveals only within the grandiose scale of the universe. But, nevertheless, we should always take this fact into account while considering global spaces of states of matter. 
What are the consequences of the fact of three-dimensionality of time? First: it leads to a new understanding of the absolute and the relative (correlative) in properties of time. Now we understand these properties of time not in terms of the Einstein’s general relativity theory and, accordingly, the definition of inertial and non-inertial system of counting out, but in terms of the dominant of the fundamental level and knowledge of the fact of three-dimensionality of time. So in fig. 3, 5 and 7 we see that each global space-time is differentiated into a number of local ensuing spaces forming the structure of a given state of matter. The space-time of a fundamental level underlies the hierarchy of this structure. The analysis of the vector of time in all spaces of this hierarchy, which are conditioned by a succesive emanation, indicates that it is correlative to the vector of time of the fundamental level of a certain global space. To put it differently, we can say that time of development of the fundamental level of this or that global space is absolute time for all succesively ensuing spaces of hierarchy. The time of development, for example, of the cellular level is relative with regard to the absolute time of  the molecular-genetic level (fig. 5). At the same time the absolute character of time reveals in the time of the universe. For all states of matter time of the atomic level is absolute (if we assume that inert matter is really the initial state of matter). It is measured in a vast interval: from 1033 (time of life of a proton) - maximal time, to 10-45 (the atom of time). All subsequent vectors of time of global spaces are much less. They are projected on the vector of time of the atomic level and are correlative to it.

Second. Now we understand the relativity of time. If we consider events in one geometrical space with regard to the vector of time, one time coordinate is sufficient. But when we have to be limited with it, the comparison of time does not always result in a single value. The divergence between values can be essential. And the more is the scale of consideration, the more global is space – the more essential is this divergence.

Third. Space-time should be considered not in the four-dimensional system of coordinates, but in the six-dimensional one, or otherwise, the double three-dimensional one, when time is invisibly present at every three-dimensional point of space. The more global is space, and accordingly, the bigger is a unit of measurement – the bigger is the.importance of the six-dimensional system of coordinates.

§ 22. In my view, the refusal of human society from many units of measurement, accepted in modern science, is very important. The matter is that many views, especially on cosmological phenomenona, are based on known numerical constants, characteristic for the Earth, the Sun, the Solar system. For example, mass and radius of planets are measured according to mass and radius of the Earth, which is accepted as a unit. It is convenient so long as the activity of mankind stays withtin the limits of the material object – the Earth. But the exploration of space should lead people to other standards of measurement. And these standards should not be relative, but should reflect the universality of this or that global space-time. For example, the consideration of the space-time of inert substance should use such units of measurements (time, coordinates, etc.) which are based on the phenomena, which reveal the substantial basis of the fundamental level of inert matter. As to inert substance the existence of the universe, according to modern science, is based on the period of decay of proton, which makes approximately 1033 с. It is the greatest possible interval of time of inert matter. The minimal interval of the vector of time of inert matter is 10-43 с. This value is obtained as a result of division of fundamental length (10-35) by the velocity of light [72]. It was M. Planck who suggested that the “atom of time” should be 10 45 с. Thus, considering time of inert matter (astronomical time, in modern science), we have two values: the maximal – 1033 and the minimal – 10-45. These values also should underly the metrics of time of inert matter. Accordingly, all events, occurring on the fundamental and subsequent levels (fig. 3), should be measured with regard to the above-stated rhythm of time (fig. 9).
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   10-45 – the atom of time                                                                   1033

       Fig. 9. Metrics of astronomical time. The distance between points makes 10-45 с, which is atom of time. The distance between the point and the arrow corresponds to the maximal value of time of the atomic level.
Of course, it is extremely inconvenient to consider the evolution of inert matter only through these two values. Therefore, we should introduce additional values, which describe features of the evolution of the atomic level and are universal with regard to inert substance (and to the universe as a whole, if the statement of primacy of inert substance is true). The matter is that one the same time scale shiould both describe time intervals of the microworld (quantum physics) and determine time of classical mechanics, as well as time of astrophysical (cosmological) of processes.

Thus, the vector of time of inert matter is formed by the following magnitudes: 1) the time of decay of a proton; 2) the atom of time and 3) units of measurements of time of subsequent geometrical spaces, constituting the structure of the system of inert matter (fig. 3). That meams that, after the formation of the system of inert substance, the cumulative multitude of ensuing and interconnected spaces, the vector of time of the atomic level became a set of parental projections. This set of projections, determining a time unit of spaces of hierarchy, allows to judge fully and independently about all processes and phenomena, occurring in the system of inert substance. The deeper is the knowledge of the structure of the system of inert substance, the more universal is the metrics of time. The vector of time of inert substance is independent of the vector of time of other states of matters.

§ 23. Similarly to the definition of the metrics of the vector of inert matter, science should establish the metrics of time of living and intelligent substance. It is established by the maximal and minimal value of the vector of time of the fundamental level, and also by the projection of vectors of time of subsequent spaces, which form the structure of living or intelligent substance.

As the living substance is a secondary state of matter, and intelligent substance is a tertiary one, the vector of time of their fundamental levels should correlate to the vector of time of the primary state of matter. Hence, the vector of time of the subsequent global spaces should be projected on the vector of time of the atomic level. For example, the vector of time of a fundamental level of living substance determines the maximal and minimal time of life of biopolymers. And because biopolymers are practically derivatives of the second level of the system of inert matter, these values should have an effect on the vector of time of the atomic level. They are less than the respective values, which we have established for the time of the atomic level.

 § 24. A few words should be said as to the role of the observer in the establishing the properties of time. In modern science the fundamental properties of time are determined by introduction of a hypothetical unit – the observer, which specifies the parameters of probability and irreversibility in the formulation of the processes of the quantum mechanics. A vivid example is the relativity theory of A. Einstein. But are the consequences of such approach correct and valid, especially when it comes to determining the fundamental properties of time?

Let's consider this situation with regard to the universe in general. Suppose that we introduce the observer (human) from the system of intelligent substance in the consideration of the time of the atomic level, and begin to determine time and its properties from the point of view of this observer. It leads to uncertainty. One thing is to consider time of the atomic level from the point of view of a ceratin geometrical space-time, and another thing is if we consider it through a prism of the space-time of intelligent substance, which is represented by the observer (human). 

In my view, the introduction of the observer determines some specail properties of time (for example, the division of the arrow of time into the past and future). This way is unacceptable for determining global properties. The global properties of time are determined) through the analysis of the model of the universe, through understanding of fundamental processes at the level evolving matter.

§ 25. Let's consider topology of time. I mean by topology of time such properties of time, which do not change at any deformations, produced without breakups and conglutinations, or rather, at mutually unequivocal and continuous representations. Topology of time is present in the system of any state of matter. For example, in fig. 3 we see the structure of the system of inert substance. The hierarchy of the distinguished levels is conventional. In fact, these spaces are determined by topology. And if topology of space, as we have already said, has substantial differences, then the differences in topology of time consist only in metric units. For example, the space-time of the first (atomic) and third (planets, meteorites, comets, stars) levels have different topologies (fig. 3). But if in topology of space we see basic difference of geometrical structures, topology of time has distinctions only in metrics, which allows to speak about the integrity of the structure of the system of inert substance. Nevertheless, this difference in the metrics of time is important too, because it allows, on the one hand, to introduce universal values into the system of measuremenr and to systematize the evolution of a geometrical structure in a certain space, on the other hand, to mark and distinguish this level of hierarchy. Time is continuous and directed. Certain stable or unstable geometrical structures are “born” as a result of chaotic interaction of fundamental particles and their combinations against a background of this continuity and direction of time. These structures have spatial organization – topology. It is possible to determine topology of space only by way of determining topology of time, i.e. that universal metrics, which systematizes changes of this geometrical space. For example, if one tried to measure events at a level of galaxies (fig. 3) by the time of the atomic level, it would result in significant inconveniences. What is “the atom of time” in the space-time of the fourth level of hierarchy? An instant. It is possible to measure by this instant some largt-scale processes.

For this reason topology of time allows to systematize the whole complex of geometrical transformations in global space of any state of matter, to determine its regularities and divide it into conventional units. Topological “division” of both time and space allows us to distinguish levels of hierarchy in the states of matter and determine structures of their systems.

§ 26.  We have now to consider time in the three global states of matter. In modern science time of inert substance is referd to as astronomical time, of living substance – as geological, of intelligent substance – as historical.
I am not sure, whether it makes sense to consider time of bioinert and biointelligent substance separately. Are spaces of  these transitive forms self-sufficient enough, to distinguish them topologically? Thus, bioinert substance on the Earth is practically assimilated with living substance. Anyway, in this book we will consider time of the transitive forms in the context of filial states of matter (according to fig. 1).

Time of inert substance. We have already established, first, that time of inert substance is important because inert substance is the primary state of matter, though we can not speak definitely about the primacy of the space-time of inert substance. What makes us doubt are self-sufficient processes in the point of singularity. But at the same time (which is proved by investigations) inert substance is the primary state of matter in the “visible”, perceived by reason part of the universe. Therefore, we can righteuosly speak about the primacy of the space-time of inert substance in “our” universe. Secondly, the primacy of space-time of inert substance indicates its topological basis. We have established that it is time of the atomic level, i.e. the fundamental level of system of inert substance, which is primary for the universe. Thirdly, in § 22 we have established the metrics of time of the atomic level (fig. 9). The minimal value is “the atom of time”, i.e. a physical magnitude ≈ 10-45 с. The maximal value is the time of decay of proton (≈ 1033) с. Fourthly, we have established three-dimensionality of time, which is missed in particular measurements, but should be necessarily taken into account on the global scale. Fifthly, we have formulated the four basic properties of time, which are universal. And, at last, sixthly, we have established topology of time, which allows to determine and to structure certainregularities in the evolution of substance.

Some more points should be added to this.

First, it makes sense to consider more in details topology of time of inert substance. We have distinguished conventionally six basic structures (levels of hierarchy) in the system of inert matter  (fig. 3). Taking into account the direction and irreversibility of time, we can ascertain that time is becoming more complex with regard to the geometry of inert substance. To put it differently, the process of the evolution is the development of substance from simple geometrical forms to complex ones (fig. 3). Accordingly, we can ascertain the complication of the metrics in topology of timeas well: in the process of the evolution of geometrical structures of substance the intervals of time, taken by the processes in geometrical structures of matter, are increased. For example, if at the atomic level the geometrical structures can be measured by time values, nearing to the atom to time, because of their instability, at the following level, where micromolecular combinations (geometrical structures, consisting of several dozens of atoms) are formed, different metrics of time is needed.  Thus, quantum physics, which deals with the processes at this level, operates with other values of time: 10-5  (intensity of the weak nuclear interaction) etc., which exceed considerably “the atom of time”. The more complex is the geometry of space, the more time is taken by transformations in it and, accordingly, the more stable is a geometrical structure with regard to time. This tendency, which leads to stability of geometrical structures in the inert state of matter, allowed to generate the structure of complex micromolecular combinations: planets, stars, etc., and also resulted in the formation of galaxies and the universe (fig. 3).

Second, we will consider the absolute character of time. We have established that time is absolute, and the absolute character of time is based physically on the atom of time. But does this absolute character mean rgading astronomical time?
First of all, it means the absence of any relativity. Time is relative, but only up to the fundamental level. Many relativistic properties of time, studied by modern science, are caused by misunderstanding topology of time. The consideration of any process or phenomenon within different topology of time generates relativity. But if we consider this process in topology of appropriate space and time, relativity will disappear.

The absolute character of time allows to systematize the evolution of geometrical structures regarding the vector of time. Astronomical time is a relative multitude of topologies of time, which allows to establish regularities in the spatial organization of inert matter. Time is deterministic in the character of  its “development”. Step by step, is , it traces indifferently the fluctuating development of space. But this sequence and indifference of time to the evolution of geometry of space creates the precedent of determinism, i.e. natural interrelation and causal conditionality of all phenomena. Newtonian determinism, which seems to be rejected by the general relativity theory of Einstein, is returning. But it applies to the consideration of the vector of time. The absolute character of time leads us to determinism. And determinism unifies in the single whole evolving space, i.e. that fluctuating environment, where probabilistic geometrical structures of inert substance are built.

Thirdly, the deterministic properties of astronomical time allow to look on topological multiplication of spaces in a new fashion. The fluctuating spatial environment of inert matter implies plurality in three-dimensional space, which is described by fractal geometry of Mandelbrot [71]. It means the intensification of the chaotic state and probability in the spatial organization of the universe. Inert matter looks like a boiling volcano, and in its lava the continuous self-organization of substance is occurring under the influence of various temperatures, pressures and other physical parameters. Substance undergoes the processes of combination, dissolbtion, and transformation. There is no determinism, regularity and conditionality in these processes. All is unstable and probabilistic. But all this chaos of structures is occurring against a background of the fixed vector of time. And if we analyse this “volcano” from the point of view of fixed time, the most important observation is fractality (plurality) of spatial organizations. Thus, global space of inert matter is differentiated into, at least, six spaces, constituting the structure (hierarchy) of the system of inert substance (a fig. 3). These six spaces are correlative to the atomic level and are derived from it. In the process of the evolution of matter spaces continue to multiply. Each of six spaces of the hierarchy is differentiated into a certain maltitude of components, which are also not absolute, and are divided into the subsequent multitudes.

Now we will proceed from fractality to establishing regularities in chaotic self-organisation. There is certain tendency in chaos – the striving of geometrical structures to greater stability (reduction of entropy). The less is the index of entropy in a new geometrical structure, the longer will exist this structure. Considering the evolution of space of inert matter through determinism of time, we find that development of substance is no other than fractality of space. The fluctuating environment generates the continuous splitting of geometrical structures. Darwinian sequence of evolution is illusion. In fact we run into with fractal development of spaces. The material world is the fractal world embraced by conventional topological borders. Time structures and unifies this fractal world by integral space-time. It is necessary to take into account that this integrity is of both particular and global character. The particular integrity is topological structure of spaces regarding the arrow of time from fundamental (initial) space on. Global integrity means the consideration of fractal spaces as a whole through the fundamental unity of all states of matter. Time alone allows to understand chaos of spatial organization of matter. The world of substance is neither deterministic, nor chaotic. In the global space-time of inert matter time constitutes determinism, whereas space constitues chaotic state and probability.

Fourthly, the astronomical time “sticks together” fractal spaces of inert substance. This “being stuck and contained” of spaces is described by geometry of Grotendik. At this point we can for the first time look at the system of inert substance as a single whole. It is grandiose, but not uniform. The seeming uniformity of the universe is illusory. In fact, the system of inert substance includes an infinite multitude of subspaces, described by fractal geometry of Mandelbrot. The evolution of inert matter is a discontinuous, fractal process. The birth of every fractalaty occurs probabilisticly from the fluctuating environment. We can not know what fractalaty will appear in the next instant. This process is not determined and depends on various physical parameters (temperature, pressure, etc.).

But fractality of space is only a background of a picture. It does not form the system of inert matter. Fractal spaces are connected by determinismом of time, and it lookes as if they “are contained” (“stuck together”) in each other. They are unified by the arrow of time. And this being “stuck together” implies certain rules of geometrical structures. It is geometry of Гротендика that  dominates here.
But this “being stuck together” of fractal spaces is only a part of a picture. Stuck together by time, fractal spaces reveal a tendency to development, self-organization. There is a “striving” of geometrical structures to stability, state of equilibrium. Here again we can distinguish conventional structures - topologies, or a multitude of fractal spaces, having certain identical geometrical properties. To put it differently, topological properties determine the perception of the system as a whole, which is described by geometry of Euclide.
Thus, the system of inert substance is described by a multitude of various geometries, which emphasize its different aspects. But the main thing in the system of inert substance is gravitation, which determines properties of time, which add to the spatial organization of a picture its most important elements. What are these elements of time, which add to spatial organization of matter its meaning and depth?

This question is far from being solved. Time is present as gravitational energy in fractality,  as well as in “being stuck together”, in topology, as well as in integrity of spaces. Certainly, it “gathers” these spaces to some extent. The less is the scale of space, the less is the influence of gravitation. The larger is the scale of space, the greater is its influence. The establishing of mathematical interaction of space and time and the scale of this interaction is the task for future science. Speaking about mathematical and geometrical interaction of space and time, we should understand that we mean in this case relationship between the complex of strong, weak and electromagnetic interaction, on the one hand, and gravitation, on the other. Unifying these four interactions, we unify space and time.

§ 27. To conclude our discussion of the space-time of inert substance, I would like to consider the inventions in the sphere of nanotechnologies. Nanotechnologies are the revolutionary invention, which allows to carry out calculations at the atomic level with enormous productivity, which exceeds  in hundreds of times the abilities of the advanced processors on a silicon basis. The brief history of nanotechnologies is as follows: 1) 1959 -  the Nobel Prize sharer R. Feynman declares that in future mankind will learn to manipulate separate atoms and be able to synthesize whatever it wants; 2) 1981 - Binnig and Rohrer invented the scanning tunneling microscope, which allowed to influence substance at the atomic level; 3) 1982 - 1985 - the atomic resolution is achieved; 4) 1986 – the invention of the atomic power microscope, allowing, unlike the tunneling microscope, to interact not only with conductors, but with any materials; 5) 1990 – the manipulation with separate atoms; 6) 1994 – the application of nanotechnological methods in industry.

Scientists believe that by means of nanotechnologies it will become possible to solve the problem of the synthesis of substances at the molecular level, and so produce any substances by building them of separate atoms.

§ 28. Now we go over to the discussion of time of global space of living substance. This time is referred to as geological time in science. The metrics of geological time covers the period of the formation and development of spaces of bioinert and living substance. We may ask ourselves, whether the differentiation of time of bioinert and living substance is necessary? I think it depends upon whether transitive forms are assimilated by a parental or filial state of matter, or continue independent self-sufficient existence? The example of the Earth is quite suitable. In fig. 1 we see that both inert and living substances on the Earth have passed the stages of formation and development. They are stable systems now. But what about the transitive form? On the one hand, bioinert structures have existed in material environment up to the present. But, on the other, is this existence independent? Whether the space-time of bioinert substance is self-sufficient, or it is an integral part of the system of living matter? The facts, we are having, do not allow us to arrive at the definite conclusion.

§ 29. Time of living substance. The first basic studies of the space-time of living substance were done by the outstanding Russian scientist V. Vernadsky. He was the first to discover and study the world of life not as an abstract and empirical (based on sensual experience), but as a real (objective) phenomenon, as a new state of matter - living substance [21 - 23].
Let's consider the characteristic features of geological time.

First: geological time, as well as astronomical (as well as time in general), has four basic properties: the absolute character (substantial uniformity), direction (irreversibility), fluidity (“running of time”), correlative character (§   20).
Second: geological time is time, which fixes processes, occurring in rather complex geometrical structures: macromolecules and biopolymers, which consist of hundred thousands up to millions of atoms. Therefore, geological time has its metrics. Thus as to the metrics of geological time we should take into account that it embraces the period of development of bioinert and living substance, i.e. geological time should embrace both geological transformations of separate material object (geometrical structures of macromolecules and polymers), and the processes of development of biopolymers of life. In other words, the metrics of geological time deals with the processes, occurring at the fundamental level of living substance – the level of molecules and genes (fig. 5).

Modern science is not able to establish exactly the minimal and maximal values of the metrics of geological time, as it was made for astronomical time (fig.   9). The reason is superficial understanding of geological time. Geological time is, first of all, time, which deals with the processes at the fundamental level of living substance. The molecular-genetic level is the initial level, which determines the substantial feature of living substance – its functionality and complex functionality. Thus, the metrics of geological time should determine the minimal and maximal value of complex functionality. I admit that these values have to do with the time of disintegration of organic molecules, which underlie the formation of space of life. First of all it concerns carbon and its combinations, which are included in chemical structure of all living systems on the Earth. This element forms molecular chains, which underly all basic bioorganic combinations, and first of all proteins and nucleic acids, whereas biological solvent is water. Taking into account that it is the question of disintegration not of a separate chemical element, but of a multilevel functioning biopolymer, the minimal value of the metrics of geological time will hardly exceed the value ≈ 10-5 с. It is the most real interval of time, sufficient for the development of functionality of a multilevel geometrical structure. The maximal value, probably, reaches the interval ≈ 1010 с, or even exceeds it. This value is taken from the fact of duration of existence of a separate material object. For the development of living substance is possible only within the limits of a separate material object. Thus, the metrics of geological time implies the considerably new property of matter - complex functionality, and forms the interval ≈ from 10-5 to 1010 с, within the limits of which the evolution of the respective global space-time takes place (fig. 10).
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    10-5 – «the atom» of geological time                                        1010

 Fig. 10. Metrics of geological time. The minimal value (“the atom” of geological time ≈ 10-5 с; the maximal value ≈ 1010 с (time of development of living substance of the universe).

Third: geological time is commensurable with astronomical time even at a fundamental level. The difference between them consists in cardinal difference of “fixed” events. Geological time deals with dissymmetric spaces of living substance, whereas astronomical deals with Euclidean (symmetric) spaces of inert matter. Though both geological, and astronomical time are identical substantially.

As to the processes, occurring in different spaces let us consider, for example, such metric time unit, as a second. In astronomical time a second is a huge time interval, especially regarding the atomic level. “Within the one billionth part of a second the atom of polonium, passing through the atom of bismuth, produces the atom of lead. Each of these atoms within this insignificant interval of time acquires very complex, quite different structure, reveals its forms of movement” [22, 48]. At the same time from the point of view of geological time a second is almost “the minimal” metric unit, because complex functionality, as the revealing of the forms of movement, requires longer intervals of time. In the space-time of life within one second the division of a cell takes place, which implies the whole complex of differentiations at the molecular-genetic level.

§ 30. The properties of time seem to be quite different, when we consider the space-time continuum, or rather the development of space in time. In this combination time loses its “pure independence” and appears in the role of the dynamical arbiter, fixing any changes in space. Here again we get into a completely new world. The space-time of living substance is the world of functioning substance, world of chemical and biological evolution. 

Firstly, the space-time of living substance is fractal, i.e., to simplify, life is a multitude of spaces connected with each other by two main factors: а) the absolute character of time; б) identical geometrical postulates.
Secondly, the space-time of living substance is based on the initial geometrical postulates. We can distinguish such postulates for the time being:

· it is the world of multinuclear (up to several millions) geometrical structures (macromolecules and biopolymers);
· dissymmetry of environment1;
· possibility of multilevel nuclear organization, which resulted in functionality and complex functionality of substance;
· integral (but not individual) parameters of components: nucleic acids, proteins, plysaccharides, lipids, etc.;
· self-reproduction, self-renovation of proteins by way of self-replication.
Thirdly, I would like to tell more about the multilevel nuclear organization, which is characteristic for the space-time of life unlike the space of inert matter. We know that in the course of transition to space-time of living substance the simple, “one-level”, “material” structures at physical and chemical levels of inert matter are essentially enriched and get developed form: the known nowadays structures of the organic world are concerned with, at least, two correlative to each other levels of atomic organization. One of them is the “material” level of linked in chains amino acids (proteins) - real material carriers of the known today phenomena of life. The other level is of information nature, it contains the coded discrete description of all possible “future” states of the “material” proteins level. It is the level of possible, so to sayl, potential future: it codes by its nucletic structures exact “drawings” - sequences of amino acids - in all those particular proteins, which can ever make certain organism (and which determine completely all its possible reactions on the various external influences from intrusion of “alien” microorganisms to mechanical damages). Thus the second information level of living substance has also the articulate atomic nature - nucleic acids of animals and plants are “built”, as heliciform twirled linear sequences of standard “building” proteins [4].

This two-level organization of space-time of life for today, in my view, is most fully described by model of von Neumann’s self-reproductive and self-comlicative system. Von Neumann presented strict logical explication of the concept of self-reproduction by means of development and generalization of the idea about universal logical and mathematical machines of A. Turing. The basic merit of von Neumann, in my opinion, consists in the following: he established that the reality of self-reproductive device is possible only if the material carrier, describing it (tape of the  Turing’s universal machine), would have physical nature which is distinct from physical nature of the initial self-reproductive system. Almost 10 years prior to the establishment of  the informative-descriptive role of nucleic acids in the process of reproduction “living” molecules of proteins, von Neumann gave the most complete explanation of some feature of bioinert and living substance: it is always  connected, at least, with two - material and information - levels of material organization [4].

Thus, thorough investigation of  physical and chemical processes in macromolecules and biopolymers should be considered from the point of view of their “being contained” not in usual, Euclidean space, but in space of von Neumann’s self-reproductive (and self-comlicative) systems. The latter is very different from the former by its essential topological non-triviality: anisotropic flows of impulses move continuously through each almost elementary cell-automaton of the area of space, occupied by it. They form so-called binding and time loops, which “read out” or alter (or both many times running - in central cells) the state of each cell of space of self-reproductive system  in each cycle of self-reproduction [4].

Fourth, modern science paid attention to the fact that functionality and complex functionality of geometrical structures of biopolymers depends not on the individual properties of atoms, they consist of,i.e. of carbon, hydrogen, oxygen, nitrogen and sulfur, but certain integrated characteristics of their amino acids components, which modify all individual features of the atom, if these features have any biological value.All living substance, irrespective of a place, it takes on evolutionary ladder, contains the following types of macromolecules: а) nucleic acids (DNA and RNA: DNA stores genetic information necessary for reproduction, and RNA helps to transport hereditary information from genes to protein-synthesizing systems of living cells); б) proteins, which basically serve as enzymes in chemical reactions or as structural components of organisms; в) polysaccharides and lipids: and both serve as sources of energy and structural components.

Except for these combinations many lowmolecular combinations  (α-аминокислоты, purins, pyrimidines and organic co-factors) are wide-spread. More important thing is that almost at all investigated forms of life down to smallest details many sequences of biochemical transformations and metabolical ways are identical. We can take, for example, anaerobic glycolysis, the citric acid cycle, biosynthesis of protein, replication and transcription of nucleic acids, etc. [35].

All these facts prove fractal and directed character of the evolution of global space-time of life.
Fifth, the basic attribute of life is self-reproduction, self-renovation of protein bodies, which are based of self-replication, i.e. doubling of DNA molecule and the transfer of genetic information to a new-born cell. In this connection V. Goldansky gives the following definition: “Life is the form of existence of biopolymeric bodies (systems), capable of self-replication in conditions of constant exchange by substance and energy with the environment » [25, 25].

Sixth, it should be understood thatal the formation of space-time of life did not occur “suddenly”, but was the consequence of almost milliard-year period of development of the transitive form. The process of evolution, despite of its fractal character, is a consecutive process. The global space-time of inert substance is the fluctuating environment, chaotically reproducing fractal spaces with various internal changes in different intervals of time. The transitive period is a conventionally defined period of the evolution of space, which result in succesive “rise” of new geometrical postulates, which fited the fluctuating environment. Initially these postulates did not bring anything new and radical in the geometrical world of matter. The fractal evolution of global space does not know quick radical changes in the geometrical world. They practically are impossible. The rare exceptions are anomalies, which at once are rejected.

In the geometrical world the process of consecutive replacement of one set of fractalities by another, more stable and “fitting” the geometrical structure the universe prevails. Therefore, the introduction of new geometrical postulates requires a long period of time. They do not form at once and together, but gradually, probably one by one, and are combined with each other. And in terms of time we can conventionally establish this evolution of space: transition of one state of matter to another through a transitive form. Thus, space-time of living substance arose as a result of consecutive formation of a complex of geometrical postulates, which changed considerably the geometrical world. The geometrical world of matter got the new property – complex functionality.

Seventh, to understand the space-time of living substance we should take into account the following “wonderful acquisition, which later influenced greatly historical way of development of fauna on the globe” [9,   15]. The first to find out and investigate it was the outstanding Russian nuerofphysiologist P. Anokhin.

“The matter is that there was a basic difference between consecutive influences of the external world and reactions to these influences on the part of living substance. The external influences on organism could be in different time intervals and originate from different sources (they were determined only by the principle of sequence). At the same time all these influences converged to the same protoplasm of a living being, causing different chemical reactions, which developed within the limits of the same protoplasm entity.

“… Indeed, if various quick chemical reactions became possible in a small lump of living substance, which was a multimolecular open system, then some regularly repeated external influences (though separated by large intervals) began to be reflected in quick chemical transformations of this substance according to physical or chemical quality of these influences.

“Gradually the difference of time parameters for events, occurring in the external inorganic world, and in chemical reorganizations of a living organism became clearer. The result of these interactions was a universal regularity in adaptation of an organism to external conditions, which afterwards rapidly developed during all evolution of fauna: quick (in chain chemical reactions) reflection of slowly developing events of the external world” [9,   15-16].

“By means of anticipation the very first living organisms, separated from the external world by simple membranes, could quickly build chains of chemical reactions to repeated consecutive external influences. Such chains of chemical reactions were based on multimolecularity and very complex in its structure protoplasm of the first living beings…

“All the history of fauna is the example of improvement of this universal and most ancient law, which can be called anticipatory reflection of reality, i.e. million times accelerated development of chains of chemical reactions, which reflected consecutive transformations of this reality in the past” [9, 18].

P. Anokhin considers that the anticipatory reflection of reality is “the basic form of the adaptation of living matter to the space-time structure of the inorganic world, in which sequence and repeatability are the basic time parameters” [9, 18].

Eighth, consecutive actualization of new geometrical postulates “directed” (as a new qualitative branch) the evolution of space towards multilevel geometrical structures. Therefore, all subsequent fractal structures of this branch of evolution marked the development of multilevel (complex-functional) geometrical structures. Topology of global space-time of living substance is the development of spaces identical in a number of basic geometrical postulates. Fig. 5 represents topology of global space of life. The determining (fundamental) level of life is the molecular-genetic level, or level of macromolecules and biopolymers. All geometrical postulates determining self-sufficiency of global space of life are actualized here. All subsequent levels derive from here and differ only by minor parameters. But, nevertheless, these “minor” parameters allowed V. Vernadsky  to differentiate time conventionally into three processes: “first, time of individual life, secondl, time of change of generations without the change of the form of life and, third, evolutionary time - change of forms simultaneously with change of generations” [22, 31]. I would like to emphasize that this generalization is conventional and distinguishes only three stages of evolution of space of life in time. In my view, it is to more correctly to distinguish the development of space, according to the hierarchy represented in fig. 5. On the one hand, it structures the development of space in time, on the other, it discribes the contents of the evolution of space-time of living substance.

The established topology of space-time of life determines extrapolation of a geometrical structure of life to the maximal equilibrium (state of stability). And in scales of the universe, and in scales of the Solar system,  the evolution of space-time of life is concerned with the striving of systems of life to maximal stability and minimal entropy.

Ninth, I would like to pay attention to the fact that the distinguishung multilevel geometrical spaces (state of living substance) as a separate branch of evolution does not mean degradation or a “stoppage” in the development of the previous state of matter. As we see in fig. 2, the evolution of any global space-time is practically the infinite extrapolation to perfection, to achievement of the state of stability. The development of separate space-time is that same fractal, as the evolution of matter in general1.

Tenth, the unique role in the organization of space-time of living substance plays water. On the one hand, water protects structures of life from destructive influence of the external environment. The water layer 10-12 м thick forms the screen, which is practically equivalent to ozone layer in terms of protective functions. On the other hand, water is biological solvent wiht the following properties important for the formation and development of life: а) amphoteric character and ability to self-dissociation into cation (Н +) and anion (OH -); b) high dipole moment and the dielectric constant; c) small viscosity; d) high thermal capacity and the concealed heat of transformation, which protects organisms from rapid changes of temperature. Still on the other hand, the role of water in biological systems includes those factors of stabilization of macromolecules, which are provided by general structural features of water [50].

In my view, modern science is not yet fully “aware” of the role of water in the formation and development of space-time of living substance. In fact, the retrospective analysis of the evolution of space of lifeshows us that the primary structures of living substance, born in water, subsequently, in the course of the evolution of system of life, did not separate from it. They included water environment in the process of development. From a cell to multicellular organisms, water is the basic environment, in which complex functionality arises as a new property of matter. Water is identical geometrical environment, in which the probabilistic fornation of multilevel geometrical structures of life is possible. Outside of this environment the spatial organization of life is not possible.

Eleventh, the space-time of living substance is, first of all, the world of energy, ensuring complex functionality of matters Energy, as such, is a consequence of chemical transformations at the atomic and molecular-genetic level. But not all energy stimulates complex functionality. Energy of living substance should be geometrically identical to space of life. Only in this case it can influence the evolution of life.

The structures of living substance are conventionally divided in photosynthesizing and chemosynthesizing [34]. Photosynthesizing bacteria, for example, use energy of solar beams, whereas chemosynthesizing bacteria use energy, resulting from various chemical reactions, for example, reactions of oxidation of sulphuretted hydrogen. The structures of living substance either synthesize food themselves using bicarbonate as a raw material, or consume substances, made by others organisms.

In my view, energy of living substance nedds more thorough investigation. Photosynthesis is considered to be the main thing. But this process dominates in space-time of biointelligent substance. In space of living substance it has insignificant role. Energy of life includes: а) geometry of space of living substance, which results in releasing chemical energy as a result of transformations of complex structures of molecules and genes; b) influence of energy of inert substance, which is transformed by structures of life into identical geometrical form and is used in the process of the evolution of system of life; c) space of water environment. We always should remember that the evolution of living substance occurred (is occurring and will occur) in water environment. The coming out of living substance onto land is a new stage in the development of matter – the formation and development of space-time of biointelligent substance.

Twelfth, G. Weatrow believes that “physiological time differs from physical time in that it is, in fact, internal time, concerned with space, occupied by living cells, which are rather isolated from the rest of the universe” [64, 89]. This statement, as matter of fact, is not erroneous, but also is not determining. I emphasized it because, in modern science, both time and space of life are related basically either to the functioning of a cell, or to space of an organism. But these are secondary structures in the system of life. As we see in fig. 5, the fundamental level of living substance is the molecular-genetic level. And, hence, it determines all important paraneters of space-time of life. Therefore, when we speak about “internal time”, we notice only a secodary aspect, because it is not clear, what “internal time” can have biopolymers or macromolecules? In fact, is it possible to speak about “internal time” with regard to a cell?

Perhaps, it is necessary to consider the functioning of a cell as cumulative work of biopolymers, as a multilevel structure “assembled” out of various complex structures! In this case time loses “internal” sense, because the whole structure of life becomes more and more complex multilevel geometrical structure. Complex biopolymers form geometry of a cell, and then combinations of cells and their geometries form a uniform geometrical structure of an organism. The geometrical space of an organism forms the geometry of the population-evolutionary level, etc. So when topology of life reveals such aspect, we will find out the “real” role of time, its being the indifferent chronometer and a relatively independent observer. 

Thirteenth, geological time fixes the course of geochemical, geological, geophysical, radioactive, magnetic processes, changes of generations of organisms, evolutionary process of change of organisms species, geobiomes and the biosphere as a whole. It shows stages of transition of inert matter into living substance, and determines features of the further evolution of system of life.

Geological time is independent of and indifferent to these processes. Its rhythm (“running of time”) does not change, but the scales of measurement are increased, i.e. metrics changes. In fact, if the break in time between махimal and minimal value at the atomic level of inert matter exceeds 1075, at the molecular-genetic level this difference is much less (≈ 1050).

Fourteenth, space-time of living substance (if we take into account the absolute character of time) is, first of all, dissymmetric space. We come to a very important and, unfortunately, poorly investigated subject in modern science – symmetry of space and its components.

The deflection from symmetry in the process of the evolution of matter is not yet fully investigated, though it is paid more and more attention. It is quite natural, because all three known states of matter were formed as a result of radical changes in space caused, mainly, by the deflection from symmetry. The geological time fixes the extension of the first global deflection from symmetry: the formation of substance with considerably new properties of space on the basis of the atomic level of inert matter. The Euclidean geometrical spaces resulted in the formation of dissymmetric spaces of von Neumann’s self-reproductive and self-comlicative systems.

Dissymmetry of life is rooted in the evolution of the atomic level. We are especially interested in carbon and its combinations as the base of life. I. Adabashev writes: “The activity of carbon is not accidental; there is strong objective necessity of the formation of certain chemical bonds. Its atom has only four electrones, though there is enough room for eight. Therefore, it has “four empty places”, which can be filled by electrones of four other atoms. Thus the dissymmetric, i.e. incompatible with its mirror image, structure is formed” [1, 118]. It was established later that several dissimmetric combinations of carbon, similarly to a powerful stamp with certain form, “imprinted” certain asymmetry almost to all molecules of known living beings at the stage of primary “broth”. Even cytoplasm, which fills space of a cell, is dissymmetric too. And it is not accidental. The calculations show that metabolism is four times slower, when there is complete symmetry of the left and right combinations [1].

We already marked, that dissymmetry implies chirality of biopolymers. Absolute chirality is inherent in living substance: proteins contain only “left” amino acids, and nucleic acids contain only “right” sugars. V. Goldansky asserts that “self-replication can arise and be supported only in chiral environment. This means that in the prebiological organic environment there should be deflection from mirror symmetry even before self-replication, for this process practically is impossible in racemic mixture”. (Hence:) « … Deflection from mirror symmetry of the initial organic environment, transition from racemic state to chiral one took place at the stage of chemical, prebiological evolution” [25, 27].

Fifteenth, the important characteristic in space of living substance is the size of geometrical structures. The range of dimensions of organisms is big enough: from combinations of large molecules of chemical compounds (10-6) up to huge representatives of flora (104). In modern science there is wrong opinion concerning the maximal size of the representatives of living substance, which is that higher animals belongs to them. But it is not so. All organisms, which have the elementary nervous system, do not belong to space-time of life. These are the transitive forms to the following state of matter – intelligent substance. Therefore, their geometry is different substantially, it is subordinated to new laws and regularities.

Geometrical space of living substance is limited to the kingdom of insects, the most complex organisms, subodinated to the laws of life. Probably, the geometry of space of living substance does not imply further quantitative and qualitative growth of biopolymers and their compounds. I admit that global space-time of life has following limits: the minimal value is the possibility of functionality as a property of matter; the maximal one is the possibility of the centralized control of an organism.

Sixteenth, the geometry of space-time of life is based upon the laws of functioning of a cell, tissues, body, etc. A. Labory states that functional activity of a tissue, organ or cell depends on the system metabolism. He distinguishes three types of metabolic systems1:

1. Type A, or positive pentose type. It is characterized by that its pentose way of metabolism  is better supplied with enzymes; its threecarbon cycle is inactive or absent at all. This type provides phosphorylation by anaerobic glycolysis. This system is not sensitive to anaxy. This type of metabolismhas two features:

а) catecholamines in cells with this type of metabolism do not stimulate, but suppress Embden-Meyerhof-Krebs pathway, which results in the restoration of НАДФ, lowering of the oxidative-recovering potential, increase of intracellular potassium;

б) the cell with this type of metabolism is characteristic for spontaneous rhythmic movements. Usually these are phylogenetically old structures, which preserve embryo type, which testifies to rather late occurrence of oxidative processes in the evolution of living essences on the globe. The absence active oxidative phosphorulation makes these structures less sensitive to influences of the external environment, at least, these influences can not disturb their functional automatic rythm.

2. Type B, or positive type of Embden-Meyerhof-Krebs cycles. It is characterized by specific enzymes and absence of enzymes, which activate pentose way. The cells with this type of metabolism are excited by catecholamines, have a lot of mitochondria, little fatty inclusions, are very sensitive to anoxia. Such type of metabolism serves to release energy in the form of work and heat. This type of metabolism is characteristic for striated musles, fibres of myocardium, smooth muscles of many vessels, neurons. In the organs this type of metabolism is characteristic for cells with pentose type of metabolism, in fact, functional metabolical symbiosis.

Metabolism is influence by the activity of internal secretion glands. Hormonal regulation of processes occurs at all levels of organization, which is an important factor of integrity of a living organism.

3. Type C, or equilibrium type, is characterized by harmonious parity of enzymes of both types of metabolism. The cells of liver, leucocyte, fibroblasts belong to this type.
Seventeenth, we should always take into account that the space-time of life is a secondary state of matter in the universe. This implies three important consequences. The first is the restriction of the area of distribution of living substance on a separate material object and in the universe. The geometrical space of inert matter only in the certain (narrow) limits alows the expansion of space of life. This hegemony of space of inert matter is seen at all stages of the evolution of living substance, which makes it dependent and probabilistic.

The second consequence is that the restriction of space of life by geometry of inert substance entails another limit – a quantitative one. The mass of living substance (its amount) on the separate material object is strictly limited, and, probably, a constant magnitude. There are different figures, but all of them need to be corrected, as they combine biomass of living and biointelligent substances.

The third consequence is that living substance makes physical and chemical unity. Inspite of the variaty of living organisms, they are so similar in physical and chemical aspect, and so what is harmful to one of them can not be absolutely indifferent for others. This consequence is conditioned by geometrical “limitation”, which strictly determines borders of space of life. If physical and chemical parameters are determining for inert substance, they are the essence of geometry of global space for living substance. The main role belongs to the quantitative and qualitative changes of functional capacities of various geometrical structures.

Eighteenth, probably, the space-time of life differs from other global spaces by the mechanism of fractal evolution. If every fractal becoming of space in space of inert matter occurs in consequence of combination or division of this or that complex of geometrical postulates, in space of living substance this mechanism is more complex. Here the self-reproduction (“birth”) of ready multilevel analogues takes place, which are originally functional. In this connection V. Vernadsky renewed the forgotten principle (principle Redy-Vernadsky): the living canbe born only from the living [21]. The formation of life is impossible on the basis of space of inert substance, because the geometrical environment is essentially different.

For this reason astronomical time “fixes” the events of physical connection and disintegration of matter, geological time – the events of chemical and biological division and birthes (self-reproduction). There is a deep substantial difference between them. In the first case the fractal evolution complicates geometrical one-dimensional structures of inert substance, in second, there is a complication of functional multilevel spaces. Therefore, astronomical time only seems to differ from geological, though, in fact, they are substantially homogeneous and coincide over a long period of evolution.  It is their metrics and structure of space that are different.
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       Fig. 11. Basic stages of the molecular evolution and origin of life (Accoding to S. Fox)  [70].

Nineteenth, according to modern views, the evolution of space-time of living substance developed by way of: 1) self-organization at formation of macromolecules; 2) self-assembly of these molecules and 3) self-reproduction of the assembled microsystem. Presumably, the biogenesis has the following stages (fig. 11). This scheme is simplified and presents the probable sequence of stages of the process of development of life. But, nevertheless, the discrepancy of stages of evolution of living substance with development of inert matter is clearly seen.
V. Goldansky distinguishes three basic stages of the origin of life. The first stage is the formation and accumulation of various organic compounds, including major components of biopolymers (amino acids, sugars, nucleotides, etc.). At this stage racemic mixtures of optical isomers were generated.

The second stage is the deflection from mirror symmetry in the “primary broth” and the formation of chiral organic environment. Now there are only left amino acids and right sugars available.
The third stage is the formation of short (several hundred parts) chains of nucleotides, the elementary strings of future nucleotides DNA and RNA in the chiral environment. Such elementary polynucleotides can be the base for the synthesys of elementary chiral fragments of polypeptide nature [25].

§ 31. Now we will turn to the discussion of a wide-spread idea of the “acceleration” of evolution, which has some consequrnces for the concept of time, because this latter loses its absolute character and a lott of other important properties.

The so-called “acceleration” of the evolution in living organisms, the mechanism, underlying it, was thoroughly analysed by Russian neurophysiologist P. Anokhin. He was the first to indicate th important fact that in the course of the interaction of developing living substance and inert matter “… such ratios were gradually formed, which entailed more and more vivid distinction of time parameters for events, occurring in the external inorganic world, and for their consequences in chemical reorganizations of a living being. In the result of these absolutely real interactions at this stage there appeared one universal law of adaptation of the organism to external conditions, which went on developing in the course of thel evolution of fauna: very quick (in chain chemical reactions) reflection of slowly developing events of the external world.

… All these conditions, formed at the earliest stages of the evolution of living matter, resulted in that protoplasm became capable of reflect in microintervals of time of its chemical reactions those consecutive events of the external world, which can be developed, on the contrary, in microintervals of time” [9, 16].

So  it is a question not  of the “acceleration” of the evolution, but of basic distinctions of geometrical structures of inert, living and intelligent substance. Because of new global properties – complex functionality, associativity, etc. – each state of matter  is “more active” both in internal functional and external functional activity for the same interval of time. It makes wrong impression of the “accelerated evolution”. In fact, it is a question of new geometrical structures, the consideration of which requires new metrics of time. Therefore, different metrics of time is used, while considering spaces of living and intelligent substance, which is based on that same atom of time.

§ 32. I would like to discuss more in detail such an important property of matter, as growth: irreversible quantitative increase of substance during its existence. At present this property is attributed only to living substance, which is, in my view, not quite correct. In fact, growth is a property of all states of matter, as their geometry implies close connection between separate geometrical structures and external space. Any state of matter in the structure of the universe is an open system. And we know that only in open systems the speed of reaction in one direction is quicker, than in the reverse [44]. We mean that the substantial basis of the fractal evolution of the universe is the mechanism of the so-called stationary equilibrium [50]. The thermodynamic equilibrium is characteristic for the closed systems, the stationary state is characteristic for open systems. The similarity between them is that in both cases the system preserves in time constant properties, and the radical difference is that in the condition of thermodynamic equilibrium there is no change of free energy (dF = 0) at all, and in the condition of a stationary state it is continuous, having constant speed (dF = const). Thus, the stationary state is constant not because free energy is at the minimum (as in case of, for example, formation of a crystal), but because the system gets free energy from the external environment in the amount, compensating its decrease in the system [50].

This property of matter needs to be fully geometrically described. But we can deduce a number of consequences now. First: geometrical instability of substance (and, accordingly, of fractal space) is due to the open character of systems, to dependence on the external geometrical environment. Second: the fractal evolution of matter implies, first of all, continuous quantitative involving of initial structures (geometrical postulates) and qualitative changes, concerned herewith. For example, the quantitative increase of atoms in one geometrical structure, which is clearly seen in the universe. Third: the formation of borders (limits) in the development of space is caused by necessary identity of the internal and external spatial environment. For example, constraining borders of space-time of living substance are the possible physical and chemical parameters. Fourth: the dependence of quantitative development of spaces on the external geometrical environment stimulates their qualitative growth. For example, the quantitative limit of living substance on separate material object stimulated substantial (qualitative) change in geometry of space of life. Being identical in physical and chemical parameters, it evolved rapidly in substantially new (complexfunctional) respect.

§ 33. Time of intelligent substance is termed historical time in modern science. What do we know about historical time now? First: I can not but assert that modern science has no scientific definition of historical time as a concept. It is considered to be time of development of mankind. But what is the meaning of this time and of the “development of mankind”? There are no definite answers to this question.

I will try to make this point as concrete as possible. Though I must admit that this sphere of knowledge is quite new, and so the most part of what will be stated are assumptions based on empirical knowledge, and they need scientific substantiation.

Time of intelligent substance (historical time) is, first of all, a complex of events embodied in a radicaly new level of development of matter: space-time of intelligent substance. It is a mistake to say that historical time is the time of development of mankind. Historical time is concerned with the evolution of both biointelligent matter, and intelligent substance. They are both based on the evolution of the fundamental level (mentality), and so we can formulate the following statement: historical time is the vector of the evolution of mentality. It fixes fluctuating processes at the level of neural complexes, the birth of geometrical spaces with a new qualitative property (ability to associative work with information). It is in this spatial continuum that substantial predetermination of historical time is concealed. Neither the evolution of man, nor the evolution of society do not explain time of intelligent substance. As we see in fig. 7, these are not primary spaces in the system of intelligence. Historical time reveals its contents in global (fundamental) space - geometrical structure of mentality. Therefore, when we speak about historical time, we, first of all, mean geometrical space of mentality and events, occurring in it.

Second: historical time is directly related to the new property of matter – its capability for associative work with the information environment. Here we have a new geometrical structure with not only complex functions, i.e. reactions to changes of the external environment, but with the ability to structurally interact with it, predetermining (anticipating) events and creating new, artificial1 states of existence. For the new geometrical structure the external world turned into information2. Mentality actively interacts not with the material world, but with information. Information is a new form of the universe. The interaction of mentality and information (external world) resulted in different kind of associations, which were embodied in the sphere of existence of intelligent substance – the noosphere. Therefore, historical time fixes the evolution of associative possibilities of mentality and the sphere of their embodiment (the noosphere).

Third: now we will try to determine the metrics of historical time. It is ligical that the minimal value of historical time should provide associativity – the new property of matter. It approximately makes 10-2 с. This value requires specification. It needs to be emphasized that this value determines the shortest interval of time, revealing the mechanism of work of the brain (i.e. the process of thinking) with internal (words and word combinations) or with external stimuli. The maximal value of the metrics of intelligent substance amounts to the hypothetical figure of existence of this state of matter in the universe (fig. 2).

Thus, the metrics of historical time looks as follows (fig. 12):
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Fig. 12. Metrics of historical time. The minimal value («atom» of historical time) ≈ 10-2 с; the maximal one ≈ 109 (time of development of intelligent substance in the universe).

Fourth: time of intelligent substance is correlative even in the greater degree, than geological time. The increased relativity of historical time is conditioned by its remoteness from astronomical time and, accordingly, from the “atom” of time, established above. What are the consequences of the increased relativity of historical time? The first one is that, for global space of intelligent substance, relativity of time means still greater instability in geometrical structures. The increasing relativity of time is permanently connected with the increased instability in the evolving geometrical structure. Therefore, the new property of matter – its capability for associative work with the information environment - is a consequence of the striving of a geometrical structure to achieving a state of equilibrium by way of new qualitative transformations. The stationary equilibrium of geometry of living substance was in essence replaced by dynamic equilibrium of geometry of intelligent matter.

The second consequence is that relativity of historical time entails its being considered from two points of view: 1) from the point of view of space-time of living substance, i.e. with regard to the scales of geological time, and 2) from the point of view of space-time of inert matter, i.e regarding the scales of astronomical time. Each point of view is based on different parameters, which, so it seems, results in a mess. In fact, it is necessary to make the task more concrete, to determine the scale of consideration of historical time (from the point of view of geological or astronomical time), and then to analyze this or that historical event.

Fifth: historical time is more “slowed”, than geological time. The “slowing down” of time is conditioned by the complication of geometry of intelligent substance. If the minimal admissible value of time, which ensures complex functionality, makes ≈ 10-5 с, the adequate value, which ensures associativity, is ≈ 10-2 с. But it is the principal difference which is important for us: in the process of complication of geometry of states of matter, time, required for the elementary changes in geometrical structures, is increased. Complex functionality, associativity and other still unknown  properties of state of matter are concerned, on the one hand, with the complication of geometry of space (multi-level structure, dissymmetry, etc.), on the other, with the increase of the metrics of time (the “slowing down”), as the events, occurring in complicated geometry of space, require more time. Therefore, the processes in geometrical spaces of living and intelligent substance are not accelerated, but slowed down regarding the “atom” of time, as initial magnitude.

Sixth: the “slowing down” of historical time regarding the “atom” of time, is compensated by the opposite property – the scale of changes. The comparison of the ratio “time-activity” shows that, if we conventionally reduce activity, for example, living and intelligent substance to a uniform value, time of achievement of this value is different with two states of matter. Intelligent substance will achieve it much faster, than living one. Hence, geological time (if it is considered as time of realization of the potential of living substance) is much longer than the correlative parameter of historical time, i.e. against a background of the “slowing down” of time rgarding the “atom” of time, there is the increase of scales of changes in the material world in consequence of the raising activity of states of matter. Each subsequent state of matter is more radical and grandiose in its activity. For example, living substance changed the air of separate material object the Earth in the process of the formation of the biosphere. But it required several billion years. Intelligent substance needed several hundred million years for the construction of the considerably new sphere of existence – the noosphere, (including the period of the formation of biointelligent matter).

Seventh: we have established that historical time fixes the processes, occurring at the fundamental level of intelligent substance (mentality). Hence, time of intelligent substance is not time of life (a period of ontogeny) of a man, but rather the parameter of realization of the creative potential of mentality. Time of human life can be forty or sixty years. The period of ontogeny does not reveal the value of life of man and society. The other question is how much time does a person need to realize its abilities. For there are people, who achieve much more within forty years, than others – within 60 - 70 years. Therefore, historical time measures the realization of creative potential of mentality, both a particular person and society as a whole in time, but it is not at all the duration of ontogeny1.

This suggests the definition of “leadership”, i.e. the question of the role of a person in history. The more active the position of a person in daily life and the more projects he realizes, the more important is his role on historical scene. History keeps the memory not of those, who simply live, exist, but those, who create, realize creative abilities of their mentality in daily life. The duration of life is not of great importance if the creative process: the longer is a person”s life, the fuller he realizes his abilities. The creative man lives every day: as if each day is the last one for him, and it is necessary to do as much as possible within twenty four hours.

§ 34. Now we will give geometrical interpretation of the term “information”, which is so important for space-time of intelligent substance. The history of the information theory is presented in the works of A. Ursul [66-67]. There are two main stages in its development: 1) probability-statistical information theory of C. Shannon and 2) epsylon-entropy (combinatory) approach of A. Kolmogorov. Both theories indicate the statistical role of information, which compensates nonequilibrium (openness) of the geometrical structure of intelligent substance.

The geometrical interpretation of information is best chararcterized through the analysis of the evolution of space. The information environment is the geometrical environment identical to geometry of the global space-time of intelligent matter. The analysis of the fractal evolution of the universe, from the fundamental atomic level on, reveals the following regularities. First: the space-time of inert matter is the evolution of substance at the level of nuclei, elementary particles (photon and neutrino), atoms and micromolecules. The global space of inert matter is substance with complex quantitative and qualitative composition. In the process of the formation of the system of inert matter (hierarchy of secondary spaces) it was the primary, determining environment. It worked as the “external” environment, which “compensated” nonequilibrium geometrical structures of subsequent evolving fractal spaces. Therefore, the concentration of substance of nuclear and atomic structure is of key importance for the spatial organization of inert substance. This concentration is both: 1) the basis of the evolution of the system of inert matter, 2) and the source of “compensation” for all nonequilibrium spatial organizations of inert substance, 3) as well as the source of the formation of new spatial organizations.

Second: the global space-time of living substance has a qualitatively different basis. The geometry of biopolymers and complex functionality as the new property of matter is based not on the atomic environment, but the energy one. The radically new, multilevel geometrical structure of living substance generated a new basis of equilibrium - energy. Complex functionality implies multilevel nuclear structures, forming considerably new geometrical spaces dependent on energy supply. The molecular-genetic level is, first of all, the initial geometrical environment with the  energy potential inherent in it. The subsequent evolution of space of life is determined by geometrical nonequilibrium structures, which require constant supply (exchange) of energy to be relatively equilibrium: chemical, biological (a name does not matter). Thus, if the atomic concentration of substance (i.e. substance as it is) is the initial and determining environment for inert matter, then, for living substance, the determining environment is energy, which is formed as a result of disintegration of complex nuclear structures - macromolecules and biopolymers. The existence and development of living substance is possible only in the energy environment with definite geometrical parameters. However not all energy stimulates the evolution of life. The energy of living substance determines nonequilibrium, unstable multinuclear geometrical structures, and their disintegration leads to the formation of the new property of substance - complex functionality. And as complex functionality is possible only in multilevel nuclear organizations of biopolymers, energy should be substantially identical to the geometry of hte determining molecular-genetic level.

Therefore,  nonequilibrium of space of life is “compensated” not by substance, but rather by supply of energy, inherent in geometrically identical substance.

Third: nonequilibrium geometrical structures of the space-time of intelligent substance are “equilibrated” by the information environment. We have already shown that mentality as global space of intelligence is characterized with the new property, associativity, in its geometry. Intelligent substance is, first of all, the nonequilibrium geometrical structure able to work with the information environment. Mentality as geometrical structure does not perceive neither substance, nor energy. They are not identical with it in geometrical respect. Mentality as biopsyfield and the fundamental level of intelligent substance is characterized by geometry, based on the exchange of information. Mentality is identical with information as a geometrical structure on its contents,  and its evolution is the result of interaction with the latter. Nonequilibrium of geometry of mentality is compensated by the continuous exchange with the information environment. Information is both substance, and energy for mentality.

Thus, we come to the conclusion that the external environment appears in three essentially different contents for each of the three states of matter. For inert matter, the external world is the nuclear and atomic organization. For living substance, it is the world of energy, which is transformed by structures of life into biological energy and is used for maintenance of complex functionality. For intelligent substance, the external world is information, which “equilibrates” nonequilibrium geometry of mentality. Mentality works with information by means of association, using it and to some extent altering secondary spatial structures. The inner self of a man is secondary space, organized on the basis of the associative work of mentality with the information environment. Information is the necessary precondition for the development of mentality. The evolution of mentality is the development of the ability of mentality to work with the information environment. But the concept “material environment” is not identical to the concept “nformation” (information environment). The information environment is a small part of the material world. If life transforms inert conditions and creates conditions for its existence (biosphere), then intelligent substance transforms the external material world into information. Mentality designates (interprets) the phenomena of the external world and so discovers it as information. But in process of evolution of mentality the quality of hermeneutic “development” of external environment changes. Phenomena and processes in the universe appear in interactions and structures of larger scale. The less is the cognitive potential of mentality, the “narrower” are its associative capabilities, and vice versa, th more information mentality can process (i.e. to designate and learn), the brighter and more grandiose it perceives the universeе. For this reason perception of the universe is subjective in many respects. Different people have different mental associative abilities. It is the average value of biopsyfield of intelligent substance on a concrete material object that allows to establish how successful was the interpretation of the processes and phenomena in the universe by mentality. Or how successful has mentality transformed the phenomena of the external world into the geometrically identical information environment.

§ 35. The most difficult question is the global space-time of intelligent substance. The matter is that our data are mostly empirical, and we deal mainly with scientific forecasts. First of all, the global space-time of intelligent substance is the fluctuating environment, which undergoes fractal evolution in time. Geometry of such space is nonlinear and nonequilibrium, as well as geometry of previous two states of matter.

Second, nonlinearity and nonequilibrium of geometry of space of intelligent substance is based on the information exchange with the material environment. From biointelligent structures on, the continuous development of nervous system has been going on for ten million years in the universe. This fact was first indicated by the American professor J. Dana, who analysed the development of this geometrical feature of the Earth from elementary amphibia to higher animals. E termed it as the process of cefalization. Thus, the next step of the evolution of the universe is concerned with the development, based of complex functionality of associative abilities of matter. The geometry of substance ensured now not only self-development, self-reproduction and so on (i.e. complex functioning), but initiated a new line of development – the ability to active (transforming and creative) work with the information environment. For biointelligent and intelligent substance the external world changed its appearance; intelligent substance began to actively interact with information: to accept, process, store and extract it in a modified form, as association. This permanently developing information exchange is the substantial charcteristic, which, on the one hand, determined space of intelligence as a new step of the universe, and on the other, revealed itself as the stimulating force, underlying the evolution of intelligent substance.

Third, the formation and development of biointelligent and intelligent substance are conditioned by the changes in geometry of space. And though, discussing the global space-time of life in § 30, we did not differentiate between spaces of bioinert and living substance, now, discussing the global space of a intelligent matter, I think it necessary to differentiate between the evolution of the transitive form and the state of matter. I think this question is far from being solved. Therefore, we will discuss spaces of a biointelligent and intelligent matter separately.

 I distinguish six main geometrical features of the space-time of biointelligent matter1. The first feature is the initial organization of this space. If the initial level of inert substance is the level of space beams (fig. 3), the initial level of bioinert substance is the level of macromolecules, the initial level of living substance is the molecular-genetic level (level of biopolymers), and the initial level of biointelligent substance is the cellular level, i.e. geometrical space-time of a cell.

The cell is an initial functional unit in the organization of biointelligent substance, which is capable to independent and steady reproduction of itself as a single unit. Neither huge protein molecules, nor long chains of nucleic acids can themselves form a structure capable of independent self-reproduction. Only integrated complexes of the former and latter - organic cells – have such a property [4]. A cell can exist both as a separate organism (bacteria, protozoa, some algae and fungi), and in tissues of multicellular animals, plants, fungi. Only viruses are nonocellular forms of life [19, 40].

The second feature of the space-time of biointelligent substance was the evolving of neurons with various levels of organization and development out of the level of cellular structures. In fact, this was an initial point of the formation of a radically new spatial organization. If we compare geometry of space of a cell and a neuron (from Greek neuron - vein, nerve), we can see two structural units of two states of matter: a cell (living substance), and a neuron (biointelligent substance). Modern science distinquiches the following characteristics of neurons: а) indivisibility; b) special (in comparison with muscular cells and fibres) excitability and conductivity; c) ability to form stable connections with other cells. The differences in geometry of space of the celsl and the neurons are the differences between living and intelligent substance, between two properties of matter: complex functionality and associativity. N. Amosov described the evolution from cells to neurons in his book “The Regulation of Vital functions and Cybernetics” [7]. In my view, this study is very important for the understanding of the stages of formation of new geometrical space. So we will discuss it more in detail.

N. Amosov divided all cells, organs and systems of the organism into two conventional groups: working and regulating. The cells, which carry out functions necessary for complex organism (movements, protection, food supply, proliferation, etc.), belong to the working group . The cells, which carry out functions of perception and processing of information necessary for management by numerous working elements, belong to the regulating group. Both working and  regulating cells underwent significant changes in the course of the evolution. But if working cells evolved in space of living substance and developed according to the laws of life, regulating elements underwent fractal evolution in new space of biointelligent substance. And their work was becoming more and more different substantially from the work of working cells.

“The first multicellular organisms were a structure with closed cavity inside (though all cells also looked outside), filled with liquid, which was the first internal environment of the organism. So it was possible for cells to interact with each other not only through direct contact, but also through this environment, excreting products of their metabolism in it. Thus the first regulating system arose, which I call conventionally chemical nonpecific. The last word means that the products of metabolism common for all cells (ions, gases, simple chemical substances) were the active factors in the system.

“At the following stage of evolution a part of the cells was inside and lost completely contact with the external environment. From that moment on their life began to depend on the outside cells ensuring certain composition of internal liquid. If for some reason it deviated considerably from usual, the internal cells reacted by disorder of metabolism and excreted various intermediate products into the the internal liquid. Afterwards these products became hormones, which evoked activity of external cells, i.e. regulated them. Thus second regulating system – endocrine - arose.

“The first and second systems act diffusively. As long as all outside cells were identical it was all right. In the process of specialization of cells there appeared also new regulating elements ensuring purposeful influences of internal regulating cells on outside targets. This was still the principle of chemical influence, though it became more limited. Thus a third regulating system arose, which we know now as the autonomic nervous system. Some internal cells developed processes, one of which was especially sensitive to changes of the internal environment. It was the receptor. Another one got into a group of specialized working cells to purposefully influence their activity. It was the effector.

“The fourth system arose together with special organs of movement – muscles. It is possible that at first they were regulated by the internal environment through the autonomic nervous system, but later behaviour of a living being began to depend more on external conditions. It is possible that a part of outside cells has developed special sensitivity, having turned into receptors, and, having combined with muscles, began to regulate the latter. May be, this function was taken by some cells of autonomic nervous system. Thus the fourth regulating system – somatic nervous system - arose.

“There is a number of general regularities in the development of regulating systems. They are as follows:
1. The regulating systems (RS) arise under new conditions of existence of an organism and with the development of new functions.

2. The “younger” is a system, the more specialized is its action, the less is a number of types of cells it regulates, and the shorter are periods of action. The first RS influences continuously all cells; the second one also influences all cells, but its effect changes in time; the third one regulates internal organs and vessels; the fourth one regulates only striated muscles.
3. All RS evolve, but those new ones (the first one and especially the fourth one) evolve the  quickest.
4. The cells of a new RS are influenced by old ones, but at the same time influence them in return.
5. New RS receive information through receptors, or from old RS. Each system has its own effectors or works through old systems.
6. The development of each RS can be devided into several floors that share a common principle of action” [7, 51-55]. 

The third geometrical feature of space of biointelligent substance is the organization of  interneuron junctions. This question requires serious additional investigations. The matter is that the work of neurons is not differentiated, but rather complex (consolidated). Neuronы are integrated in junctions, and these junctions carry out this or that function. So neurons and interneuron junctions  form the following level of biointelligent substance - nerve tissue. Nerve tissue consists of complexes of nervous and glial cells specific for animal organisms. The first to develop it are coelomata and it achieves the most complex development in the cerebral cortex of mammals. Nerve tissue is formed by pure biointelligent substance. It underlies the development if the nervous system.

The fourth feature of the space-time of biointelligent substance is the complex work of neurons and neuron junctions.  This means the formation of a qualitatively new cellular organization – the nervous system, which distinguishes structures of biointelligent substance from the system of life. The nervous system is a morphofunctional set of separate neurons and other structures of nerve tissue of animals and human, which unifies the activity of all organs and systems of the organism in its constant interaction with the external environment. The nervous system of higher animals consists of the brain and spinal cord (central nervous system), and the nerves extending from the brain and spinal cord out to all points of the body (peripheral nervous system). The nervous system receives external and internal stimuli, analyzes and processes received information, stores traces of the past activity (mechanisms of memory) and accordingly reguleates and coordinates functions of the organism. The nervous system is formed mainly by nerve tissue. Its basic structural and functional unit is a neuron. The more perfect is the structure of nervous system, the higher is the organization of behaviour of biological organism [19]. P. Anokhin considered primary nervous substance and, in general, the central nervous system as “substratum of high specialization, which developed as the apparatus of maximal and fastest anticipation of consecutive and repeated phenomena of the external world1” [9, 19].

The fifth feature of space of biointelligent matter is the evolution of endocrine systems. The regulation of processes of metabolism is impossible without hormones. Hormones are messengers, which connect nervous axons and mitochondria, pibosomes, protein molecules of enzymes. The influence hormones on the organism is aimed at adaptation of the organism to conditions of the external and internal environment.

The endocrine and nervous systems have much in common, especially as coordinating and functional systems. They differ only byn details: if the endocrine system regulates the activity of organs by way of inner secretion of certain chemical substances (hormones), the nervous system acts by transmitting nervous impulses by chemical or electrical way. But the most interesting fact is that the endocrine system began to develop since Cambrian, i.e. together with the development of unconditioned and conditioned reflex interaction with the information environment. Such coincidence suggests one more (though “deadlock”) way of development of mechanisms of storing information in the system of living substance at the stage of maturity. Living nature, in fact, developed two mechanisms of interaction with the external world: endocrine and nervous. But the endocrine one turned out to be a “deadlock” line, and the nervous one resulted in the formation of conditioned reflex activity of biointelligent substance, and afterwards in the activity of the  subconscious and consciousness of intelligent substance.

And, at last, the sixth feature of the space-time of biointelligent substance is the more perfect interaction of transitive forms with the external information environment, besed on the conditioned reflexes of the organism.  For the first time the external material world appeared for structures of biointelligent substance as the information environment, which forms in neuron complexes the stereotyped programs of behaviour. The difference between representatives of living and biointelligent substance consists in the fact that the behaviour of the former is formed, mainly, under the influence of hereditary programs, which are transferred from generation to generation at the level of molecules and genes, whereas the behaviour of the latter is formed under the influence of conditioned programs. The conditioned programs are developed in the course of ontogeny (individual development of an organism in the material environment). Conditioned reflex activity improved during 570 млн. years, forming substance, which reacted quicker to influences of the external environment, and had a new property – associativity.

The geometry of space of intelligent substance is based on mathematical understanding of the evolution of mentality, which reflects a new property of substance - its ability to association. Mentality is formed by neuron complexes of consciousness and the subconscious. The qualitative changes at the level of neuron complexes of consciousness and the subconscious (but, first of all, consciousnesses) result in grandiose achievements of mankind. The creation of the noosphere – the sphere of existence of intelligent substance – is a consequence of those processes, which occur at the level of mentality. The geometry of mentality is a result of the fusion of geometries of neuron, tissue and organ levels in a uniform geometrical field (organ).

Modern science avoids giving concrete definitions of the term “mentality”. And it is natural, because there are too many ambiguities till now in this sphere of investigations. Today mentality is studied not only by psychologists, but also by parasychologists and other occult researchers. The results are superficial and popular.

In my view, mentality is, first of all, cumulative activity of neuron, tissue and partially organ  levels of the brain. It is the consolidated work of neurons, innerneuron and interneuron junctions, which together form continuous (field) activity of the brain, or, to be exact, its higher, i.e. frontal lobes. It is here in these new parts of cerebral cortex of the brain the radically new neuron environment was organized on the basis of neuron and tissue levels of biointelligent substance, and this environment united neuron complexes with the various functional importance. The basic unit of function in the new cortex, according to modern neurophysiologocal studies, is the vertically directed group of cells joined by many junctions in a vertical axis, which goes through all layers of the cortex, and with few horizontal junctions. V. Mountcastle termed this basic modular unit of the new the cortex, as a mini-column. The surface of the cortex of the human brain is about 4000 sm2 (volume ≈ 1000 sm2) and contains about 600 million mini-columns and approximately 50 billion neurons [76]. The characteristic feature of the new neuron environment is the formation of mutual relation with the external world not at the level of reflexion, but at the level of the original byopsyfield1. Byopsyfield of Maneyev is the basis of mental activity. It allows intelligent substance to adjust independently mutual relation with the material environment at the level characteristic only for this state of matter. And, the higher is the development of mentality, the more independent and fruitful is the activity of intelligent substance in relation to other states of matter.

It is possible to consider highly developed mentality in two aspectes: 1) of globalization; 2) of specification. In the aspect of globalization mentality is considered as a system property of intelligent substance, and also in the light of laws of the system of intelligent substance, which show themselves in the historical process. The global role of mentality is clearly seen in the anthropogenic influence of macrosocium on the external material world, the interaction of society with the information environment. In the aspect of specification mentality is considered as a system property of highly organized substance, which consists in the active reflection by the subject of the objective world, in the formation by the subject of inalienable picture of this world and in the self-regultion on this basis of his behaviour and activity [36, 265]. In the aspect of specification mentality is considered at the level of the field (continual) interactions of microsocium with the external information environment. Mental life is differentiated into the subconscious and consciousness. The higher is the role of consciousness in mental life, the more perfect is intelligent substance of the planet. 
As I have told, modern science is still far from the geometrical description of the space of mentality. Later in this book we will consider a number of its essential features. Suffice it to note here that mental life is not any more the software, which we find in the structures of living and biointelligent substance. In the space-time of intelligent substance all the external material environment is seen for the first timein as information. It is perceived not as the energy or material environment, but as the information environment. So in opposition to the external information environment at the level of mentality the internal information base is formed during ontogeny, which, as a rule, is not identical with the external one. The greater part of ontogeny the human mind perceives the external information environment through the prism of internal information base, or with its active participation. This symbiose results in the birth of a qualitatively new kind of information – the associative one, which is materialized through conscious purposeful activity in particular forms (product of work). The space-time of intelligent substance (the nooshere) is the materialization of associative information, which is a product of mental life.

Speaking about the prospects of development of intelligent substance, it is possible to assert that in the process of the further evolution of intelligent substance the role and value of inner information base begins to surpass considerably the influence of the external information environment on the modulating work of the brain. After a brain has generated in its depths a stable system of views, i.e. the world outlook, the external information of environment sharply loses the influence on mental life. The mind begins its independent activity directed at the external material world, using mainly its own inner information base. 

The geometry of space of intelligent substance becomes more clear, if we will consider stages of development of mentality. The first stage was the organization of unconscious activity, or work of the subconscious. The subconscious is a neuron complex, which was formed on the basis of conditioned reflex activity of the brain of higher biointelligent structures. It is plausible that its formation took two stages. The first to arise was preconsciousness, which helped homonods to distinguish from the world of nature. And afterwards, during evolutionary reorganization, preconscioousness became the modern kind of a neuron complex of the subconscious1.

In its present form the neuron complex of the subconscious includes reticular formation, thalamic nuclei, poorly differentiated speech center and neuron combinations of memory [14]. The work of the subconscious differs from reflex activity in that for the first time it does not use the potential of hereditary programmes and is not based on unconditioned reflex activity. If conditioned programmes of behaviour of biointelligent structures, as a rule, are closely linked with the work of instinctive reflexes (i. e. hereditary programmes), the activity of the subconscious is based exclusively on conditioned information, i.e. on the programmes acquired in ontogeny. Thus the activity of the subconscious is based on conditioned programmes produced in the course of the individual development of an organism. It is not a reflex basis (similarity of a reflex arc), but the field basis that underlies the work of the subconscious with them. In ontogeny the neuron combinations of the subconscious are formed after the development of conditioned reflex activity. The subconscious is a superstructure above conditioned programmes, which is selective and according to an external stimulus-irritant involves a whole complex of conditioned programmes. Primitive Man (the first stage in the dedveopment of mankind2), unlike higher biointelligent structures, much more depends on the volume and quality of conditioned information, because its behaviour is, mainly, based on it. If biointelligent structures needed conditioned information for the activation of conditioned programmes (reflexes) and through them also hereditary, for intelligent substance conditioned information is vitally important. Primitive Man was “blind” without it and could not find orientation in the external material environment. The subconscious mental life does not depend on the work of the neuron (fundamental) level of biointelligent substance. It is an independent level with the following parameters: 

1. Differentiation of the touch centers into neuron combinations of the speech centers and memory (thus both the speech centers and memory are integral neuron complexes), which alowed the brain to designate the phenomena of the external world and in this kind to remember them and to operate with them;
2. Predominance of the work of the brain with conditioned information. The influence of hereditary programmes on the work of the brain decreased considerably;
3. Field (continual) work with conditioned programmes by means of, which the subconscious “guided” the activity of an organism;

4. Initial formation of mentality, i.e. a neuron complex, which carried out independent associative work with the information environment;
5. Formation of a new circulation of substance, energy and information in the brain.
The second stage of development of mentality consisted in the formation and development of a neuron complex of consciousness. Consciousness (energy cycle of consciousness) is the higher form of mental reflection. According to the proposed conception, consciousness is a neuron complex existing objectively in the brain of the man. The presence of consciousness allows mentality to carry out interaction with the external material world at the level of byopsyfield, which implies powerful anthropogenous influence on inert and living substance [12 - 15].

From the point of view of neurophysiology, consciousness is a consolidated activity of neuron combinations of memory, speech centers (integrated complex of neuron Broca’s, Wernicke’s areas, the visual-speech center), reticulate formations, thalamus, inner abstract image and the mechanism of will, the activity of transformation and generation of a signal from an external stimulus-irritant, but, mainly, from an intrinsic stimulus, i.e. words and word combinations. Consciousness as a neuron complex is located on a rather small field of the brain, in frontal lobes of the cortex of the big hemispheres. It is the youngest cytologic formation of all nervous system. Its age is dated approximately 50 thousand years. Neuron combinations of consciousness within the framework of mental life form the independent, self-sufficient circulation of substance, energy and, the main thing, information. The work of the energy cycle of consciousness is based on the directed and regulated “field” energy of the consciousness cycle
 on the internal information base. The conscious process is identical to the process of thinking. It consists in the directed, selective activation of the associative information by boa-stimulation embodied in neuron combinations of memory. If reflex behaviour is the adequate response of an organism to the influence of an external stimulus-irritant
, conscious activity is usually not adequate to external stimulation. A signal, which enters the neuron complex of consciousness and a signal at the output have absolutely different parameters
. The cause is that external stimulation directionally affects certain neuron combinations of memory, activating the similar (typical) information. And so we have the summmed (instead of adequate) activated information, its “average” value at the output [12-14].

The basic parameters of the neuron complex of consciousness are:
1. The priority of field (continual) energy;
2. The formation and development of the process of thinking, which is the consequence of the transition from reflex interaction with the material environment to the organization of biopsyfield of Maneyev;
3. The differentiation of the speech center into three independent neuron combinations: hearing-speech center of Wernicke, speech-motional center of Broca and the visual-speech center;
4. The originating of speech and, accordingly, the organization of normal work of the second signal system of Pavlov;
5. The differentiation of neuron combinations of memory into the blocks of long-term and a short-term memory;
6. The formation of the world outlook of the subject and its inner dynamic Self on the basis of long-term memory of inner abstract image;
7. The predominance of work with associative information;
8. The formation of the internal information base with dominating associative information.
Fourth, the relation between consciousness and the unconscious is a very important question. K. Jung describes it as follows: “It is not a stable, steady relation, but a continuous exdhange and displacement of the contents; for neither consciousness, nor the unconscious is something resting and permanent – they are in continuous interaction with each other. The contents of consciousnesses, which lost intensity or urgency, are absorbed by the unconscious. We call this process oblivion. When new ideas and longings emerge from unconscious and appear in consciousness, we speak about insights and impulses. The unconscious is in a way that ground, from which consciousness grow. For consciousness does not come into the world fully developed, but grows from its sprouts” [80, 54 - 55].

Fifth, the phenomenon of the unconscious in intelligent substance is a consequence of work of the subconscious. The unconscious, as information confined by work of the subconscious, according to S. Grof, is divided into several spheres:
- the sphereof mental dynamic experiences derived from the events of individual life (these experiences underlie practical psychoanalysis);
- the sphere of perinatal experiences. These experiences, so to say, reproduce different stages of real process of childbirth: being in a womb, restful sensation of being a single one with mother; “impasse” - the stage of childbirth, when the womb contractions result in squeezing a fetus and serious discomfort; “struggle for survival” – leaving the womb; and, at last, deliverence, relief, a first breath, the severance of the naval-string, and final separation from mother;
- the sphere of transpersonal experiences concerned with the development of self-consciousness, when the perception of the world comes nearer to mystical, cosmological” [26, 4].

Sixth, moderm science distinquishes three basic levels of the hierarchy of anatomic structures of the brain: 1) cortex, which ensures strategy and, probably, the long-term memory; 2) midbrain, which collects strategic principles; 3) spinal cord and brainstem, which carrying out inate automatic reactions [60].

N. Amosov distinguished a number of functions the cortex in his book “The Regulation of Vital Functions and Cybernetics”. He says: “I will consider functions of the cortex and discuss its relation to the third regulating system1.
1. The cortex collects information coming from outside and from within, from all external and many internal receptors or rather from intermediate stations in subcortical nuclei. Here the centres2 of feelings, emotions, pleasant and unpleasant are located3.
2. The cortex carries out the function of memory: short-term, when the excitation “circulates” in cells for some time, which make a model of external or internal stimulus; and long-term, when the structural changes ensuring the distribution of excitation in model (image) are formed as a result of repeated excitation of any part of time model in cells making it. 

3. The conditioned connections of the short-term and long-term memory kind arise between models (images) located in different places of the cortex, excited simultaneously or almost simultaneously. The result is the formation of complex models, which have in common the time of excitation.

4. The cortex carries out a large program of processing of information. Thus, the cortex is a device of building models for the external and internal world and it establishes connections between them.
5. Certain parts of the cortex are resposible for patterns of movements (programs) that are organized as a multi-floor structures. The feddback controls the realization of movements.

6. The excitation of the cortical models of the internal world from the outside, from conditioned stimuli, affects the subcortical nuclei in that same way, as the action of internal stimuli (conditioned reflex). It is weaker than a “real” one, but its training effect can be the same or even stronger. The excitation of the subsortical centres of feelings by the cortex causes the same changes in internal organs, as the excitation of these centres “from below”.
7. People developed a mechanism of attention, which is the intensive excitation of one pattern while inhibiting all others. This mechanism is carried out by reticular formation. Attention is attracted by excitation both going from periphery, and arising in the cortex.
8. The cells forming the cortical pattern, if often excited can be hypotrophied and become a source of spontaneous excitation. Thus, the cortical pattern becomes stronger than real stimuli and causes the same changes in regulation of internal organs, as real external or internal stimuli. The cortical programmes imposed by education or arising as a result of creative activity become stronger, than inate programmes of instincts” [7, 67 - 68].

Seventh, three groups of facts were discovered in neurophysiology lately, which have thrown new light on the system of organization of the brain. The first group indicates that “the basic structures of the brain are organized according to the principle of recurrence of identical multicellular units. These modules are local chains of neurons consisting of hundred or thousand cells joimed by a complex network of intramodular connections. The modules of any formation are more or less identical, but they can differ considerably in different formations. A modular unit of the new cortex is the described above vertically organized group of cells. Such basic units are single translaminar chains of neurons, mini-columns, which are joined in larger units differing by size and form in different places. But it is supposed that the function of processing of information in the new cortex is qualitatively identical in different parts, though this internal apparatus can be changed by its previous history, especially in the critical periods of ontogeny.

The second important factor, which contributed to the change of function of the brain, was the accumulation of great amount of information about external connections between big formations of the brain. Now it is known that such connections are much more numerous, selective and specific, than it was thought before. The third important factor was the discovery that each module of a big structure is not involved in all of its connection. Thus the group of modules is devided into subgroups, and qeach of them is involved in connections with identical isolated subgroups in other structures. We call the connected between themselves groups of modules of several structures distributive systems” [76, 56 - 57].

Eighth, the distributive systems are important for us, because they show the essence of the new property of matter - associativity.
The distributive systems consist of many modular elements connected among themselves in parallel and consecutive combinations. “Information is distributed around such a system in many  ways, and the domination of this or that one is a dynamic and flexible property of a system. Such system has a lot of inputs and outputs, and it is connected to the systems of the brain at many levels. The distributive system is characterized byredundancy of potential command points, and a command function can be localized in different time in different points of a system, especially in that part of it, which has the most urgent and necessary information.

The important property of such distributive systems, especially of those located closer to the centre from primary sensory and motor systems, is that the complex function carried out by a system, is not localized in any of its parts. The function is a property of dynamic activity inside the system; it belongs to the system as such. The partial or paticular functions of the system can be carried out by local operations in limited parts of such system. This can explain that circumstance, that local damages of the distributive system only seldom destroy its function completely; they cause its malfunction up to the point determined by the seriousness of a damage and a role of a damaged place in the performance of the function. The amazing ability to restore the function after partial damages of the brain is the evidence of adaptive ability of such distributive systems to solve behaviour tasks, though slowly and with mistakes, by means of the intact parts of the nervous apparatus.

At last, the distributive systems are also the systems of repeated input and parts, which join input and output channels of nervous system. It means that the set of modules processing information in the new cortex is accessible to nervous activity, both generated inside, and caused from the outside” [76, 57 - 58].

Ninth, the formation of mentality as geometrical space was accompanied by radical geometrical changes at the level of neurons of the brain. The evolution of cells in the sequence: cells of living substance > neurons of biointelligent substance > neurons of intelligent substance, - reveals an important tendency, namely: the increase of neurons ability to “store” information, to work with the information environment as a whole. Neurons of intelligent substance lose a lot of properties important for the cellular level, for example, division of cells or activity of the immune system. But at the same time they develop radically new properties. Neurons of intelligent substance are a complex of rich, independent, as well as centralized information storehouses (kind of  libraries). Neither of previous cells (neuron) can not work with the information environment with such efficiency, carefulness and independence, as a neuron of higher departments of the human brain1.

Neurophysiology is only beginning to understand neurons and neuron complexes of the cortex of cerebral hemispheres. To avoid difficult neurophysiological terminology, I can note that modern science holds the idea of column organization of the cortex [76], which is the “functional concept  based on the discovery made in physiological experiments, and consisting in that the basic unit of activity in the new cortex is the vertically located group of cells with a lot of connections between these cells on a vertical axis and small number in a horizontal direction. It is supposed, that this unit works in operations of processing and distribution” [76, 26]. However this theory does not consider the cortex as a collection of isolated units, joined in a mosaic. V. Mountcastel distinguishes the following general principles of column organization of the cortex of the cerebral hemispheres:

1) the cortical column is the processing device with input and output. The number of other areas transmitting signals to traditionally determined area the cortex and receiving them from it, can vary approximately from 10 up to 30. The sample formed by any given subgroup of modules of this area is, as a rule, much smaller and varies from one subgroup to another;
2) the column arrangement makes possible the mapping of several variable simultaneously on a two-dimensional matrix;
3)  there are specific connections between the arranged groups of columns in different areas the cortex and between the groups of cortical columns and modules of subsortical structures. Thus, while passage through such areas and between them, the topological relations can persist with topographical (geographical) mapping, as well as without it;
4) the parameters identifying the columns and arranged groups of columns can vary inside a certain traditionally determined area of the cortex and differ greatly in different areas;
5) the column functional model permits partial covering concerning the topographical representation compatible with dynamic isolation of active elements of a column by means of a certain form lateral inhibition around of a column;
6) the internal ways of a column, diverging to different outputs, make possible selective processing (“extraction of properties”) of certain parameters of an input signal for a certain purpose at the output” [76, 26 - 27].

Tenth, many studies have been devoted to neuroglial cells lately. If until recently neuroglial cells were considered as connecting tissue only, and neurons of the brain were considered separately from their neuroglial environment, now the situation has changed. The studies of the functioning of the brain indicate that the neuroglial cells provide neurons with necessary energy, prepare substrata, which are utilized by neurons [2].

Eleventh, there is a hierarchical structure of the brain in morphological, biochemical, as well as functional respect so that  ancient, primitive in phylogenetic respect tissue, which has automatic rhythm of functioning, provides more highly organized and younger in phylogenetic respect tissues with energy and restores expenses of this energy inevitable at interaction of an organism with the environment, which is controled by these highly organized structures [2].

Twelfth, the geometry of space of intelligent substance is a part of the structure of the universe. There is a hierarchy of the material world and the geometry of any subsequent state of matter (filial state) is based on the key rules of the geometry of parental system (previous state of matter). In other words, the geometry of global space-time of intelligent substance includes necessarily a number of important geometrical properties of the space-time of life, which makes it dependent and correlative to the characteristic features of the development of the previous state of matter.

This was convincingly confirmed by studies of chromosomal disorders of people. In spite of the fact that the mental dominates the biological, the latter is not a rarity. It is functional and absolutely important for the normal development of mentality. So, for example, the surplus or the lack of heterochromatin of sexual chromosomes in the cell affects such characteristics of an organism as sex, intelligence, growth, constitution etc. Modern science has established that the development of intellectual abilities is exposed to bilateral influence of the environment and genotype. The higher nervous activity and intelligence are the fusion of qualitative and quantitative characteristics. Normally there are many gradations of intellectual abilities. The higher degrees of  intelligence are defined by such concepts, as genius, talent and others. The various impairments of intelligence are diagnosed in psychiatry as idiocy, heavy and easy imbecility and others. The geometry of the molecular-genetic level, i.e. the influence of previous global space-time, underlies all these forms. Thus, the increase of a number of heterochromatized Х-chromosomes in nuclei of neurons results in various anomalies of function of the brain, and there is obvious correlation between a number of Х-chromosomes and the gravity of malfunction of the brain [2].

Thirteenth, considering the geometry of space of intelligent substance we should take into account that the brain of biointelligent structures works only with objective (conditioned) information, which activates hereditary and conditioned programmes. Hereditary programmes make possible to forcast the behaviour of animals in most cases. The neuron junctions of the human brain use mainly associative information received by means of analytical activity and which does not exist  in the external information environment. The associative information is a consequence of the work of consciousness and the subconscious and underlies subjective perception of the world by humans. The associative information at the level of mentality forms an internal information base, which is inadequate (irrational) to the external information environment. This irrationality is evident in the two-part scheme: stimulus > mentality; mentality > reaction of an organism. Input and output signals may be completely different. For example, stimulus “danger” at some risky person causes feeling of pleasure and desire to overcome this danger again and again instead of activation of reflexes of self-preservation.

Fourteenth, considering geometry of space-time of intelligent substance empirically, we can distinduish its following features: 1) nonequilibrium of both geometrical structures being formed, and the environment as a whole; 2) multilevel (much more complex, than geometry of living substance) organization of the fundamental level, which carrying out continuous (field) work with the information environment; 3) radically new primary environment of developing geometry, which we call the information environment; 4) “slowing down” of time regarding the “atom” of time, caused by more complex geometry of intelligent substance and, as a consequence, the increase of the metrics of time, which makes possible changes in this geometry; 5) fractality of the evolution of space; 6) the necessity of hermeneutical treatment of the phenomena of the external world; 7) the ability to accept, process, store and extract information. As a result of these four processes the nonequilibrium geometry of space of intelligence strives to maximal stability; 8) I admit that “dream” as a physiological and mental process is in a way compensation of nonequilibrium of the geometry of intelligence; 9) the necessity of realization of creative potentials of mentality in daily life. This realization also stabilizes nonequilibrium and harnmonizes the state of geometries of the internal (mental) and external (information) environment; 10) the geometry of global space is the integration byopsyfield (a lot of individual mentalities existing on a concrete material object) with products of work (of creative realization of mentality) of previous generations. These traits determine what V. Vernadsky termed  the “noosphere”.

Fifteenth, now we will discuss the role of dreaming within the framework of space-time of intelligent substance. We know that: 1. Dreaming is natural for all people almost without exception. 2. One third of life of each person is spent on dreaming. 3. The artificial restriction of time of dreaming is harmful for mental activity and may result even in pathologies. 4. Dreaming reduces the destructive role of stress (as the external stimulus) for mentality. 5. Dreaming stabilizes the activity of higher frontal lobes of the brain while actualization of internal stimuli (the active process of thinking).

These and some other facts allow us to assume that dreaming is, first of all, a neurophysiological process stabilizing the work of neurons and the nervous system in general. It is also important for the stabilization of byopsyfield influencing  mental activity. It is known that in the course of dreaming in the state of rest the cells are, probably, re-gharged by potassium, which process depends on the activity of pentose1 way. Direct oxidation begins with the oxidation of NADP Н2 as a result of Krebs cycle, which should be restored, and consequently Г-6-Ф is used for direct oxidation. Therefore, pharmacological substances capable of oxidation of NADP Н2  act as soporific [2]. This process is rooted in nonequilibrium and nonlinearity of geometry of intelligent substance. This is one more natural solution of instability of geometrical structures of the space-time of intelligence. But now there is a tendency of decline of the role of dreaming as the stabilizing factor for mentality. Mentality is developing in the durection of artificial stimulation of neuron networks, which reduces the necessity of the recreative role of dreaming. The natural need in dreaming as the process recreative for mentality, will be replaced soon by afflux of additional artificial stimalation. Mentality does not need eight-hour “rest” before six-hour watch. Various stimulators (coffee, tea, etc.) allow to “sleep” four hours, and to work twenty hours per day. But this destroys the natural million-year mechanisms, which stabilize the geometry of the space-time of intelligence.

Sixteenth, one of the fundamental laws of the space-time of intelligent substance is the law of Dana: the processes of organization, development and interaction of space-time of intelligent substance are based on the evolutionary changes in neurons, innerneuron and interneuron connections. This law and its consequences was discussed more in detail in my previous monography “The Origin of Mankind: A New Cosmological Conception” [15].

Seventeenth, the distinguishing trait of the space-time of intelligent substance is that all basic regulatory functions of multicellular organisms (including humans) are carried out by the brain. The brain is the front department of the central nervous system located in the cranial cavity. In phylogenetic respect the brain is the front end of the nervous tube, in ontogenetic respect it is the derivative of brain ventricles, which develop in the holow area of the tube.

According to paleontological studies, the volume of the brain of homonids grew continuously in the course of the evolution1. V. Alexeyev gives the following figures: “If we accept conventionally the average volume for Australopithecus 600 cub. sm (male) and 550 cub. sm (female), we will have a line of readout, and, in comparison with it, we can estimate the increase of the brain volume in the course of the evolution hominids. The brain volume of pithecanthropus is bigger 56 % for men and 67 % for women. The brain of Neanderthal man is 144 % bigger for men and 131 % for women (average magnitudes are 1463,2 cub. sm and 1270,1 cub. sm accordingly). The brain of modern people is 164 % bigger for men and 168 % for women (average magnitudes are 1581,1 cub. sm and 1476,6 cub. sm) [6, 195].

Eighteenth, another fundamental law of the space-time of intelligent substance can be formulated as follows: the more complex is the structure of the brain, the more perfect are conditioned programmes (for biointelligent structures) and associative abilities of byopsyfield, which allow intelligent substance to better interact with the external material environment. For example, if we consider the beginning and end of Phanerozoe, we will see that, against a background of complication of the brain structure, there is a perfection of the programmes of behaviour, and, hence, the qualitative improvement of interaction of biointelligent structures with the external material environment. Another example, the time of anthropogeny is the time of, on the one hand, the complication of mental structure2, on the other, the improvement of quality of interaction of byopsyfield and the external information environment.

Nineteenth, in the human ontogeny the functional structure of the brain undergoes complex dynamics: a newborn child develops with the symmetric in the functional respect brain for some time (this symmetry in some cases can persist for the rest of life, which is characteristic for some types of dementia), and only at the second year of life the functional asymmetry arises which then becomes more essential and reaches its maximum at mature age (at the same time as the coupled activity of the brain), but declines at old age. The functional asymmetry of hemispheres of the human brain needs the most careful analysis, because here is the origine of the split of theoretical and empirical knowledge in the mental organization of humans. Each hemisphere of the brain is responsible for various forms of thinking: the right hemisphere - for figurative, visual-spatial thinking, the left one – for abstract-conceptual, logical and verbal, as well as the majority of specifically human functions such as calculation, writing, etc. [11].

In M.D.Akhundov’s opinion, the right hemisphere of the brain is associated with concrete space and time, in which the processes of sensual knowledge and various forms of perception are organized. The left hemisphere is associated with abstract space and time, which are constituted in abstract concepts. The right hemisphere stores all accumulated in the past experience of sensual knowledge and is focused on the present and past in its functioning. The left hemisphere is associated with abstract knowledge and forms the programmes for the future, i.e. associated with present and future [11].

Twentieth, in the space-time of intelligent substance the interaction of mentality and information is interesting. The geometry of this interaction is not yet known. But empirically it looks as follows. The discrete transfer of impulses in the brain of higher animals forms reflexion. The information exchange at the level of living and biointelligent substance means the reflex interaction of living organisms with the external environment, and the mechanism of reflex arc:

    Stimulus > afferent pathway > reaction of the brain > efferent pathway.
In intelligent substance the information exchange is quite different. It is associated, first of all, with new neuron formations: memory, speech centres, thalamus, reticular formation, internal abstract image and will mechanism [12-13]. The consolidated work of these formations allows an internal or external stimulus to activate information stored at the level of mentality. Such pattern of work with the information environment ia in many respects correlative ana unpredictable. The insignificant energy of the stimulus can cause the activation of the huge volume of information, as a result of which the energy at the output appears incommensurably greater. For example, the casual phrase heard by some person can cause long purposeful activity, which will possibly result in the significant achievements for all mankind. Thus the information exchange in intelligent substance is carried out at the level of byopsyfield of Maneyev, which is the more modern model of the second signal system of Pavlov [58, 13].

Twenty first, one of the pricipal places in the evolution of the global space-time of intelligent substance occupies the formation and development of speech. This question cannot be considered separately from the researches of the outstanding Russian scientist B. Porshnev. If V. Vernadsky was the first to discover and investigate the space-time of living substance, B. Porshnev was the first to outline the boundaries of the space of intelligent substance, the global space of mentality by determining the stages of development of speech and  considering through the prism of this space having the evolution of mankind. He was the first to consider the evolution of society from within, from the point of view of the fundamental space of mentality.

Among Hominid species B. Porshnev distinguishes the genus of Homo, “which consists of the sole species Homo sapiens. Its main diagnostic feature (cerebromorphological and functional), according to Haeckel, is “the gift of word”. In terms of contemporary physiology it means: the second signal system, hence, the new formations in the cortex (first of all, in the frontal lobe, as we shall see), which make possible the second signal system” [51, 103].

The specific feature of human speech, in B. Porshnev’s opinion, consists in the fact that “for every signified phenomenon (denotat) there are no less than two non-identical, but free-replaceble, i.e. equivalent, signs or a lot of extensive systems of signs of different sorts. Their invariant is called meaning, and their mutual replacement - explanation (interpretation). This replacibility (translatebility, synonimity) is what makes them “signs”. There is nothing of the kind in signals of animals. And vice versa, for any mark in human speech there is another one, which quite incompatible with it and can by no means replace it. This contrast is possible to to term antonimity in the broad sense. There is neither explanation, nor understanding without it” [51, 117].

V. Bunak distinguished seven stages of speech development: voice signals, lalies (from Greek “babble”) with poorly fixed articulation, lalies with differentiated articulation, separate words, differentiated words, phonetically various words, speech syntagmas (interconnected concepts). Accordingly, there are seven stages of thinking: narrow concrete ideas, extended concrete ideas, general ideas and connections within the limits of one cycle of actions, general ideas and connections within the limits of several cycles of actions, rudimentary concepts, diffusive concepts, detailed concepts, syntagmas [6].

Twenty second, there is one more principal difference between the brain of humans and biointelligent structures, namely: if the brain of animals works only with information coming from the external material environment, the human brain formed in the course of the evolution the  internal information base, which allowed humans to work with the information environment without external stimuli. Humans can judge of a process or phenomenon without contacting it directly. Thus the human brain works both with the external information environment and with the internal information base, the volume of which determines the quality of analytical activity.

Twenty third, intelligent substance is an open, nonequilibrium, self-organizing, active system. But unlike living substance these properties of intelligent substance have a specific direction, which allowed V. Vernadsky to distinguish human society as a new geological force [21]. Thus, for example, if the activity of the system of life is apparent in the rates of reproduction, the activity of intelligence is apparent in the synthesizing activity of mentality based on utilizing the possibilities of the information environment. If the “openness” of living substance is directed, mainly, on the system of inert matter, because living matter carries out the basic exchange of substance and energy with the inorganic world (cosmic space), the “openness” of intelligent substance is aimed at the system of life. The basic exchange of substance, energy and information of mankind occurs with the system of living substance, but not with inert matter. Also, if the self-organization of living substance consists, first of all, in ensuring the normal existence of biological organisms in the material environment, mainly at the level of hereditary programmes, the self-organization of intelligent substance is apparent at the social level. The normal existence of biological organisms consists in qualitative realization of reflexes of self-preservation and a lot of other unconditioned reflexes. The normal existence of humans is ensured by realization of social programmes, mainly, conscious activity. Unlike higher animals, humans have the minimum of unconditioned reflexes which does not allow them to normally exist outside the social environment.

Twenty fourth, if for living organisms the key moment in their existence is the fact of birth, which is, on the one hand, the beginning of unfolding of hereditary programmes and, on the other,  the transfer of information about conditions of the external material environment to a new generation, for intelligent substance it is the social environment, which is important. The fact of  the beginning of  unfolding of biological programmes is not enough for humans. The qualitative influence of the social environment is much more important for them, for it ensures the normal development of neuron complexes of consciousness and the subconscious. If living substance is born in generations, and these generations are supplied with ready programmes of how to behave in conditions of geobiomes, to intelligent substance such understanding of the term “generation” is not acceptable. The fact of biological birth of a human is not the main parameter for the estimation of an individual as a personality. We can not estimate intelligent substance using those “generations”, as we do it regarding living organisms, meaning a complex of morphological and physiological changes.

For the estimation of the level of development of intelligent substance we use “generation”, meaning levels of development of the social environment. In the system of intelligent substance we distinguish epochs: Renascence, modern age, “silver age” in Russia, etc. All generations participate in the achievement of these levels of social life. It is the total potential of n-number of generations contributes to the achievement by mankind of a new qualitative level of the social environment. In turn, the new level of perfection of the social environment installs new information in the mentality of new generations, ensures better interaction between mentality and the material environment. The generations of modern age and Renascence differ not by their biological parameters, not by n-number of generations with morphological and physiological changes between them, but by that information environment, which influences new generations, the formation of their worldview, inner Self of a person, i.e. by the social structure of society, by information and requirements of society to new generations1.

Twenty fifth, contemporary science distinguishes four mental functions, which were suggested for the first time by K. Lung: thinking, feeling, sensation, intuition.

From the modern point of view thinking is a “psychological process of knowledge consisting in the discovery of subjectively new knowledge, solution of tasks, creative transformation of reality” [41, 667]. The concept “thinking”, from my point of view, is identical to the concept “analytical activity”. I discussed this question in my first book “The Essential Principles of the Life Theory” [12]. Here it suffices to say that thinking is a consequence of the work of neuron junctions of consciousness. Thinking is a process of cognitive activity of an individual characterized by generalized and indirect reflection of reality. The process of thinking is studied by various sciences. Philosophy studies the relation between matter and thinking, the possibilities and ways of knowledge of the world. The basic forms of thinking (concept, judgement, deduction) are studied by formal logic. Physiology studies the brain mechanisms, which ensure the activity of thinking. Psychology studies thinking as cognitive activity, differentiating its types depending on levels of generalization and character of means used, their novelty for the subject, degrees of his activity, adequacy of thinking to reality1. There are following types of thinking: verbal-logic, visual-figurative, visual-active. There are also theoretical and practical, theoretical and empirical, logic (analytical) and intuitive, realistic and autistic (i.e. the withdrawal from reality into the inner world), productive and reproductive, involuntary and voluntary thinking [36].

Feeling is “one of the basic forms of human experience of things and phenomena of reality charasterized by relative stability. Unlike occasional emotions and affests, which reflect subjective meaning of things in particular conditions, feelings distinguish the phenomena, which have stable motivational importance” [36, 392]. The feelings of humans are conditioned by society and history, as well as a personality itself, which is changing in the course of development of society. In ontogeny feelings appear later, than occasional emotions. They are formed in the process of development of individual consciousness under the educative influence of family, school, art and other public institutions. Feelings are associated, first of all, with those phenomena and states, which influence the development of events that are important for a person. Being the result of generalization of emotional experience, feelings become basic formations of emotional sphere of a person and begin, in turn, to determine dynamics and contents of occasional emotions: for example, love to another person can cause anxiety, suffering, etc. Such occasional emotions specify the contents of feelings concerning perticular circumstances and induce to certain actions, certain activity, caused by feelings [36].

Sensations are “reflections of properties of objective things arising at their direct influence on receptors” [36, 227]. The variety of sensations is a consequence of qualitative variety of the world. W. Sherringtat distinguished three basic classes of sensations: 1) exteroceptive, arising at the influence external stimuli on receptors, located on the surface of the body; 2) proprioceptive (kinesthetic), reflecting movement and relative position of parts of the body due to receptors, located in muscles, tendons and joints; 3) interoceptive (organic), signalling with the help of specialized receptors about metabolic processes in the internal environment of the organism [36].

Intuition (from Latin “intueri” – to look attentively) is the knowledge of a concept, truth, or solution to a problem, which is arrived at without conscious steps of reasoning or inquiry, as if it were the result of “direct perception” [36, 127]. Psychologists claim intuition to be the necessary, rooted in the nature of creative process moment of overcoming usual stereotypes of behaviour and, in particular, of logic programmes of solution of problems [36].

Twenty sixth, now we will discuss the energy of the space-time of intelligent substance. This question is still far from being clear. The energy of space of intelligence can be considired from two sides: 1) as energy of the transitive form (biointelligent substance), which makes accessible energy of the space of living substance for the space of intelligent matter, and 2) as energy of the space-time of intelligent substance. In the first case we talk about the process of photosynthesis, in second – about boa-stimulation, underlying energy of byopsyfield.

Photosynthesis is wrongly considered as belonging to the space-time of living substance. In fact, this process underlies energy of the transitive form. Photosynthesis is the primary synthesis of compounds under the influence of beam energy in pigments present in all terrestrial plants - from higher plants to algae. Also some bacteria belong to organisms producing photosynthesis. Photosynthesis, in Y. Akkerman’s opinion, perform two main functions: 1) replacement of supplies of chemical energy of living organisms (all vital processes, except for photosynthesis, are accompanied by an expenditure of chemical energy and its transformation into thermal energy); 2) producing oxygen, which is necessary for using energy of organic compounds (chemical transformations, occurring on the surface of the Earth, result in the formation of replacing compounds, therefore, without photosynthesis all free oxygen would be in the form of oxides) [3].

The energy of the space-time of intelligent substance is byopsyfield. On the one hand, byopsyfieldе is the interaction of the information environment and mentality, on the other hand, it is the affect of a stimulus (information) on neurons and neuron complexes. Here boa-stimulation, which is a component of byopsyfield. I discussed boa-stimulation in my first book “The Essential Principles of the Life Theory” [12]. The editor insisted that in my subsequent books I should have refused from this term and material concerned, as it required specification and explanation. I hope to return to it in my future works. Here it suffices to say that boa-stimulation is a qualitatively new form of chemical transmission of a signal. The elementary particles, trmsmitting boa-stimulation, are quasiparticles, or quasiwaves. Boa-stimulation is only at work in the energy cycle of consciousness. In other cases the classical chemical transmission of an impulse from receptors to neurons is at work. Boa-stimulation is characterized by: а) the large scale of distribution (conscious activity is the “field” affect on neuron impulses); б) selectivity (conscious activity actualizes not all, but “appropriate” information); в) direction (conscious activity actualizes “necessary” information).

Boa-stimulation is a mental phenomenon and a condition of associative work as a property of the intelligent state of matter. Possibly, the source of boa-stimulation is new parts of reticular formation. Boa-stimulation is directed by will mechanism, which combines neuron complexes of thalamus, speech centres and reticular formation [12].

Twenty seventh, according to V. Vernadsky’s researches, each state of matter is characterized by its own biogeochemiccal functions shown in biogenic migration of atoms: of isotopes or chemical elements, consisting of them. Human society causes biogenic migration of atoms of the third type, which is distinct from the migration of atoms of living and inert substance [21]. “…the biogeochemical function of humans is a new geological force, which had never existed on our planet on such a scale” [21, 235].

Twenty eighth, another characteristic feature of intelligent substance is its creative potential. Creative potential is no other than the materialization of potential abilities of mentality (the subconscious and consciousness) in daily life. The abilities of mentality concentrate in creative potential, which is realized in the noosphere with the help of means of work.

Twenty ninth, each state of matter has its boundaries of existence. The existence of intelligent substance in its limits (noosphere) is different from living substance (biosphere). People are able to live in abiogenic conditions, using the means of work, facilities of technosphere (for example, in cosmic space). Neither of highly developed structures living or even of biointelligent substance can overcome the boudaries of the biosphere, or even exist outside the conventional boundaries of geobiome. Geobiome as a local system of existence living organisms can not be applied as a measuring unit to human society.

Thirtieth, if the amount of living substance is quantitatively limited to geobiomes and the biosphere, the quantitative proliferation of intelligent substance,  is not possibly limited to the noosphere. The development of the civilization has approached the level, behind which it becomes to possible for human society to develop in cosmic space in the appropriately equipped space stations.

Thirty first, V. Vernadsky established that the mass of living substance is nearing its limit and presumably remains mobile-constant during geological time [23]. The mass of intelligent substance on the separate material object is, probably, also limited. Besides, if the mass of living substance depends on the amount and fluctuations solar energy received by the biosphere, the mass of intelligent substance depends, at the first stage, on the capacities of nature to “feed” mankind, and at the second stage, on the ability of mankind to replace natural products metabolism by artificial ones.

Thirty second, the global space-time of intelligent substance is hierarchically structured. It is possible to distinguish in it conventionally five self-sufficient spaces, organized in the severe hierarchy, which is expressed in the determining and directing role of fundamental levels (fig. 7). The more global is space, the stronger it influences life and activity of intelligent substance of the planet.

The determining space of intelligent substance is the level of mentality. As it was already said mentality is a neuron complex, which unites two self-sufficient neuron associations: consciousnesses and the subconscious. The distinguishing trait of the space of mentality is that it cannot be attributed to the cellular, tissue or even organ level. This feature is due to the field organization realizied in the above mentioned three levels. But as I analyze the direction of the evolutionary process, I am declined to think that mentality is a specific organ, which is dominant in the organismе, and with each step of the evolution  it becomes more and more functionally important in comparison with other working organs. In view of the rates of development of medicine and biological engineering, it is possible to surmise that some day mentality through conscious activity will completely replace natural organs by artificial implants, which will be the product of its creative activity.

The second stage of the hierarchy is the ontogenetic level (the space of development of  personality), which considers a human as an integral biological and social system consisting of mutually dependent and mutually subordinated elements. Their mutual relations and structure are determined by their functioning as a whole. The ontogenetic level is seen, on the one hand, in the morphological and physiological changes occurring in the organism of an individual from the moment of birth to physical death, and on the othe, in the individual formation of mentality. At the ontogenetic level a human person is an indivisible social unit - an individual. In this space the consideration of humans goes beyond the natural (biological) limitation. Here we have a social being, which uses the instruments of work and unlimited abilities of mentality, thus mustering his own behaviour and mental processes.

At the ontogenetic level the individual charactiristic features of a person are considered. These are temperament, character, interests, perceptive processes and intelligence, needs and abilities. The precondition of  the formation of individual characteristics of a person is his anatomic and physiological dispositions, which are transformed by his upbringing, which is determined by society [36].

The third space of the hierarchy of intelligent substance is the level of microsocial group. At this level the exchange of information, substance and energy in the framework of a family, a manufacturing association of workers of a firm and a territorial community (inhabitants of a village, city, area) are considered. Each microsocial group is characterized by a certain structure, which is formed under the influence both of the external environment and inner-group interpersonal relations. The microsocial groups can be diveded into purposeful (formal) and social-psychologic (informal) groups. The formal microsocial groups function according to the preset (usually, officially fixed) aims, positions, instructions, statutes. Social-psychologic microsocial groups are formed on the basis of personal sympathies and antipathies. In formal groups there are also informal relations between its members, and their successful functioning depends considerably on the harmony of formal and informal structures of a group [68]. 

The next level of the hierarchy of intelligent substance is the level of a microsocial group. The level of a microsocial group is a group of people existing in the framework of society (a country) as a whole. It includes the exchange of information, substance and energy in the scales of social strata, classes, professional groups, an ethnic community (a nation, a nationality, a tribe), age groups (youth, pensioners) etc. Speaking about the level of a macrosocial group, we for the first time begin to speak about society, though not about human society as a whole, but about the community of a particular state, region, part of the world. These communities together form human society with the sphere of its existence, or in other words, the noosphere of the planet. In the framework of a macrosocial group one persin is a drop in the bucket. As such he is not of certain interest for society. It becomes to be so, when a person becomes the head of one of microsocial groups and its organic part. Together they form a macrosocial group. Only together with other people, colleagues, the associates, a particular person can be of interest for a macrosocial group.

So the level of macrosocial groups is human society in the framework of a state, region etc. Political, social and economic institutes are formed in it and they enable a macrosocial group to successfully function and build the relationships at three levels: а) at the level of its own intrinsic structure (between microsocial groups included in a macrosocial group ); b) at the level of human society on a global scale (at the level of civilization); c) at the level of interaction of society and the ecosystem, which serves as the framework for the development of a particular macrosocial group. This last level is very important and in many respects determining, since the richer are the natural resources of a region inhabited by a community, the more independent and stable is its social system, its position in world politics and economy.

And the last step of the hierarchy is the level of the noosphere. The level of the noosphere is not only human society as a whole, but also the cumulative creative activity of society. “The noosphere is a new geological phenomenon on our planet. Peoples for the first time become the biggest geological force in it. They must and can reconstruct radically the territory of their life by their work and thought in comparison with what was earlier” [21, 303]. The noosphere is a synonym of concept of the system of intelligent substance of the Earth [13-14]. At the level of the noosphere, we talk about realization of the system of intelligent substance of a particular material object – the Earth.
Chapter 3. SIX MAXIMS OF NORMAL REALIZATION OF THE CREATIVE POTENTIAL OF
MENTALITY (philosophical approach)
§ 36. I agree the opinion expressed by А. Whitehead in his book “The Science and the Modern world”: “Philosophy is not one of sciences with the narrow framework of abstract concepts, which it develops and improves. It is the review of sciences aimed at their harmonization and complement. To achieve this goal, philosophy uses not only the data of particular sciences, but also its own concrete experience. It opposes to sciences the fullness of facts” [63, 146]. For this reason in this last chapter we will try to treat one of properties of historical time – the index of realization of potential of mentality.

The abilities of the mental potential of each person, fixed on the genetic level, are identical. But some people realize 100% of this average mental potential for certain (say, sixty years) time interval, others – 50%, or 10%. The degree of realization of mental potential concerning a time scale allows to define a number of important characteristics of an individual, for example, its abilities, motivation, energy etc. If to biological organisms this property of time is inapplicable, for human society it is an important parameter, describing the level of mental development. hat is, unlike astronomical time, which fixes the process of the formation of substance at the level of fundamental particles, and from geological time, which deals with the processes of combination and division of substance in macromolecules and biopolymers, historical time deals with the realization of the potential of mentality. The fuller is the expression of the potential of mentality of a person in the course ontogeny, the more qualitative is the sense of his life in historical context.

§ 37. Now we will examine more in detail the property of historical time – the index of realization of the potential of mentality. It is important both for society and for each person, because it helps us to cope with the important philosophical question about the essence of human life.

Science and public discourse can not give concrete results concerning this question, because, in my view, the argument are based on existential, mainly, empirical parameters. The discovery of the important property of historical time – the parameter of the mental potential realization - gives this discourse more solid scientific basis. The question of essence of human life now leaves the sphere of subjectivism, relativity and empiricism and enters the sphere of facts. The existence of geometrical space of mentality and its orientation on the realization of internal potentials is now the scietifically proved fact  The vector of time of this geometrical space associates the realization of potential of mentality (creative potential) with certain metrics – the scale of historical time. The evolution of society according to a scale of historical time is considered in many works [59, 13 -15]. But the main thing is that the orientation of geometry of space of intelligence on the realization of mental abilities, and also the conformity of the creative potential of a person to the vector of historical time leads to an important scientific definition: the essence of human life consists in the full realization of the creative potential of mentality. This definition is not empirical. It is a scientifical statement. As long as science holds the statement that the geometry of space of intelligent substance, and accordingly, of its fundamental level (mentality) is directed on the realization of potentials, any other definition of the essence of human life can not be true. We can debate around various sort of arguments, but it does not make much sense. The geometry of space of intelligent substance unequivocally points that the realization of the potential of mentality is most important property of historical time. Hence, the essence of human life consists in the achievement of the maximal value of this parameter. The higher is the value of the parameter of the mental potential realization, the more valuable is the life of a person. The lower is this value, the more useless is the human life. It is the theorem of the essence of human life, which, I am sure, will soon have both mathematical, and geometrical description.

§ 38. Thus the essence of human life consists in the need of the realization of the creative potential of mentality. The nature of the human being, his essence consists in activity, in the necessity to realize the huge needs of the potential of mentality. What are these needs?  Here are the main of them:
1) the need for permanent development of information space;
2) the need for communication;
3) the need for permanent development of the internal information base (self-perfection);
4) the need for the realization of the internal potential in the concrete material forms (need for activity). 
All of them are conditioned by the characteristics of the geometry of space-time of intelligent substance. We will discuss them more in detail.

First: the need for the permanent development of information space. The geometry of space of intelligent substance and, accordingly, of mentality is constructed in such a manner that the external material world is perceived not as substance and energy (as it is the case with the previous state of matter), but as information. For intelligent substance the external environment is the information environment, which subsequently serves as the source of substance, and energy (§ 34). Therefore, the activity of mentality and subsequent spaces of the system of intelligent matter is directed on continuous and consecutive development of information space, its hermeneutic designation. The volume of substance and energy involved in the circulation of intelligence (the noosphere) depends on the quantity and quality of the processed information. If other states of matter uxe substance and energy directly from the material environment (for example, living substance uses the energy of the Sun through photosynthesis), intelligent substance does it indirectly. People at first process information and only subsequently take material advantage of it. If we consider mankind as certain mental space, an organism, its activity will look as continuous, directed “sifting” of information and “splitting” it inside the “organism” into substance and energy, which is used for its functioning. As for anyone biological organism the processes of breath and nurishment are important, so for mankind, which is  a one biopsyfield, it is the process of development of information space that is important. It “breathes” and “nurishes” in this way.

Second: the need for communication. Communication is understood here as the need of mentality for the interaction with various sorts of information sources, i.e. the need for the dialogue. If we consider mankind not as the organism, but as a group of individuals, this means the interaction of six billion individuals. Society, which consists of a great number of macro- and microsocial groups, and also of separate persons, can be compared with a multicellular organism. Individuals here function as cells, microsocial groups – as organs,  and macrosocial groups – as systems of organs, whereas the process of communication acts as a coordinating organ (nervous system). The process of communication provides the development and formation of mentality of an individual in the system of intelligent substance of the Earth. It provides mentality with necessary volume of information, and creates conditions for the realization of his potential. The mentality of an individual develops and exists in the process of communication. It is its organic environment. So the need for communicative space and usage of its possibilities is present at the level of hereditary programmes.

In the process of communication mentality finds harmony, stabilizes non-equilibrium. The law of conservation of energy reflects the achieved perfection of the geometry of mentality: through communication mentality absorbs information (which is its sel-development) and, simultaneously, realizes the internal (creative) potential in order to materialize associative information in a final product. Than higher is the level of development of mentality (of individual creativity), the higher is the value of the creative potential of a person, the more active is his position, and the more important his creative achievements.

Third: the need for the permanent development of the internal information base. This need is based on the conditioned reflex of knowledge, which achieved its perfectionin in human mentality1. The need for the continuous development of the internal information base at the reflex level provides the filling of neuron associations of memory with necessary conditioned information. Thus the minimum of stored information is formed in the brain, which allows the individual to perform elementary analytical activity and find his place in society. In the process of the evolution of mentality the reflex of knowledge reaches the higher level: the need of knowledge, and consequently, the need of self-perfection. As psychological studies show, the transformation of the reflex of knowledge in the need of self-development is not at all a “natural” process, i.e. at the level reflexes only the minimal filling of memory by the conditioned information is guaranteed, which allows to perform analytical activity and self-identification of a person at the most elementary level. But the achievement of highly developed analytical activity (complex processes thinking) depends on the favourable factors of social environment. The more effective is the influence of social environment on the ontogeny, the higher is the probability of the formation of the need in knowledge, in the continuous development of the internal information base in mentality of an individual. Social environment forms ideals, universal values in growing up generation. There is an important regularity: the higher is the perfection of the internal information environment, the better is the work of consciousness and so the realization of creative potential. Therefore, the social environment, on the one hand, stimulates and determines the need for the permanent development of the internal information base of mentality, on the other, it is influenced by creative potentials being realized.
Fourth: the need for the realization of the internal potential in the concrete material forms. As it was mentioned above, the equilibrium of the geometry of mentality is formed only if it  does not interacts with information, but also embodies internal potentials in a final product. Mentality is not satisfied only by “absorbing” information from the external environment. To achieve the state of equilibrium of the internal environment, it needs to realize internal potentials in daily existence, to embody the results of intellectual work. If it fails, it reaches the state of instability and self-destruction. Present-day statistics points to a great number of various mental disorders owing to discrepancy of abilities of mentality to possibilities of their realization. Internal energy, which needs to be applied, embodied in a final product, turns into destructive force resulting in the self-destruction of the personality. The realization of potentials of mentality is the indicator of the normal identification of a person in society.

§ 39. The analysis results of numerous psychological studies and of my own experience, I dare to formulate a number of sort of maxims that sum up the conditions, under which the index of realization of potential of mentality achieves its maximal value. The maximal realization of creative potential depends on:

First: constant self-perfection. It was already mentioned that mentality is determining space in the evolution of people and society. We have also established that the quality of development of mentality depends on the quality of its interaction with the information environment. Therefore, the first maxim deals with the independent work of an individual with the information world, aimed at harmony between mind, soul and body. The self-perfection of a person is aimed at the achievement of intellectual development, spiritual richness and physical perfection. Only harmony between these three important components provides the formation of the fully developed personality. And though in recent time physical perfection is no longer considered as a first-rate parameter, I think this question needs to be revised. I believe that physical perfection does not mean the cult of the body, but a quality of physiology. The normal functioning of an organism is the necessary condition of the realization of mental creative potentials. Any serious pathologies in an organismе influence negatively the work of mentality.

Second: life ought not to be chaotic and purposeless movement, but should be devoted to the achievement of a certain global goal. Purposefulness is the second maxim of the normal realization of creative potential of mentality. The sense of human life is distinctly seen when viewed retrospectively, when a dying person looks back at his life and sees it as though from outside. And it is very sad, when instead of a straight line he finds out vanity, chaos, concealing triviality and senselessness of existence. And  it is necessary that every person, foreseeing this inevitable moment in life, since young age consciously make up his mind: what purposes he wants to achieve in his life. Of course, no one can embrace the boundless (K. Prutkov). Life is too short to cover everything. It is necessary to determine the most necessary ways of realization of creative potential among the variety of possible ones, and to choose the most acceptable  way of their realization. This movement, its purposefulness, will bring to light the permanent realization by mentality of the internal potentials. Ideally life of every person should be seen as a continuous even line, testifying to his movement to his unique global purpose (dream). Certainly, life is search, movement, but movement in one direction. Such image of life allows to achieve high professionalism in the chosen direction.

The second maxim means the “calling” of a person in the sense of K. Jung. The calling is “the irrational factor, which fatally pushes to emancipation from herd with its beaten tracks. The true personality always has a calling and a faith in it: a kind of pistis, as in relation to a god, though it is more usual way to talk about “calling”. This calling works, however, as the divine law, which is impossible to avoid. The fact that very many people perish on their way, means nothing for the one who feels his calling. He must obey his own law, as though it were a demon, which tempted him with new, strange ways. He who has a calling, who hears the voice of depths, is doomed” [80, 196].

Third: the normal realization of the creative potential of mentality is possible only when a person takes an active stand in life. “No pains, no gains”. Without being active, without constant search, struggle, it is impossible to achieve significant results in life. J. Ortega y Gasset told: “Any life is struggle,  living means struggle. Confronting difficulties on our way, we become more active, more capable of working, we develop our abilities” [46, 126]. Everyone has but one life, and one must  live it brim-full, taking and giving back the maximum. One should not be afraid of difficulties. Therefore, we should go on without stopping, step by step, finding happiness and satisfaction on the way – in movement (search).

Fourth: it is necessary that we have Faith in the Future, in God, in supernatural forces, etc. Human life, when lived in persuit of the maximal realization of the creative potential of mentality, is a continuous train of successes and disappointments, victories and defeats, errors and achievements. And to bear such a rhythm of life, one needs, besides purposefulness and the active stand, something more reliable and deep – the faith that one has chosen the right way, the faith that all one’s work serves either the Future, or God, or other forces that created this life. We do not mean here only religion, we mean the faith in sonmething abstract and uncertain, which is beyond human scope, human understanding, but which belongs inseparably to his inner world. It is the sphere which serves as a support to a person, helps him to rest, to recuperate. In my view, at the modern level of development of mentality a person is not yet ready to independent realization of his potentials. To stand permanent stress, to overcome it with minimal losses, a person needs to understand that all his work is for the sake of future – peaceful and sublime. One needs the hope that all his deeds will be appreciated by future generations, if not by contemporaries. This hope  allows one to be reconciled with vicissitudes of daily life, to bear with inadequate estimation of the results of his work by people around him. The sense of human life in the modern world is to be understood not just as the maximal realization of creative potential of mentality, but as the realization of this potential in the name of Future. This Future can be interpreted in different ways: as future generations, children, “the kingdom of God on the Earth, as Heavens”, etc. The main thing is the faith. Otherwise, mentality is likely not to bear a burden, and to become inactive, impersonal and to turn into a man of the mass (by word of J. Ortega y Gasset)1.

Fifth: it is necessary to be familiar with the works of classical literature, music and art. On the one hand, it helps to understand the fundament of modern culture, because these works are recognized as universal values. On the other hand, aesthetic taste and erudition are necessary for the development of the spiritual world of every person. The inner world of the personality is formed with the help of universal values, which provides the continuity between generations, and the spiritual depth of the personality. The classical works make the framework of modern knowledge and culture.

Sixth: we owe a great deal to past generations environmental people. The inner world of every person includes personalities of the people that are in close relationship with him  (parents, brothers and sisters, relatives and friends). Looking inside ourselves, we recognize those have had connections with. We have taken from them good and bad, and so we keep them within us in a way. In many cultures there is a day of memory. Once a year people go to a cemetery and pay tribute of respect to their relations, friends, who have already gone. From the way people respect the memory of the dead it is possible to judge their culture.

These are the six maxims that formulate the conditions of successful realization of an individual:
1) constant self-perfection;
2) purposefulness;
3) an active stand in life;
4) faith in the Future;
5) aesthetic taste and erudition in humanities;
6) respect of the achievements (embodied creative potential) of past generations.
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1 “The Essence of Human Life”, “The Origine of Mankind” [14; 15].


2 The big bang, according to modern science, is the state preceding the expansion of the universe in the past (about 13 billions years ago). At that time the average density of the universe was enormously bigger than now.


3 Sel-freplication is the doubling of the DNA molecule with the delivering of the genetic information to the bearing cell.


4 I use the terms “substance” and “matter” as identical. Their consideration is beyond the scope of this study.


5 Different authors give different figures but they agree as to the period of 5-4.8 billions years [32; 45; 35; 74]. 


6 According to Shklovsky,  “the stellar model” means “a number of the tables (or graphics) that show the “idealized” distribution of density, temperature, chemical composition of a star for different depths expressed in fraction of its radius” [75, 163]. 


7 It should be pointed that all these figures are rough and, in my opinion, need correction in the direction of their growth. Anyway, modern scientific internet editions (in particular, portal km.ru) point out that the approximate age of the solar system is 6 billions years.


8 Scientists found the structures similar to baculiform bacteria  in the Fig-Tri formation dated 3.1 billion years. These are the earliest findings of microscopic fossils [35]. 


9 These figures relate to the well studied transitional period from life to intelligence.


10 The scientists discovered many forms of the so-called “dark matter” which contacts usual matter only through gravitational forces. Its amount in the universe is not known. Many astronomers think that it is greater than usual. 65 % of the universe presumably makes “dark energy”, 30 % makes “dark matter”, the rest 5 % make usual energy and matter.





11 The mathematic model of which is presented in the excellent book of U. Berke “Space-time, geometry, cosmology” [18]. 


12 Some numeric values of the inert substance formation model by Y. Zeldovich  differ from numeric values of the author’s conception. But I think that modern level of science does not allow to have discussion on the level of figures. At the moment we can speak only about the sequence of events. And in this point the cosmological conception of inert substance formation by Zeldovich naturally finds its place in framework of the conception developed by the author. 


13 This moment is partially reflected in the Y. Zeldovich’ model.


14 The comprehensive study of physical and chemical processes in macromolecules of bioinert substance as well as in more complex polymers is considered from the point of view of  their “being contained” not in the usual Euclid space, but in the space of the self-reproductive (and self-complicatived) von Neumann’s systems. The latter differs from the former by its essential topologic nontriviality: the anisotropic streams of impulses continuously move through every almost elementary cell-automaton of this space. They form so-called binding and time loops, which for every self-reproductive cycle either “read off” or modify (or both and many times successively in central cels) a state of each cell of the space of self-reproductive system [4].


15 Chirality (from Greek - Χείρ – hand) is deflection from mirror symmetry characteristic of bioorganic compounds (asymmetry of L-isomers, i.e. levopotatory, and D-isomers, i.e. dextrorotatory). In living substance all amino acids are L-isomers, and sugars are D-isomers. This is the manifestation of chirality of living substance. In inert substance there are equal mixtures of the two called racemic mixtures [31] 


16 Eucaryotes are the organisms (all except the bacteria, including cyanbacteria) that, unlike procaryotes, have a formed cell nucleus, which is devided from the cytoplasm by a nuclear membrane [20].


17 By the way, one of the first who investigated reflection was the Nobel laureate and famous Russian scientist I. Pavlov.


18 The fuller analysis of the five spaces was presented by the author in the book “The Origin of Mankind” [15]. 


19 A number of scientists assume (which makes sense, in my opinion) the existence of multitude of  universes and not just ours [30; 74; 75]. 


20 But I want to stress that multicellular organisms of living substance come the end with the class of insects. 


1 The principle of dissymmetry of living substance, according to modern science, implies chirality of living substance.


1 The examples of fractal evolution are the three known states of matter – inert, living and intelligent, as well as transitional forms.


1 The material is borrowed from: G. Akinshchikov “The Somatic and Psychophysiological Organisation of Human” [2].


1 I.e. they are not characteristic for natural conditions.





2 We will discuss it later.


1 We will discuss it more in detail in chapter 3.


1 This question is discussed more in detail in my book “The Origin of Mankind” [15].


1 This principle needs to be investigated in more detail.


1 I found the term “biopsyfield” for the first time in the work of Bielorussian professor A. Maneev and therefore I call it Maneev’s biopsyfield [58]. 


1 I discussed this question more in detail in my book “Intelligent substance” [13].





2 Cf. “Intelligent substance” [13].


� In my first works I called it boa-stimulation [12].


� I.e. signals at input and at output are in some ways identical. For example, withdrawing of a hand while contacting to heat or swallowing of food taken into a miuth etc.


� For example, taking something hot in his hand, a person can endure and not withdraw a hand. People as no other biological organism can consciously neglect danger and sacrifice their lives, etc.


1 According to N. Amosov “the third regulating system is autonomic. The main principle of its activity is “chemistry-nerve-chemistry”. Te receptors react on the changes of chemical composition in tissues transforming it into nerve impulse, which is transformed into neurotransmitter in the peripheral nervous system again, the latter initiating specific reaction in effector cells” [7, 59].


2 According to N. Amosov the centre is “a complex of cells with stable connections with each other, which ensure one and the same programme, though they are not concentrated in one place” [7, 62].


3 Apart of special centres Amosov distinguishes two general ones:  the centres of “pleasant” and “unpleasant”. “They are opposed to each other and connected with each other inversely. There are e few model-structures, which are the emotional centres of fear, anger, grief, joy” [7, 63].


1 For more details see my study “The Intelligent Substance” [13]. The comparison of the cell and neuron is given in my book  “The Origine of Mankind” [15].


1 A type of metabolism according to A. Labory.


1 The brain volume is very  rough, but essential characteristic of the braim development of intelligent substance strutures. It shows the stock of brain substance and so the level of neural organization (of course, if take into account tha mass of the organism in general).


2 “The Essential Principles of the Life Theory” [12].


1 A very interesting definition of “generation” is given by J. Ortega y Gasset in his work “What is Philosophy?”: “Every generation is a certain life altitude, from which existence is conceived in a cetain way” [49, 5].





1 The evolution of thinking is deeply studied in the works of the outstanding Russian psychologyst V.N. Leontyev [37 – 38].





1 The reflex of knowledge began to show itself together with the formation of Dana’s process of cefalization. It is present in biointelligent structure in its elementary form.


1 “The “mass” can be characterized as a psychological phenomenon. It is not just a crowd. The air of a person poits us, if he is a man of the mass or not. For many reasons the of  the mass is the one who can not estimate oneself neither in good, nor in bad, who feels that he is “like everyone else” and is not worried about it. He likes being like everyone else” [46, 43 – 44].








