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The Universe: “The evolutionary organisation of an anthropic world”
Summary
There seems to be no doubt that the matter we know (the matter which in fact produced our universe) is anthropic matter which has made the existence of man possible. If this matter is a special derivation of a more primordial matter which could also have derived towards other forms of more primordial matter which could also have derived towards other forms of matter which were not anthropic, we do not know this; although we can speculate on this in string theory. In any case, science describes how matter has produced our universe as it organises itself in accordance with its ontological properties. 
The universe is an evolutionary product of the organisation of matter. How has this evolution been produced? What is the origin of matter? What states have constituted its organisation? What are the structural properties of the universe as the resulting system? What future evolution can be foreseen? These questions, and other more precise questions, have been answered by the so called “universe models”, or cosmological theories. All of these endeavours to respond to the empirical evidence which can be registered today, but which always entail more ambitious theoretical speculation. In some models the evidence is even minimum and speculation predominates. However, the universe, considered as a whole, has in fact some anthropic properties deriving from the ontological properties of the matter which produced this. Nevertheless, it is in the factual universe where science verifies how the pieces of the building (matter) have been organised in the form of a surprising scenario for human life. 
Not all material organisation in our universe is anthropic (e.g. the surface of Mercury or of Jupiter), but the Earth is. A solid, stable world where man can live his life; an open world where man can choose options; a world of holistic fields where man can feel his life as he integrates into the totality of the universe. In the universe we find the second state in which the emergence of the nature and the sense of human evolution are anthropically anticipated. 
Objectives, criteria and methods
1. The universe is the result of the evolutionary organisation of matter from primordial energy. It responds to the nature and the laws of matter which are manifest precisely in the form which the universe acquires. In the same way, if matter is the supposed origin of all that appears in the universe, this must have anthropic properties (which make man possible). In addition, the universe must reflect these anthropic properties of matter and constitute new cosmic properties in it and these are also of an anthropic nature. 

2. If man is to be possible in evolution, the universe must be constituted as a human environment: as a place which receives the possible natural emergence and human action in order to make history. The universe must be a “habitat”, first for life and then for man. Thus, it is possible to make a study of the universe (and of matter) apart from human reality. This study leaves aside the knowledge of the structural properties of the universe which “makes it human”, habitable by man, the appropriate scenario to construct human history. However, it is also possible to study the universe from an “anthropic” perspective. It is from this perspective that the workshop studies the universe. 

3. To say that the universe is “anthropic” is a response to the use of this term in the sense explained above: if the universe produces man in fact, this is because it has the properties which make this possible. This “weak” anthropic principle does not involve any thesis on its causes; or as regards the so called intelligent design. 

4. Consequently, the “anthropical” study of the universe entails two stages. First, verify the image of the universe in science. Second, analyse the anthropic properties manifested by this image. The first step involves the study of the models of universe which have been proposed until now. This reveals that, although the facts and the empirical evidence are unquestionable and are accepted by all, however, their interpretation in a cosmological theory may vary. The facts are unarguable, but their integration in a global theory can be argued. The second step involves the study of the anthropic properties of the universe. 

There are two related perspectives: one is phenomenological and the other is speculative. Phenomenology makes it possible for us to objectively describe (by the phenomenological method) the properties which, in fact, organised matter has evolutionarily derived in the form of universe. Speculation allows us to study how these phenomenological properties are explained within the theoretical models of the universe. It would be possible that several speculative models might explain this. However, a model which cannot do so would be difficult to admit. It is not a question of admitting that the conceived universe should of necessity produce anthropic properties; in fact, our universe has not produced these in many areas (e.g. on the planet Jupiter or on stars). The question simply concerns the ontological possibility of producing these. 

Models of the universe

5. The speculative theories on the universe are, of necessity, joined to the theories on matter. At the same time, these depend on experimental, observational and empirical evidence, registered up to now by scientific investigation. These are numerous and are recorded in the treatise of cosmology and astrophysics, which we refer to. 

However, these are also theoretical “speculation”. This is constructed in such a way that it is congruent with the known evidence; it is obvious that if this were not so, it would not be admissible. However, what is established by these speculative theories are referred to times and states of the universe which are beyond the current possibilities of observation. The evidence could involve congruence (ad hoc hypotheses) with many speculative theories which cannot be harmonised. Thus, if a speculative theory is to be considered acceptable, it must always have direct empirical evidence that its affirmations are being carried out in reality. 

6. Bearing in mind that, on occasions, the following are exclusive, but on other occasions may be harmonised, we mention the following models of universe:  
a. The big bang model: this entails that the universe originated some 15,000 million years ago with a great explosion and has been expanding since that time. Its uncertain future evolution involves a triple scenario: limited expansion (closed universe), unlimited (open universe) and the intermediate case between both (flat universe). As regards the past, this includes the question on the state of things previous to the big bang.
b. The model of stationary state: this is based on the hypothesis (Perfect Cosmological Principle) that the universe does not only present the same aspect from any point of observation (Cosmological Principle), but also at any point in time. This supposes that the reduction of the density of mass provoked by its expansion is compensated by a minimum rate of continual creation of matter.
c. Oscillating model: this states that the evolution of the universe corresponds to an infinite series of oscillations between expansive states (big bang) and contractive states (big crunch): expansion followed by contraction, followed, again, by expansion, etc.
d. Multiversal model: this maintains that, within the universe, there have been innumerable “sub-universes” which have been born from great explosions (big bangs). These are universes with full entity, in which the laws of physics might be very different from those we know.
e. The energetic and dynamic model. In any case, any of the models of the universe entail a justification of the energy which permits its expansion, transformation. The dynamic conceptions of the universe must justify the source of energy which explains the “dynamics” of the “physis”. 
f. The negentropic model. The universe continually produces an increase of entropy or internal disorder. But it also produces an appearance of order: from matter germinating the organised universe to the creation of order (an atom is ordered matter). This negentropy (the creation of order) must be integrated into the models of the universe constructed by science, as is executed.  
g. The mechanical–determinist model (clockwork): this is based on the metaphor of the universe as a clock or clockwork mechanism functioning with laws which are perfectly determinist. This refers to the question whether this “clock” necessarily entails a “watchmaker” who starts it up and maintains it.
h. The computational model: the universe is conceived as a storeroom and processor of information. The universe would be a quantum computer continually calculating its own dynamic evolution as reality develops.
i. The chaotic model: this admits the evolution of the universe and the physical phenomena in accordance with laws which are perfectly determinist and which, nevertheless, give rise to chaotic conduct, which is impossible to predict due to a lack of inherent precision as regards the initial conditions. The problem arises regarding whether chaotic evolution includes real, ontological indeterminacy, or is only a sample of lack of knowledge of the initial conditions (epistemological indeterminacy).
j. The probalistic-statistical model. Is it possible to offer the scientific view of the universe towards the future with determinist security? Do chaos and quantum mechanics compel us towards probabilistic and statistical future previsions? Should the models of universe take up a position with regard to these questions? 
k. The open, flexible, indeterminate or determinate model. In accordance with the above, the models of universe take up positions as regards an open or closed idea of the future which is related with the basic problems as determination and indeterminacy of the future.
l. The standard cosmological model: the most elaborated model of the big bang. This includes the study of the synthesis of chemical particles and components from an initial soup of quarks, leptons and radiation, as well as the development of the grand structures of the universe (galaxies, cumuli, etc.) as a consequence of the lack of standardisation at the basis of the radiation of microwaves.
m. The inflationary model: this is a refining of the model of the big bang which includes a mechanism of exponential growth (inflation) of the radius of the universe in a standard model.

Evolutionary profiles of the universe

as anthropic properties

7. These are properties of phenomenological experience which relate to the models of universe offered by science. Occasionally, these are congruent with all or with some of these. On occasions these may also be incongruent. In any case, it is essential that the universe which makes man possible has anthropic properties, insofar as these are those which will permit the origin of life and man in the future. Perhaps other property systems will also permit man, but our system has a certain “anthropic” form which should be described. 
8. The following anthropic properties are selected:
a. Material diversification. The universe is the result of the ontological properties of matter which enable the appearance of differences in the course of time due to their energetic interaction: the appearance of difference in the manifestation of states of matter, from the corpuscular to the holistic, passing through solid, gaseous, liquid, plasma states, which are connected in the field unity of the universe. This balanced diversity of states of matter will lie at the ontological base which will make it possible to achieve the balanced composition of life.  
b. Physical entities, objects, bodies. The universe is thus presented as the result of an infinite order of celestial bodies: stars, galaxies, planets, earth, objects and terrestrial material, etc. Among these bodies and the physical conditions which establish these, appear the living bodies and the human body.

c. Measurable spatiality: ubiquitisness. The form acquired by the universe as an organisational state of the evolution of matter leads to the formation of bodies in a special environment which permits measurable distances, the differentiation of place and of the entity of physical bodies.  
d. Energy, dynamism, change. The universe is a process of change in the states of matter which is produced by the by the energetic ontology of this as described in the physical theory on the four natural forces (gravitational, electromagnetic, weak and strong nuclear). Living beings participate in this cosmic dynamism in order to adapt to the medium and to survive. 
e. Temporality. The energetic interactions which produce the change in the states of matter manifest in the universe are the foundation of the succession of states and temporality. A static “petrified” world would not be an anthropic world. 
f. Cause-effect interaction. The interaction of matter on matter, or bodies on bodies, within the space-time framework constructed in the universe is also the ontological possibility of a scenario which makes it possible for life and to interact with the medium in order to select the possibilities of its future. 
g. Determinacy, stability. The ontology of matter shows a universe, as a result of its organisation, a stable physical order in which objects are maintained, last in the same conditions and able to address the construction of a history from identity. 
h. Indeterminacy, probability. Determination has not prevented the ontological properties of the material interactions producing a non-closed universe, but one which is open in its real evolution, which opens possibilities which may comply or may not comply, but do permit the opening of “real indeterminacy loops” with the possibilities of events which will no necessarily occur, but which could occur. 
i. Variability, oscillating conditions, randomness. Cosmic evolution has occurred variably, in such a way that, in different places, it has constituted oscillating conditions (none is identical to others), in which randomness has played an important role. One of these products was the Earth: with selective physical conditions of a high quality as regards its anthropic potentiality. 
j. Systemic, holism interconnection. Although it is differentiated, the universe is also a whole, a unitary system in complete interdependence. Nothing escapes this cosmic causal interaction. This is an interaction which is explained partly by the principles of classical mechanics and affects the classical macroscopic world, and is fused in the holistic phenomena deriving from quantum mechanics. This universe with physical, field phenomena of a holistic nature offers the ontological possibility to living beings to adapt to the environment with the support of the holistic nature of the universe.
9. Consequently, matter evolved until it produces the universe that has been organised as celestial bodies which contain bodies in different space-time locations. At the same time as bodies appear, matter fills the universe in other holistic states diffused in space such as light or other environmental niches. The energetic processes explode everywhere, maintaining the initial energy which gave rise to the evolution of matter in the big bang. However, mater has been organised in accordance with its own ontology and a stable and permanent framework has appeared, which gives rise to the different celestial bodies with an enormous variability of environmental conditions. Thus, a space-time framework has been produced which is continual and discontinual. Determinist stability and interaction between matter is not absolute as environments in which the material states have appeared are indeterminate and probabilistic, open to events which could occur or not, depending on unforeseeable factors, which are sometimes chaotic, and arise within the universe itself.  

Discussion
Matter and universe
Matter and universe are ontologically related. Matter seems to be more primordial (anterior to the universe and its origin).However, science also tells us that matter is produced at the same time as it is expanded and the universe expands. How are the properties of matter related to those of the universe? How does the physics of matter shed light on cosmology and how does cosmology shed light on the idea of matter? Are the physics of matter and cosmology an indissoluble unity? How is this considered from string and super string theory? What ideas have the great authors (Einstein, Hoyle, Guth, Penrose …) contributed, and evaluate and show their contributions?

Empirical evidence
Theoretical speculation is necessary in Science that always has the control of empirical evidence. What is the current role in physics of matter and cosmology of the theoretical speculation and empirical evidence? What would the image of matter-universe be in accordance with pure empirical evidence? What role do mathematical formalisations play in order to construct the scientific image of matter-universe? Does the mathematical formalisation alter and falsify the empirical model of the physical world? 

Models of the universe
Modern science has produced a large number of models of the universe which must be presented, valuated and interpreted from the idea of an anthropic universe. This discussion on models must make it possible to value the most probable and to consider their anthropic interpretation. In the models proposed and discussed where is the speculative and where is the empirical? Do the mathematical formalisations offer images of matter-universe which are useful and functional? Does their reality ontological reality communicate their reality? Does this falsify our knowledge of the world? 

Anthropic properties
Is our universe anthropic? Are the models of universe discussed by science anthropic, and to what extent?  What are the most relevant anthropic properties of matter-universe? Could the universe have been different? What forms of universe would make an anthropic universe impossible?
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