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Abstract

Aristotle fixed the problem of unity of matter and form, or of potential and actual in his doctrine of Hylomorphism. Moreover, he developed the concept of entelechy within that doctrine, which is responsible in such unity for actualizing the potential connecting it with his account of changes of mater in the Universe. Aristotle pointed out that entelechy identifies itself in that that makes the difference between a living body and its wax replica, for example.  Nevertheless, in modern sciences the view on unity of the Universe roots from the key concepts developed in The Theory of Relativity, theoretical physics and quantum mechanics. Moreover, scientists claim that they developed a universal equation responsible for everything in the Universe. However, this equation does not contain a term responsible for Aristotelian form. The author sees the cause of such an unjustified claim in the narrow approach to define the complex phenomenon of life in modern science. All such approaches root in presuppositions that Life appears under some conditions on the Earth that is correct but simplistic view on possible answers to the question “What is Life?” This work proposes a complex view on hylomorphic unity of the Universe and the phenomenon of Life treating both complex phenomena as dynamical fractals. For this purpose author conducts a three-stage thought experiment yielding up the evidence for the missing term in the equation of the modern view on the unity of the Universe. In this work, the author proposes the concept of complexity of embedded information in matter, which evolves with the dynamical fractal Universe manifesting the unity of energy, matter and information. That unity follows from the definition of a fractal dimension of the dynamical fractal Universe responsible for actualization of its potentiality throughout the evolution on all scales of cosmic objects.
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                                             “It is necessary that every thing which is harmonized, 
                                              should be generated from that which is void of harmony,
                                              and that which is void of harmony from that which is 
                                              harmonized.” – Aristotle[footnoteRef:1].    [1:  Aristotle, The Physics, Book I, translated by Thomas Taylor, Ch. VI, p. 57.] 

                                              “Information is information, not matter or energy. No 
                                                materialism which does not admit this can survive at the 
                                                 present day” ― Norbert Wiener[footnoteRef:2]. [2:  Norbert Wiener, ‘Cybernetics: Or Control and Communication in the Animal and the Machine’, p. 132.] 

                                                                                                           
Chapter I. The Philosophical Challenge to Physics. 
I read once in a guide for students on how to write a good philosophy paper the advice to not try digging deep questions, as in that particular essay you will not provide evidence that will change the world. I memorized well that piece of advice and now I have clear understanding that the paper I am going to provide, does not fit with his advice. It gives me a sense of fear from one side, balanced by responsibility to express my vision that looks as a challenge for the existing picture of the world. Nevertheless, I have to write my Master dissertation and I have no other way than to write a paper against the commonsensical advice not to attempt to challenge the foundations of many of the sciences in one paper. 
The Theory of Relativity for one-century has turned people to believe in the space-time unity of the Universe as three-dimensional objects developing their potentiality in time, as the fourth dimension. Einstein’s astonishing formula E=mc2 is correct but only for the perspective of unity of mass and energy. There is no room in the classical interpretation of this formula for the unity of matter and form as a key concept expressed by Aristotle in his substantial doctrine of hylomorphism[footnoteRef:3]. Here we have a dispute on one side Aristotle, the Father of philosophy of nature and life, and Einstein, as Father of the space-time unity of the Universe, on the other side. In this battle of concepts, I will take the side of Aristotle. I will ask Einstein the following questions: “If energy “E” and mass “m” are two main properties of matter in Universe, and “c” is the speed of light, where do you have the room for the concept of “form” from the Aristotle’s basic view on “unity of matter and form”? If your formula represents the unity of Universe in your space-time concept and the mass and the energy stands for matter, follows that speed of light really represents the essence of the Aristotelians’ form of everything existing in the Universe?” Specially, as I will be questioning the concept of life, I am interested in the Aristotelian concept of “entelechy”. ‘Entelechy is a philosophical concept stemming from Aristotle's metaphysics, and generally used to identify whatever it is that makes the difference between mere matter and a living body.’[footnoteRef:4]   [3:  Stanford Encyclopedia of Philosophy, Form vs. Matter.]  [4:  New World Encyclopedia, Entelechy.  ] 

From the other side, some scientists take Einstein’s theory as a religion of science and apparently, they found the theory of everything that explains the phenomenon of Life and the Universe using only one complicated formula[footnoteRef:5], which is too large to deal with here. Nevertheless, the reader can see in the description of this universal equation that it is clearly specified what term from that formula responds or describes the specific area of our reality in the Universe. I will enumerate those areas: quantum mechanics, space-time, gravity, other forces, matter, Higgs. Presented denominations describes all terms of the equation, and none of them is responsible for Aristotle’s form, and following they do not take into account the phenomenon of life itself. That absence creates a picture, that physicists ignore their own being when they work out such formulas. The following quote explains my feelings: ‘Modern humans became fixated on a collective hallucination of linear time, ignoring the fractal spirals of the surrounding Universe.’[footnoteRef:6] I have an idea why this is, because the scientists studying this area possess a strong background in theoretical physics, but they have become philosophers with only a physics background to inform their work. I see this as an impediment that stops them challenging their theory of visible unity of Universe and forgetting to add a term in their formula to represent the form in the Universe of matter. Due to my background in the science of Artificial Intelligence, I see energy and matter as akin to the hardware in computers and the software is akin to form therefore a whole computer is a metaphor for Aristotle’s concept of unity of matter and form for such objects. Norbert Wiener, the father of cybernetics declared ‘Information is information, not matter or energy’[footnoteRef:7].  The Aristotelian’s hylomorphism gets vindicated in all gadgets using the technology of embedded computer processors as unity between matter as the hardware and form as the software or embedded information in all its appearances. This term, the embedded information, is crucial for Aristotelian’s unity of matter and form.  [5:  Sean Carroll, The World of Everyday Experience, In One Equation.  ]  [6:  D. Pinchbeck, The 2012 Collection, p. 288.]  [7:  Norbert Wiener, Cybernetics: Or Control and Communication in the Animal and the Machine, p. 132. ] 

At this point, you would be justified by asking the question of why I am linking the Theory of Relativity, the doctrine of hylomorphism, the concept of information and the definition of Life, which I raise in the title of present work. It is because embedded information as DNA[footnoteRef:8] plays a crucial role in the phenomenon of Life and DNA represents pure software for living organisms, embedded in complicated organic molecules made of atoms of chemical elements. Such primordial elements as hydrogen produced at the early stage of Big Bang almost from ‘nothingness’,  before star creation, and as carbon and oxygen, produced during ongoing evolutionary process of stars creation, that started with formation of primordial stars in our Universe. [8:  Werner Gitt, Information in Living Organisms. ] 

In addition, E. Schrodinger in his book “What is life?”[footnoteRef:9] , doubts that his formula, which has the same importance for physics as Einstein’s formula, is not enough support from physics to explain the complexity of life from primary forms until the emergence of conscious life. His book generated the vast expansion of the field of quantum biology. I am sure he was also thinking that Aristotle’s unity of matter and form cannot be answered by physics only in terms of matter and energy – the term in that universal formula from above, which underlies the importance of the information in Universe is still missing.  It is not the work of a beginner in philosophy to figure out the correct formula in physics. However, it is my job as a philosophical novice to provide philosophically constructed grounds that can be taken by physicists as hints to do that job for me. For this purpose, I will work out this inquiry.        [9:  Erwin Schrödinger, What is life?, (Cambridge University Press, 1992).] 

To be sure that the reader will understand from the first reading on this inquiry, I need to introduce the complex topic of fractals. The best way to explain the nature of fractals is to address our power of imagination to a structure of a tree. At first glance, it represents a fuzzy structured bunch of branches of different lengths and sizes covered with leaves. However, if we continue using our power of imagination and abstraction, the clear picture of the presence of pattern of self-similarity can be ruled out from all our reflections on the structure of the tree, from its roots until the tinniest brunches. Moreover, if we continue in time for a few months of our observations, the observer will trace the fact that such pattern of self-symmetry does not stop in time, as the tree stays alive. The same puzzling process stressed me after a while when I began reflecting on the topic of my research project, which looks rather simple at first glance: “What is Life?” I was stuck for a while with that question, until I found the structure of my answer in the fractal nature of Life, which reflects fractal nature of Universe on its turn.     
This work tends to present an original approach of defining life, and that originality will persist in the definition of life itself, as well as in the structure of the methodology of research of proposed approach. Fractals are defined by three main component parts. First, by the fractal itself described by some equation, as an ongoing dynamical structure for different zooming scales. Second, by the description of its pattern of self-similarity, which characterizes the structure of a fractal at each zoomed scale. Third, by its fractal dimension, which has always fraction value. In the above example of a tree as a fractal, the branching pattern will represent its self-symmetry at each level. That is why I was stuck in the beginning of my research on the topic of life. By defining Life, I have to define two entities in one definition, the Life as fractal by nature and its pattern of self-similarity in zooming by one dimension or another. It is easy to find the geometrical pattern of self-similarity for the tree and it is not easy at all to find its persistence as non-geometrical pattern of complex living things as humans. 
In my attempt to grasp the nature of life as a response to existing definitions of life I will conduct a specific thought experiment designed to bring evidence to demonstrate, that not only phenomenon of Life represents a dynamical fractal, but also demonstrates that the Universe itself manifests the same characteristics of dynamical fractal entity.
In the second chapter of the present inquiry, I will present the twofold structure of the problem to be solved, explain the methodology of my thought experiment and the properties of its instrument, designed to yield up some observations, and evidence that will lead to validation of my presupposition and conclusions. 
In the third chapter, I will conduct the first stage of my thought experiment, designed to provide the evidence supporting the suggested definition of Earth-like life in Universe. In addition, I will provide the observed features of Earth-like life, which will be of great importance for my reflections on fractal nature of the Universe and I will provide the definition of Earth-like life as a fractal entity.
In the fourth chapter, I will focus on detecting the pattern of self-similarity at any zoomed scale of Universe. By the end of the fifth chapter, I will provide the definition of the Universal Phenomenon of Life as a fractal entity. As well, the definition of fractal dimension as dimension of changes in the Universe will be provided.  
In the fifth chapter, I will follow the third stage of my thought experiment aimed to detect dialectical pattern of evolution of the Universe. In addition, I will provide the possible criticism on proposed approaches.
In the sixth chapter, I will provide the conclusion to the presented problem and some hints for future research.  



Chapter II.  Classical Answers, the Proposed Approach and Methodology.
Why is it important to focus on such topic if there are many attempts at defining life, some of them being rather successful ones? Well, the answer is that the large number of attempts of defining life produced by many philosophers and scientists do not bring us closer to understanding the nature of life. I am not making a precise review of all approaches to define life rather I will point to main groups of approaches. I will refer to an ample review of all approaches to define life is given by Bruce Weber[footnoteRef:10]. Some of them represent an account of observation and evidence, which focuses on external, behavioral and biological aspects of life such as properties of living cells or organisms. Other methods of defining life try to resist the answers for search of alien life in the Universe, and focuses on astrobiological aspects of properties of life.  [10:  Bruce Weber, Life <https://plato.stanford.edu/entries/life/> [accessed 26 April 2018].] 

All presented definitions take as granted, that the Life represents such phenomenon in evolution of the Universe, which emerges at some certain point within the environment of a given exoplanet of a stars’ planetary system. However, taking such stand in defining the phenomenon of Life manifests the physicalism stand in metaphysics of reality, by denying the importance of the fact that the phenomenon of Life possesses not less complexity than the phenomenon of the Universe itself. 
Such a position just simplifies and diminishes the importance of the definition of Life. The similarity of the complexity of the Universe and of the phenomenon of Life, even though the entities exists at different scales, while one’s attempts to define and grasp the essence of Life, requires us also to approach the questions “How are such very complex phenomenon as the Universe and Life related? Does Life by its complex nature represent evidence of unity of Universe, not only some stage of evolution of matter in that Universe? Does such complexity provide evidences for Life as necessary in the evolution of Universe, not only a possibility? Does such complexity of Life imply that some features of Life were in the evolving Universe from the beginning of it? What is missing in the existing accounts of Life, and what shall be presented in the proposed account of Life, that can lead the flow of the argument towards the desired answers?”
            In addition, I would like to focus on the following twofold account of considerations. First, central concept of modern cosmology is the concept of entropy or a measure of disorder in matter, and the Second law of thermodynamics, which entropy strictly obey in evolution of the Universe, as a closed system. There is a permanent tendency for matter and energy in Universe to follow the path towards increasing disorder, but some inverse tendencies of decreasing disorder can be followed within open systems. That observation is crucial for understanding the main point of present inquiry. Further, in this text, I will refer to the concept of disorder in matter and its tendency to decrease or increase once I refer to classical entropy. It will help fitting with the vocabulary used in the Aristotelian’s account of change in nature. Thirdly, I will take the same approach for the notion of entropy of information, well defined in the Theory of information. For the same reason, instead of entropy of information I will use its synonym, the concepts of indeterminacy of information and the complexity of embedded information, which can increase or decrease respectively. For embedded information in an object, I take any informationally valuable description, which is possible to detect in matter of that object and described by any means of modern theory of information. The following quote of the father of cybernetics N. Winner will clarify the dependency among above introduced notions. ‘Just as entropy is a measure of disorganization, the information carried by a set of messages is a measure of organization. In fact, it is possible to interpret the information carried by a message as essentially the negative of its entropy… ‘[footnoteRef:11]. [11:  Norbert Wiener, The Human Use of Human Beings: Cybernetics and Society (Boston, USA: Da Capo Press, 1988), p.96.] 

I will proceed further to scenario and methodology of my thought experiment, and by the end of this chapter, I will introduce some notions from fractals, which will help the reader to follow the thought experiment. For my thought experiment, I have chosen a peach tree from the realm of living things, with a short life span up to 10 years, and a meteorite, found on Earth, which has existed up to 2.7 billion years after impact with the Earth surface[footnoteRef:12]. My choice is designed in the way, that will possess evident links with Universe, as meteorites do, and their appearance of continuity will contain singularity in such continuity, such as death of the peach tree in our case, and its raising for next season from the soil, or from the “ash”, as the Phoenix does. Before proceeding to my thought experiment, I need to design my “magic device” aimed to yield the evidence desired for the purposes of my thought experiment, and helping the account of similarities for living things, which makes them different from non-living things. This account shall contain all the features, which can be later traced in the realm of cosmic objects at different scales of the Universe. I will employ a digital camera with few imaginary properties as such device, which will help me conducting my thought experiment.  [12:  William Herkewitz, These Are the Oldest Meteorites Ever Discovered. 
] 

To explain the required set of properties for such device, I will formulate the set of features or patterns that I will be looking to be detected in the two chosen objects. 
· Changes: their nature and their causes   =   Q_01;
· Complexity and its measure   =  Q_02;
· Singularity (or birth and death) patterns    =  Q_03;
· Recognizing patterns of similarity and self-similarity   =  Q_04;
·  Interchanges with the given environment   =  Q_05;
· Embedded information: quantitative and qualitative patterns  =  Q_06;
· Repeatability or cyclicity  =  Q_07;
· Changes of disorder: quantitative and  qualitative pattern   =  Q_08;
· Changes on indeterminacy of embedded information  =  Q_09;
· Presence of homeostasis with a negative feedback control system  =  Q_10.

For the sake of better understanding, I will give short explanation for each of the above features while conducting my thought experiment. The required set of properties of the magic device will coincide with state of the art achievements in such sciences as astrophysics, all fields of artificial intelligence systems inclusive pattern recognition and artificial neural networks, theoretical and quantum physics, quantum biology and chemistry, molecular biology and archeology. To each operation mode that my camera functions for sake of my thought experiment, some real technological achievements or discovery corresponds. For the clarity of explanations, I will take as Level 1 the level of normal human perception of real world, without any zooming. My camera possesses the imaginary property to get instant access to any laboratory or database of scientific material that helps it to do all observations on-line.
At this point, I will present some important notions from the theory of fractals, namely the fractals themselves, their self-similarity pattern, notion of fractal dimension and levels of magnitude for the fractals. After that, I will mention how they are related to the goals of our thought experiment. As I have said in Introduction, the tree is a classical fractal with several levels of magnitude. ‘A fractal object is similar to a part of itself which is also fractal. This similarity is present at every scale; the small parts resemble to the bigger parts, which resemble in their turns to the whole. This is obtained by the continuous repetition of a pattern according to a recursive or iterative process’[footnoteRef:13]. State-of-the-art research in biology, geography, botany and economics reveal the fractal structure of the objects and the processes under investigation. It is worth saying that fractals manifest almost in all natural sciences and at all scales from the structure of molecules to the structure of clusters of galaxies. ‘From the direct observation of nature it turns out that most cells, tissues, organs, in either the animal or vegetal worlds are systems in which component parts and unit fragments assemble with different levels of complexity and organization. This means that a single fragment or element may on various scales, reproduce the whole object from which it is derived, in other words it is self-similar, albeit in a statistical sense’[footnoteRef:14]. It is important to underline the last words from the above quotation. In a statistical sense, it means that if a process in nature or in economics can be modelled and its model with some level of abstraction manifests the properties described above, the process itself represents a fractal. I will use this important conclusion in the second part of my thought experiment, when I will try to demonstrate the fractal nature of the Universe. [13:  F. Nakib, 'Fractal Geometry: A Tool for Adaptability and ‘evolutionability', WIT Transactions on Ecology and the Environment, 128, (2010), pp. 39-47.  ]  [14:  Losa, Gabriele, 'The Fractal Geometry of Life', Rivista di Biologia, 102, (2014), pp. 29-59. ] 

Another important part of defining any fractal is the fractal dimension, which always has a fraction value, which depends on the tendency of the fractal to occupy the given space. The given example of fractal as a tree-like curve line has the value of fractal dimension close to 1.5, where the line has a dimension as an integer 1.I will explain that for the sake of further understanding. In math, any curve described by an equation possesses a dimension of line, which is dimension 1. For the point, we have no dimension, or dimension 0. For the plain, we have dimension 2.The Fractal line that corresponds to image of tree, it is also a mathematical object described by an equation. To obtain the fractal image of the tree it is needed to make many calculations, by using for the next calculation the result from previous iteration. Alternatively, you can make a computer program, which will do it for you, and the image of tree will appear dynamically on the screen. That process can continue to infinite number of iterations, and the unidimensional line, which will be drawn out of that will tend to occupy all given two-dimensional space of the plain, but will never coincide with the plain. That means the dimension of such dynamical fractal is less than 2 but bigger than 1 integer, and always takes fraction value.  My thought experiment is designed to work out the nature of the Universe as a dynamical fractal, with the self-similarity pattern statistically defined at the first stage of my thought experiment. In these conditions, the information, namely its complexity statistically observed in its nature at different levels of magnitude, will play the role of fractal dimension. It will be the supporting fact for the existence of the dimension of complex relative changes of the Universe, with a fraction value between 3 and 4 integers, which I will give detailed explanations in chapter IV. 
In this work, I will demonstrate that the fractal dimension of Universe represents by its essence the dimension of dynamical relative changes at any scale of the Universe invoked by complexity of embedded information.
As the definition of the fractal is given through existence of its pattern of self-similarity followed by fractal dimension, by demonstrating the fractal nature of the Universe, I will be able to claim that this is sufficient condition for unity of Universe and the phenomenon of Life. Moreover, that dynamical Universe develops towards its fractal dimension, which represents the Informational complexity of matter at any of its levels of magnitude. It is important to underline the factual conclusion from the above mentioned, that existence of Universe represents the necessary and sufficient conditions for existence of Earth-like life in Universe, and the living organisms differ from non-living things by their expression of fractal dimension, which is complexity of information in them, as a dynamical process. Saying that, I am ready to proceed to the first phase of my thought experiment, designed to reveal in Earth-like life things the features that can play the role of a pattern of self-similarity of the Universe as a fractal. 


Chapter III.  Evidence for the Dynamic Fractal Nature of Life.
For the sake of simplicity of conducting my thought experiment, I will go with the same investigation for both objects simultaneously, for the peach tree and the meteorite. To enhance the metaphor of the difference of living objects from non-living things I will place close to the two objects their wax replicas, which I will suppose that it contain the same number of atoms and they have the same sizes and temperature. For the sake of clarity of the experimental actions that will follow further, I will remind their structure and the interpretations of the results. First, we have four of objects under that investigation, the peach tree and its wax replica, and the oldest meteorite found on Earth and its wax replica. Second, I will present the full range with the description of targeted characteristics to be recognized in the objects under investigation while conducting the thought experiment, which are numerated as symbols of Q_01, Q_02,…, Q_10. Further, for the sake of clarity, I will refer to their symbol description, rather than to the entire name. Third, the first in line of experimental actions the living tree and its replica will go always first, after that – the meteorite and its replica. After each step, I will trace the conclusion on the observations and the facts found at each step. By the end, I will provide a summary of the made conclusions from the first phase of the experiment and describe how they are related with the research problem. 
Step One: Recognizing changes and their nature and cause, the property Q_01. At first glance, for the good weather conditions without wind, acting just as with classical digital camera I will not recognize any changes and differences of both pair of objects and their wax replica. I am switching on all modes of my device, and I can see the following changes. At the level One, which is normal human sight without zooming, the device reports that the living tree out of four objects has different temperature than the surrounding environment and that that it consists of material of different density and composition, than the other threes and the environment. Even the peach tree contains some percent of matter from environment the majority of the matter is water. 
Observation 01: A) The living peach tree obligatory contain liquid water in great percentage. 
B) The other three non-living things do not contain water.  
Further, my camera shows the life span of the tree and the meteorite, scrolling back in time the changes what happened with both objects from the moment when the tree springs out from soil at its birth. The Singularity detecting regime of my camera detects that the tree appeared from “nowhere” but from the soil, where was empty soil before that. I can observe how the tree’s life span manifests through its ten seasons of changes from a green tree full of peach fruits and green leaves to the tree without leaves in winter and back to green tree in spring. In the same time span, the meteorite does not show out any visible changes, detected by camera at the level One. By level One, I am taking the usual world of human senses.
Observation 02. A) The living things endure dramatic cyclic changes from their birth, growth and death during their life span. Moreover, such changes bring out in the environment new organized matter, which did not existed in the given environment, before the appearance of the living things in it. Therefore, living things do take matter from the environment, processes it and after specific changes, newborn matter goes back to environment and makes it changes too. Specifically, in the surroundings of the peach tree after several cycles of changes endured by the peach tree, many trees spring out from the soil that followed the path of the peach tree in their development. As cause of such appearance of new living things, my camera detected our peach tree via its interchange of matter with environment. The camera detected pattern of repeatability and self-similarity in the shape of the tree, its leaves and roots. Very important fact camera detected that pattern of self-similarity remains the same in the newborn trees. To do so, the mechanism of storing and passing information about self-similarity and changes has to be embedded in the structure of the original peach tree.  
B) No visible changes at all happen in meteorite during the life span of the peach tree.
         After that observation camera choses the mode of detecting similarities through preceding generations of the original peach tree and the hole path of changes from the wild ancestor of the domesticated peach tree, that consists almost 7000 years ago in China[footnoteRef:15]. The camera detected that the embedded information in the ancestors of our peach tree, shows the pattern of changes in it from the one generation of a tree to another in such a way that a newborn tree gets better “redesigned” to resist the competition with other trees and environmental changes. They become taller and their lives reshape to manage water evaporation and gas circulation. It means that a feedback loop mechanism to change such embedded information manifests its existence. It is worth mentioning, that the camera detected the trend of evolution of complexity of such information. Perhaps, the trees, which manifest devolution of the complexity, get extinct in future generations. The camera also detected that changes occur not only for the generations of peach trees, but also for surrounding environment, let us take as such a given hill of land where the bunch of trees grows up for 7000 years changes occur. The components of soil become changed and other plants and fungi appear to get conditions to grow up on the same piece of land. Camera also detected that continuity of life of generations of our peach tree on that particular land manifests a pattern of repeatability of cycles of singularity as death of the trees, their decay into fundamental particles and molecules of non-living matter after death, which changes the initial content of matter in the surroundings. It is worth to remember about our second hero of our experiment that the meteorite manifests no visible changes under the camera investigation even in the last 7000 years.     [15:  Yunfei Zheng, Gary W. Crawford, Xugao Chen Y, 'Archaeological Evidence for Peach (Prunus persica) Cultivation and Domestication in China', PLoS ONE, 9.9, (2014).  ] 

To make clear what is happening at that particular moment of our thought experiment I asked the camera to show me the pattern of the virtual peach tree and of virtual meteorite, as it already keeps in its storage all kind of modelling information about the peach tree, the meteorite, and the surroundings. For the sake of my experiment, I suppose that right in that specific piece of land we got 3D printer facilities. Having such information about models of the peach tree and the meteorite, embedded in my camera I ask it to proceed printing for me exact replica of the original tree and of original meteorite, to be placed close to both. I required camera to use special glue that the tree printed from small particles of dust from surroundings, it will dry up and will dissipate back to dust less than in an hour time. Very similar picture with the building of sand castles out of wet sand on the beach sea.  As we got today a sunny day, we can have printed out and vanished back to dust several time before lunchtime. Each time camera by 3D printer is printing out the exact replica of original tree, is doing the same job as nature in one year. From “nothing” but minerals, CO₂ and water from surroundings and light from the Sun, the nature and my 3D printer is doing the same final job, constructing the real and replica tree. In addition, one of the key of such mystique possibilities of my device is that it possesses information about the model of tree, obtained via different methods and embedded in their algorithms of modelling the peach tree. To conclude, the complex embedded information which contains an algorithm of building the tree from the non-living matter from the environment is contained, stored and re-used by the form of life which developed as peach trees in that particular land. 
Observation 03.  From this point of my inquiry, I will write about the phenomenon of Life as universal for any particular living organism from the Earth, in terms that will manifest similar properties. 
A) From the above evidences provided by camera by zooming back in time for 7000 years, the meteorite still does not manifest any visible changes. 
B) About the peach tree, the camera brought evidences that to explain the Life we are in need for abstracting the phenomenon of Life from the life of one peach tree to the life of all generations of all its ancestors and future generations. Although, such phenomenon of Life necessarily contains a chain of singularities, as the death of trees represents, and their spring off out of soil and seeds as well. Nevertheless, the information embedded in living matter, which contains the algorithms of constructing future trees from the non-living matter from the environment, evolves in its complexity and it is kept safe and renewed in such mode to redesign future generation aimed to resist environmental changes.  
        The next series of experiments will necessitate zooming in on the tissue level and molecular or atomic level of the structure of our objects and their replicas. At that level, the camera began to show the detected information for all four objects. I will begin with non-living things, as there is less to detect in them. In the wax replica of the peach tree the camera detected a large amount of embedded information in the structure of wax molecules, their space arrangements in space, and the electromagnetic forces that appear to glue the molecules together. Nevertheless, the camera did not detect any dynamics or changes inside that quite robust structure. Well-known information, known in chemistry and physics and their statistics, represents all the information gathered by camera in search of detecting all the required features. It happens with the other two non-living objects, including the meteorite. In addition to above, specifically for the meteorite camera presented some information about pattern of structure of the atoms of iron and their valence bonds. 
Things change dramatically when camera focuses on the peach tree. The camera detected a high level of hierarchical structure in the body of tree constructed out of minerals and other atoms from the environment and designed to build up the tree according to the embedded information in the tree itself, which coincides in our case with the model of tree worked out by my camera. The camera depicted the multilevel structure of information exchange within the dynamical structure of the tree, carried out by complex organic molecules inside of the tree cells and their common work towards growth of the tree, via cell multiplication as well as via cells growth for different tissue. All molecular interactions happen due to electromagnetic forces on the atomic level, when valence bonds form or disrupt due to that forces. That specific phenomenon is well described in molecular biology and organic chemistry. If we will take as ‘1’ the fact of formation of any valence bond within given cell, and for the ‘0’, the fact of actual disruption of any valence bond, we will get the classical informational picture written on language of bits and we can ask camera to detect the and follows such pattern in the peach tree. The camera detects any appearance of density of such bonds switches and counts the density of it per volume. The diversity of changes also increases and become of the hierarchical shape – as changes into the cells or changes of tissue of the tree. Therefore, only for one given cell such density of exchange of information can be millions per minute, which for entire tree makes immense amount of information processed by structures of the tree. Regardless such a high level of information and matter exchange, no chaos or disorder dominates in that realm of the phenomenon of Life at each level of it, only pure order and organization can be seen around. In the outer environment matter are chaotic organized and a high degree of disorder in given environment persists, but not inside of the living tree.
Therefore, the camera detected decreased level of disorder inside the living tree even number of changes per second counts billions for the whole tree. In other words, the changes of matter inside the tree are huge but in a highly organized manner and order, followed by all structures and cells of the tree. Same amount of non-living matter organized as dust outside of tree will represent chaos of changes with maximized degree of disorder. It can be viewed on the information about the level of indeterminacy of information in the living tree. Increased amount of processed information in the tree does not increase the indeterminacy of information and represents perfect informational structure and determinacy.  
What concerns the level of disorder and indeterminacy of information in the non-living objects under investigation, the camera shows that even there is neither disorder, nor indeterminacy of information detected at the molecular and atomic level, the level of these specific features does not change over time and remains the same. It happens in the photo made a while ago, that no changes persist at that level of non-living things. Regarding the environment, the camera reports a high level of disorder of matter and increased level of indeterminacy of information. 
Observation 04.  On a molecular level, the living tree shows more evidence differentiating it from the meteorite and from its wax replica. This differentiation can be explained by the level of dynamic complexity of information that changes the matter inside the living tree towards its maximum contained embedded information and expansion of the tree into environment, with the purpose to change the surrounding environment, by interacting with it. 
For the sake of understanding of changes, I will restate that fractal dimension means that any fractal tends to occupy space where it develops, taking a fractional value, larger than space of its objects is. As our Universe operates with 3D objects, then the fractal dimension of the Universe as a fractal entity will take a fractional value between integers 3 and 4, by definition, as I have explained in chapter II with the example of tree.
       In conclusion, after the first stage of the proposed thought experiment, we obtained enough evidence based on the observations provided on the scientifically based methods and we can work out the following definition of the phenomenon of Life in Universe from it. However, what justification I take to claim that from observations on the life of the peach tree I can logically conclude that regularities of cyclic nature are observed on that specific tree produce grounds to think, that phenomenon of life itself represents a fractal? I have to answer that question before I will formulate my definition of the phenomenon of Life. I will ask my camera to zoom back in time until the first ancestor of the first tree was born out of the evolution of Life. I can see that from one side the camera is going back in time by two billion years to find the true trees ancestors, and the picture, which appears out of such zooming, has a fractal structure with a tree pattern of self-similarity how represents the astonishing picture on Tree of Life Explorer[footnoteRef:16].  What does this contribute to the argument? Within second chapter, I pointed on one particularity of the fractal, definition that it can manifests on statistically described objects. As the above-mentioned Tree of Life Explorer describes out of statistics of such science as palaeontology and archaeology presents for the path of evolution of Life on Earth from the first emerged form of life that means that that statistics possesses a fractal structure of tree. That is exactly my aim to be demonstrated in this chapter. In addition, the thought experience provided evidence that zooming inside of the structure of the tree also manifests its dynamical fractal nature. I take these facts as a justification to claim that the phenomenon of Life possess a dynamically evolving fractal nature with the defined pattern of self-similarity and its fractal dimension, that has a fraction value between integers 3 and 4. In other words, my aim is to demonstrate that the “Tree of evolution of Universe” can be designed in the same form as “Tree of evolution of Life on Earth” shown on astonishing picture on Tree of Life Explorer.  The fraction value of the fractal dimension follows from the definition of the dynamically evolving fractal in 3 D space that its fractal dimension will be bigger than 3D but less than 4D, as the fractal evolving tends to occupy its space, and we know it as space-time from The Theory of Relativity.    [16:  Evogeneao, Tree of Life Explorer https://www.evogeneao.com/explore/tree-of-life-explorer.  [accessed 26 April 2018]. ] 

Definition of Earth-like Life in Universe. 
        The phenomenon of Earth-like life represents a dynamical and on-going fractal process of constructing its patterns of self-similarity as systems with negative feedback control detected by camera in the cyclic nature of the life of the peach tree, using the low-organized matter from given environment for these purposes. It is doing that by enduring the states of cyclic singularities of death and birth and emergence of self-similar pattern from such singularity. In between such singularities, changes are controlled and directed by informational systems with negative feedback control. The development of each generation of living things goes towards increasing of complexity of newborn living things in the next generation and developing the system of storage and passing the hereditary information to others. 
       Providing the above definition of Earth-like life, I need to look further down with my camera in time-changes dimension until the first mono-cellular prokaryote living organism emerges from the ocean of primordial soup, the nest of Earth-like life. Asking my camera to do this journey and display any detected patterns of interdependency in such an ocean I found the following picture. Due to the environmental and geophysical conditions in the beginning of formation of the Earth, the first stage preceding the creation of primordial soup was the one of spreading atoms of fundamental elements received after the Sun to form the ocean of water, as the ideal solvent in Universe. In the beginning of the formation of the primordial soup, the camera shows a pattern of increased disorder and high level of information indeterminacy, which develops towards decreasing disorder and increasing the determinacy of information in the matter of primordial soup, as the initial dissolved atoms formed a complex structures consisted of organic molecules and their combination. This is the last and very important observation, which together with definition of Earth-like life, becomes the aim of search of the second stage of the thought experiment for Universe.    
   Chapter IV.  Evidence for the Dynamic Fractal Nature of the Universe.
The second stage of my thought experiment becomes evident when I decided to challenge myself with the question “Is it possible, that the phenomenon of Earth-like life, which represents itself a dynamical fractal process by provided definition, represents in its turn the self-similarity pattern of a larger fractal structure such as the Universe represents?” If the answer is yes, then which from the known and physically described concepts in science can play the important role of the fractal dimension of the Universe? In addition, how can such result be interpreted, what can be the outcome from such hypothesis if it is correct? To answer the above question I will use my camera further, which by its definition possesses imaginary quick connections with the best observatories, radio and space telescopes and other tools, which will enhance its ability to provide the best answer to the above questions. The camera is programmed to find automatically the patterns that correspond to the above definition of Earth-like Life.
       I begin my journey into Universe from our planet backwards in space. To make the reader comfortable with such an imaginary trip I will use the NASA report on the Universe’s’ structure (1999)[footnoteRef:17] and a good illustrated book by Gunter Bloschl (2015)[footnoteRef:18] as guidelines.  In our journey, I will follow the path of kingdoms of cosmic objects and structures that correspond to different levels of magnitude for the Universe and I will do the observations of patterns detected by the camera on the objects under investigation. The first kingdom is the stellar planetary systems as our Solar system represents. As per today, it represents quite an ordered structure with the highest content of solid state of all fundamental elements required for emergence of Earth-like life. There are some hints that life emerged also on Mars, Earth’s neighbour planet, but the answer is under debate. I mentioned that to underlie the fact, that from eight planets in one stellar system we have two where the phenomenon of Earth-like life emerged. This is a lot on a cosmic scale. Nevertheless, we are lucky to use carbon and other necessary building blocks of non-living matter produced by previous generations of stars in our Galaxy. Without having galaxies, which represent the nests for stars and black holes, as well as nebulas and other objects from the kingdom of galaxies, the phenomenon of Life would never emerge for the period of Life of our Sun. Here I have mentioned all the levels of kingdoms, which I will proceed to work out with my camera. The kingdom of planetary systems, the kingdom of stars, the kingdom of black holes, the kingdom of galaxies and the primordial Universe, as it was born after the Big Bang 13.8 billion years ago. The kingdoms are hierarchically structured by levels of magnitude, and a higher level represents a nest for a lower level, which in its turn represents the same. It is calculated that the kingdom of galaxies has a range of 200 billion galaxies, which are categorised into five types determined by their visual shape. Each galaxy becomes the kingdom of stars and there are in average 200 billion stars and black holes within a galaxy[footnoteRef:19].  [17:  Space Science Advisory Committee NASA, Cosmic Journeys To the Edge of Gravity, Space, and Time Structure and Evolution of the Universe Roadmap: 2003–2023 (1999).  ]  [18:  Gunter Bloschl, Hans Thybo, Hubert Savenije, A Voyage Through Scales, (Baden, 2015). ]  [19:  Space Science Advisory Committee NASA, Cosmic Journeys To the Edge of Gravity, Space, and Time Structure and Evolution of the Universe Roadmap: 2003–2023 (1999).  ] 

I am presenting that figures as demonstration of the evidence that at each scale the number of main players in each kingdom possesses same level of magnitude. In kingdom of life, the peach tree has around 200 billion cells multiplied to the same numbers of atoms in each cell, in kingdom of planet and stars there are 200 billion stars in any of the 200 billion of galaxies. 
        Returning to our experiment, the camera travelled back in time after the formation of the Sun, 4.6 billion years ago. For millions of years all matter, which represents all the planets of the Solar system represented a cloud of solid dust of matter orbiting around the Sun and collapsing in the planet shape due to force of gravity of the Sun. From the scale of kingdom of planets, no evidence of emerged life on the Earth except the blue colour, only zooming in to the level of Earth we can determine the emergence of the phenomenon of life. At the level of kingdom of planets, the camera detected only the pattern of decreasing disorder and decreasing indeterminacy of information, as planets were formed from disordered cloud of dust of matter.
Observation 05.  The nine target search features present in the kingdom of planets the camera reported as follows. The planet rises from the environment of stellar dust of heavy elements from other stars of our galaxy under the gravitational and energetic influence of the Sun. The full range from the ten features are detected by the camera when the planets are organised with full planetary structure, including active nucleus, responsible for geothermic periodic changes and atmosphere, responsible for cyclic changes between surface soil and water as universal solvent, dominant on given planet. Those cyclic changes enhanced and driven by the Sun’s energy becomes the driving horse of the processes that end up with the emergence of the kingdom of Life. The singularity pattern was detected only as catastrophes of a cosmic scale. Otherwise, planet’s atmosphere and structure, together with the Sun influence create an equilibrium or homeostasis of conditions on the planet due to negative feedback control system.    
        After that, the camera focused on the Sun and presented the information on its life and structure from its formation as a cluster of cosmic in nebula nearby up to nowadays and further in time until the Sun becomes, when it will swallow the planetary system. Camera chooses that probable scenario of the Sun’s life and worked it further until a new star will be formed in that locality of the Milky Way Galaxy. The camera detected the pattern of cyclic nature and singularity and the pattern of using the matter from the environment for producing light, energy and heavy elements, which will form the planets for next generations of stars. Stars as our stars have a life span of 10 billion years. However, there are different types of stars, which live up to one million years, and after that quick life deliver heavy elements out in galaxy’s nebulas, which are nests for future stars. Other stars have very long life span up to 10 trillion years. The camera also zoomed in the structure of the Sun and found the pattern of homeostatic system controlled by negative feedback that also correlates with the principle based on homeostasis in our peach tree. The camera also detected the level of decreased disorder and decreased level of indeterminacy of information, as during the evolution of the Sun’s life span the heavy elements are formed and matter within the Sun becomes more structured. In other words, during the life span the complexity of information within the Sun also increases up to the point of a singularity. As in example with peach tree span life camera observed the pattern of singularity when tree emerge just from surrounding soil, as well when it dies and decay its embedded information and passes its atoms to the environment, to be used for nest cycle of life.  Same the Sun, when it will die much of it will spread out into surrounding space of Milky Way to be used further for the next cycle of cosmic life from the kingdom of stars perspective.  
          Together with the kingdom of stars, I will present the data from the camera observations on the kingdom of black holes, which are of great importance for the evolution of Universe. After the Big Bang and before the creation of galaxies, the first primordial stars were formed from primordial clouds of hydrogen, helium and lithium, which gave birth to new matter of heavy elements in Universe and creation of new stars and primordial black holes. By their nature, black holes represent a gravitational singularity of matter, due to an anomaly big level of gravity, generated by collapsed matter of death star, acting as main cause of gravitational behaviour of matter in its surroundings. Primordial black holes become the cause of formation of the primordial galaxies much simpler and smaller than present galaxies are. Each galaxy has in its centre the massive black holes formed from the primordial one. When black holes grow big enough they increase their influence on the environment, from one side, taking in matter from surroundings, and spreading a part of it into surroundings as highly transformed matter and beams of energy, from other side. If for the star, the camera detected the feature of homeostasis with a negative feedback control system, for the black holes it shows a very stable state of homeostasis but without feedback control, as nothing can escape from black hole. There is the theory of black holes, which tries to take a superposition of views on nature of black holes – from the Theory of Relativity view, and from quantum mechanics maintaining that each black hole represents so-called Planck star with fixed but very massive density[footnoteRef:20]. Information can escape from the black holes in two ways - by increasing of the mass of the Plank star or due to the phenomenon of informational “soft hair on black holes”[footnoteRef:21].    [20:  Carlo Rovelli, Francesca Vidotto, 'Planck stars', (2014), pp. 1-6.  ]  [21:  Stephen W. Hawking, Malcolm J. Perry, Andrew Strominger, 'Soft Hair on Black Holes', Viewpoint in Physics Physical Review Letters, 116, (2016), pp. 1-9. ] 

Observation 6.  From the above observation provided by the camera, the kingdom of stars and kingdom of black holes both manifest evidence that all target ten features are present in their dynamics during their life span that correspond to the state of the art data in modern astrophysics. 
After observing the kingdoms of planets, stars and black holes I am ready to proceed with my camera to the last phase of my thought experiment in the search of targeted features of self-similarity among the cosmic objects within galaxies such as stars, black holes and nebulas. In addition, I will present how galaxies are organised in clusters, how they evolve, and what impact they have on the process of evolution of the Universe. As the primordial galaxies appeared from the primordial clusters of cosmic gas of hydrogen, helium and lithium formed after the Big Bang through the process of forming primordial stars with short life span, which give birth either to cosmic nebulas with heavy elements for future formation of planets either to black holes. The primordial galaxies were smaller than contemporaneous in number of stars but much bigger in their population. From the primordial galaxies, clusters and superclusters were formed as dominating patterns of entire dynamically developing Universe after the Big Bang. Such primordial structures contained billions of galaxies, which collided, with each over. After 13.8 billion years of evolution of such structures, the kingdom of galaxies is organised in the same patterns of dynamically evolving clusters that contain also massive clouds of cosmic gas made out of heavy elements from the death of stars. The galaxies and clusters of galaxies become places in Universe where matter is produced for constructing the objects from the kingdom of planets and contains the fundamental elements of the phenomenon of life such as carbon, oxygen and hydrogen and complex organic molecules from them. Changes of that nature intensify the process of stars formation and follow all chain of production of matter, which can be in short described as following self-symmetrical or recursive cyclic process. At the first phase from the nebula, a star forms in a given place where initial conditions occur. In the second phase, the star transforms in a giant star, which in its turn becomes a supernova that ends up with a transformation Big Bang like, from which the nebula with new content of matter is created, from one side, and a white dwarf, or a neutron star or a black hole is created[footnoteRef:22]. On that cycle of matter creation, the camera detects the presence of all targeted features. [22:  Space Science Advisory Committee NASA, Cosmic Journeys To the Edge of Gravity, Space, and Time Structure and Evolution of the Universe Roadmap: 2003–2023 (1999), p. 7. ] 

To underline the importance of the galaxies the camera detected within the clusters of galaxies and galaxies the organic molecules of amino acids that are contained in human bodies and in DNA, as the basis of Earth-like living organisms[footnoteRef:23]. I would like to point out to the reader the logical possibility of existing living-forms born at the level of kingdom and explain how the organic molecules formed in the Earth primordial soup, just by containing them in the neighbour nebulas close to our solar system and transported by means of meteorites and comets. To enhance my future reasoning on the fractal structure of the Universe in the next chapter, I will add to the above-described presence of organic molecules on a galactic level with the pictures of a galactic supercluster from the space telescope and of clusters of neurons of human brain. The astonishing similarity of the picture from the electronic microscope that represents in space two micrometres wide and another one, two billion light-years in width of Universe, can easily be an explanation of such popular topic as a “conscious Universe”[footnoteRef:24].  [23:  Brett A. McGuire, P. Brandon Carroll, Ryan A. Loomis, Ian A. Finneran, Philip R. Jewell, Anthony J. Remijan, Geoffrey A. Blake, 'Discovery of the interstellar chiral molecule propylene oxide (CH3CHCH2O)', Science, (2016), pp. 1-9.   ]  [24:  Vazza, F., 'On the complexity and the information content of cosmic structures', Monthly Notices of the Royal Astronomical Society, 465, (2017), 4942-4955.
] 

Observation 07. The camera detected that the causes of changes in the kingdom of galaxies are of threefold structure. First, changes caused by cosmic events delivered by the components of the galaxies – stars, black holes and nebulas either from their interactions, or from their life span events of cycle of creation of matter in a galaxy. Second, the changes that happen during the collision or cannibalism of galaxies due to the gravity in Universe. Such changes as new nebulas and black holes collisions can be featured. This is the main cause of existing shapes of galaxies in Universe. Third, the changes that happen due to gravitational forces inside the given cluster and supercluster of galaxies as well as the collision between clusters of galaxies. Such changes enrich galaxies with cosmic gas with content of heavy elements and complex molecules.                
         After the last observation made I can make a conclusion, that the camera detected evidence presented in my observation, that all presented kingdoms of cosmic objects of our Universe manifest the target features detected by my camera on the phenomenon of Earth-like life. I can conclude that at the level of each kingdom the Universe uses the same patterns of mechanisms of changes that it uses at level of Earth-like life. The statistical modelling of them can bring up even geometrically shaped patterns of its fractal nature. As an example of that, I ask my camera to enhance the model of tree of life in the Universe, as it is presented by the Tree of Life Explorer[footnoteRef:25] with four more levels of presented kingdom organised also in a shape of a tree hierarchy. The first level will be the level of the Universe itself, which will represent the nest for cosmic objects of the kingdom of galaxies as clusters of galaxies and galaxies alone and represents the second level of Universal hierarchy. That level in its turn represents the level of nests for the stars, nebulas and black holes, which will be the level three of that hierarchy. Finally, the kingdom of stars will represent the nest for the kingdom of planets, where Earth-like life emerged, at least on Earth. The picture of the new tree of the Universal Phenomenon of Life just becomes re-ordered by arrow of time and by presented four levels of hierarchy, where the last branch coincides with the branch that represents the emergence of the Earth-like life in primordial soup. I will take that as an additional demonstration of my conclusion, that Universe manifests the features of definition of dynamical fractal entity with the pattern of self-similarity as the pattern demonstrated by the phenomenon of Earth-like Life. Saying that I am ready to present the definition of Universal Phenomenon of Life (in short UPL), that resembles all features of definition of Earth-like Life presented after first stage of my experiment. I am introducing the concept of UPL with the methodological purpose to have a formalism that can be compared with the formalism introduced on the concept of Earth-like life. As I am comparing the statistically proved evidences for both concepts, not geometrically exact patterns, which are easy to compare. That is why it is worth to mention here, that the concept of phenomenon of Earth – like Life coincide with Life itself in all its complexity and beauty. Same in the concept of UPL, that concept contains a statistically described and detected formalism of properties of the Universe, and by its definition coincide with Universe itself.  [25:  Evogeneao, Tree of Life Explorer <https://www.evogeneao.com/explore/tree-of-life-explorer> [accessed 26 April 2018].] 

The Concept of the Universal Phenomenon of Life.
The Universal Phenomenon of Life (UPL) begins from the singularity of the Big Bang, evolves on its energy gained out of it and represents a complex dynamically evolving fractal process with a hierarchical structure of constructing its patterns of self-similarity at each level of hierarchy. The evolution of UPL begins from the initial primordial energy of Big Bang, and prolongs by dynamical creation of matter out of primordial energy, initiating by that process if evolution of complex embedded information in matter in Universe through constantly acting changes aimed to increase the complexity of a new created matter. The pattern of self-similarity of UPL was detected as coinciding with the pattern of the phenomenon of Earth-like life and the thought experiment observed the persistence of all ten features of similarity at each level of hierarchy of the UPL. The direction of evolution of the phenomenon of Earth- like life goes towards increasing the complexity of embedded information of a new created matter. Consequently, the evolution of the UPL will coincide with the direction of its pattern of similarity towards complexity of embedded information in a new created matter, as all range of cosmic objects represent from heavy atoms of new chemical elements and ending with clusters of galaxies.
The evolution of the visible Universe follows the evolution of the UPL from the state of pure energy in singularity of the Big Bang, through the creation of primordial matter as atoms of hydrogen, helium and lithium. Such matter possesses the same level of primordial energy from the Big Bang imprisoned by strong and weak forces in their internal structure filled with elementary particles as quarks and gluons at quantum level forming neutrons and protons. From those particles, the nucleus of all atoms in Universe consists, which carries 99% of mass of the matter in the visible Universe.  
All new kinds of matter in Universe yields matter and energy out of primordial, without changing the total balance. Nature possesses astonishing abilities of counting the balance between the energy and matter in the Universe and redirecting processes aimed to restore that balance in its kingdoms by laws of physics if required. However, what is about embedded in cosmic matter information? Suppose, that primordial embedded information that was possible to detect consists of the structure of the primordial matter shown above and the information embedded in primordial light. The worked out example with the peach tree life at the hierarchy level of kingdom of planet clearly shows that information is counted by Nature not for balance purposes as mass and energy do. The law of conservation of energy in the Universe keeps the balance between matter and energy equal to energy gained from the Big Bang. The embedded information do not manifests such behavior and the camera detected the pattern of the evolution of the complexity of the embedded information in the Universe at all its kingdoms.  It possesses a clear trend of evolution towards increasing the level of complexity of embedded information by increasing the complexity of changes in a new created matter. In addition, on the Earth we already have living organisms with high degree of processing information and high complexity of changes that constantly occur in living things.
My concern remains in finding the missing interpretation of term in Einstein’s formula E = mc2, that will be possible to demonstrate by the Theory of Relativity that Aristotle was right in his demand of unity of matter and form, and that information represents by explanations provided in this work, the true missing term of interpretation. Having in his formula only the partial essence of light – its speed, satisfied his aim of demonstration of the space-time curvature, and he took only the speed of light for purposes of his formula, not all the information embedded in light from the Big Bang. Why not to pay attention to Aristotle’s doctrine of hylomorphism on unity of matter and form to trace the missing puzzle in their picture of the unity of Universe?    
   

The Fractal Dimension of the Universe.
Arriving at this point of my inquiry, I will ask my camera the ultimate question about what the fractal dimension of such entities as the Universe and phenomenon of Life represents. According to the definition of dynamical fractals in 3D world, the dynamical 3D fractal entity tends to occupy 4D space, where its dynamics occurs. The expected fraction value for fractal dimension of the Universe will be between the integers of 3 and 4. I will not concentrate on the exact fractional value of fractal dimension, but I will be questioning then the meaning and the interpretation of the fraction fractal dimension of the Universe.  
The understanding of what it means to exist in 3D space and move within it comes from physics and everyday life meaning to evolve in space and time. I will ask the camera to analyze my movement from the house to the library and back on a sunny day. The camera detected all changes in space of my body, even that I got slight sunburn from radiation and informed about exact energy I got, exact movement I did with my feet and the amount of energy I spent for my movements. I asked the camera how much time I spent for my journey and I got the answer. However, what does time mean for my camera then, if it is designed to detect changes? It shows time from on-line clock counting some virtual objects - seconds, instead of counting water drops from the water clock. From the camera’s point of view it is too simplistic to treat the counted seconds and the changes of my body in space and in form equally what it detected during counting those seconds. The Theory of relativity requires recognizing time as the fourth dimension of our reality just because it fits the formula and simplifies calculations. Such an approach can be affordable and justifiable for physicists, but for philosophers it means just to simplify the way of questioning the world, what philosophers do. That is why in the Introduction I have pointed the fact that formula E = mc2 is correct for physics, but it cannot be purely correct for philosophy. As a solution from this imaginary dispute, I can see the possibility for philosophers to take courage and declare that it is time to change the dimension of time with the dimension of relative changes in philosophy, as Aristotle’s natural philosophy proposes, and to keep as conventionality for people’s convenience or for simplicity of physicists’ formulas. 
If we take the dimension of complex relative changes as fractal dimension, it means that any changes rise from the actual unity of energy, matter and embedded information and it fits well with the above walk example. From the approach to nature of the Universe as a dynamical fractal evolving in 3- dimensional space proposed in this inquiry, it results that it will continue infinitely its path of evolution. By definition, its fractal dimension will be always of fraction value between 3 and 4 integers, as I explained in the example with a line for dynamical fractal of tree in chapter II. As the Universe represents a dynamically evolving fractal in all its kingdoms simultaneously, it means that all objects in the Universe at different scales, from clusters of galaxies to the electrons and photons and other quantum particles, by their behavior and state sustain that dynamically evolutionary pattern of the Universe. However, for an object to possess some dynamics in physics it should act under some forces generating changes in the state of affairs. The nature of such changes necessarily has to be of nature of the Universe itself. During the inflation period all participants of the nature of future objects of Universe were formed, and the pattern of embedded information in matter began its path of increasing complexity, as well the complexity of the given object increased by its evolution in the Universe. So, energy would stay for all forces, matter formed from atoms would stay for inanimate or living things, and information would represent by its nature the concept, which mirrors the complexity of any given object in the Universe on its evolution. Saying this it is worth mentioning that the fractal dimension cannot be regarded as time because it does not fit the entire complexity of the picture of how the Universe evolves, from the view proposed in this work. That is why the fractal dimension represents the key to understanding the hylomorphical unity of the Universe when we take it as the dimension of relative changes. Relative in this context means that change occurs specifically for some object or set of objects or system of objects, but does not take a universal stand as universal changes. However, such an approach to relativity of changes fits well with Aristotle’s view on changes in each object or phenomenon, and seemingly with the requirement of the Theory of Relativity, that different objects are subject to different changes if conditions apply.      
The Definition of Fractal Dimension of Complex Changes of the Universe. 
The fractal dimension of the Universe represents its dimension of transformations through complex relative changes of objects and phenomena simultaneously in all its kingdoms and at different scales of the fractal Universe, providing evolution of the Universe by such ongoing dynamics. All changes occur due to unity of energy, matter and information in the Universe, where energy stands for forces in the Universe, matter stands for any detected object from an elementary particle to clusters of galaxies, and information stands for the form. The form represents the dynamical essence of fractal nature of the Universe, by changing it simultaneously at all Universe’s scales and tending to express the embedded information within an object and to change and store this information due to the changes occurred. The relative changes stick with a particular object in the Universe and its environment tends towards increasing the embedded informational complexity of the object and storing the information about increased complexity within object’s structure representing the form.    
I will finish my reflections at the second stage of my thought experiment, and proceed to the next chapter, where I will present the dialectical pattern of hierarchical evolution of the Universe, and some possible criticism of presented inquiry on unity of the Universe and the phenomenon of Life.      


Chapter V. The Dialectical Pattern Detected in the Universe and Criticism.
In this part of my inquiry I will try to find some pattern of self-similarities in the hierarchical structure of the kingdoms of the Universe, being simultaneously a dynamical fractal by its nature as it was demonstrated based on the evidence from the previous stages of my thought experiment. To go to any of the kingdoms my camera has to zoom in several levels until it reaches the required kingdom of life. Therefore, I ask the camera to begin from the kingdom of cluster of galaxies. For this purpose, the camera advised me to put the virtual reality helmet on my head. Diving with my camera into that virtual realm, I zoomed in from the cluster level to inner galaxies of that cluster and I found myself among galaxies of the given cluster. I pressed the button and I dived into the target spiral galaxy, the Milky Way representing the next inner level of the dynamical fractal as the Universe. At that level, I can see the cosmic objects of the kingdom of stars, nebulas and black holes, which are characteristic for that given galaxy, but this kingdom extends its fractal borders within all galaxies of all clusters of the Universe. I easily find the Vega cluster of stars in the Milky Way galaxy and I jump into the next dive by zooming virtual reality towards that target bunch of stars, to which our Sun refers. I get the vision of our Solar planetary system as a whole and astonished by such picture I follow my path to the Earth, my motherland planet, the only one from a few of the planetary system orbiting our Sun, but one from the trillions of planets from the Universal kingdom of planets. With the last jump, I place myself to the chair in the library in Lampeter campus of the UWTSD. 
After such an amazing journey through all the levels of hierarchically organised kingdom of the Universe, I asked the camera, whether it found some patterns of self-similarity within kingdoms and between the neighbouring levels of the hierarchy of the Universe. In addition, I asked the camera whether it found some possible causes, which make our Universe a dynamical evolving fractal with a hierarchical structure and if it detected the target of such dynamical evolution of Universe. I got a positive answer, and the answer was that the found pattern of self-similarity among the levels is known on the Earth as dialectics, which helps people conduct their reasoning process and debates towards finding truth. Such approach is characterised by a triad defined as [thesis – antithesis – synthesis] able to describe a process in its dynamical evolution. The causes of evolution seed in the realm of conditions at the thesis stage, from where new changes raise new conditions, which get involved on the stage of the cosmic theatre due to changes occurring in matter with clear trend towards decreasing the disorder and increasing the complexity of embedded information in matter. It does not satisfy the state of affair in the first place, that new amplifying conditions represent the antithesis. The antagonism of such struggle becomes the cause for dramatic changes at a cosmic scale, and a new state of affair in matter gets birth, i.e. antithesis. The camera gives me an advice to consult the New World Encyclopedia on topic of “Dialectic”[footnoteRef:26] as a concise account of history and content of this concept. The camera presented the found dialectical pattern of the path of the evolution of the Universe during my imaginary journey from the Big Bang to my library computer as a hierarchical chart full of text. Therefore, I can present it below as the following hierarchy of levels of dialectical evolution of the Universe.  [26:  New World Encyclopedia, Dialectic.] 

Level Zero: the Big Bang and creation of the first matter.
This level begins out of singularity and does not possess the feature of cyclic nature, which means that no more Big Bangs were detected by the camera. Nevertheless, the feature of cyclic singularities persists at all levels of evolution of the Universe. This level from the beginning represents the realm of pure energy, when neither matter nor information is created. However, it holds for less than a second. This period is named the Inflation period of the Big Bang and represents the necessary period explaining future evolution of the Universe. 
Thesis
Given conditions: out of singularity of the Big Bang the highest energy, followed by the highest pressure and temperature described as a state of the highest level of disorder and the highest indeterminacy of embedded information. 
Volume in space:  unidimensional point of space.
Anti-thesis 
Tendency of changes: appearances of conditions of energy fluctuations for creation of the first leptons, quarks and bosons. Such changes slow down the highest level of disorder and diminish the highest indeterminacy of embedded information as some structures of fluctuations appear and it can be described informationally. 
Synthesis 
The tension between the two is determined by the directions of changes towards decreasing disorder and increasing the level of embedded information within created primordial matter. The leptons, quarks and bosons are created and strong and weak forces appear. 
 Level One: from creation of elementary particles to clusters of atoms.
Thesis
The formation of the atoms of hydrogen, helium and lithium and appearances of weak and strong forces in the Universe starts from created leptons, quarks and bosons. 
Important: At this stage of the evolution of the Universe from primordial leptons just electrons holding the lepton nature escaped. From all created primordial bosons, only photons remained to maintain their boson nature. All other elementary particles are collided by weak and strong forces to form the above-mentioned primordial atoms, in which a part of energy of the Big Bang is “imprisoned”.
Given: maximal level of disorder and indeterminacy of embedded information in created primordial atoms.    
Anti-thesis 
Changes: Completing the creation of all primordial soup of atoms in the Universe from the environment of elementary particles.
Tendency of changes: Decreasing disorder as energy gets “imprisoned” in formed matter and increasing the level of complexity of embedded information as all atoms are created and the electromagnetic force and gravity begins to act. 
Synthesis: 
 Appearance of clusters of atoms due to acting forces separated by creation of space-time borders of law disorder and high determinacy of information (due to gravity and electrodynamic forces), future galaxies and primordial stars in the Universe. Empty space tends to appear, as organised matter emerges.
Level Two: from clusters of atoms to creations of primordial stars, black holes and galaxies.
Thesis
Given: high energy and high temperature of highly disordered moving particles and atoms within the given cluster out of primordial soup manifesting the maximal level of disorder and lower level of embedded information at the beginning of the period.
Tendency of changes: Clusters of disorganised matter begin their own life in the given space in the Universe due to the force of gravity and electrodynamic force, towards formation of primordial stars in them, responsible for a quick generation of heavy elements within the cluster and the black holes.
Anti-thesis 
Tendency of changes: Concentration of matter around appeared black holes and appearance of primordial galaxies. Creation the heavy elements from surrounding fundamental atoms and particles as building blocks of matter within the fabric of primordial stars with short life span up to one million years. Filling up the intergalactic space with clouds and nebulas of cosmic gas saturated by heavy elements and organic molecules, the future building blocks of living organisms. The level of order increases in such nebulas together with the level of embedded information. 

Synthesis
The appearance of nebulas with a high level of embedded information in contained matter including heavy elements and organic molecules within the clusters of galaxies of high disorder. The appearance of complex movements of galaxies within their clusters and the clusters within the mega clusters to create the condition of maximal changes, which can lead to exchange of matter between galaxies.
Level Three: from clusters of heavy atoms and organic molecules to creations of stars with planetary systems.
Thesis
Given: high disorder in the given space of galaxy within a cloud of gas with the higher level of embedded information or increased complexity of containing elements of matter, including carbon and other building block of living organisms. It is characterised by the higher level of disorder and the lower level of embedded information at the end.   
Tendency of changes: Due to gravity and electromagnetic forces, the surrounding gas condenses towards creation of star planetary systems similar to our Solar system. 
Anti-thesis 
Tendency of changes: Creation of a star and the planets orbiting it from a cloud of interstellar gas. All the heavy elements responsible for creation of matter out of initial cloud of stellar gas are now concentrated in planets, which cool down and get their well-known organised forms and attributes of planets such as atmosphere, solid surfaces and liquid oceans. At the same time the fusion reaction within the star begins, which serves a reliable source of photons and energy for the surrounding planets. Consequently, the complexity of embedded information in the obtained matter increases.


Synthesis
The appearance of planets as the clusters of organised non-living highly organised matter from heavy elements. The beginning of the planetary environment formation, which initially possesses a high level of disorder and some given properties as a response to the specific star formed in the centre.  The increased level of order within matter and the increased level of embedded information within matter of planetary system.
Level Four: from clusters of inhabitable planets to emergence of primordial life.
Thesis
Given: A high level of disorder in the given environment of the planet responsible for creation of the increased level of disorder in the surrounding matter consisting of all building blocks of living organisms, if such combination persists on the given planet. Due to the properties of chemical elements and the condition of the planet, the cycles of existing of matter as gas, liquids and solids even enhance the increased disorder. The maximal level of disorder and the minimal level of complexity of embedded information within matter of the planet at the beginning of the period.
Anti-thesis.
In such universal solvent as water, the maximal disorder represents an ideal medium for interaction between the basic elements and the organic molecules under the geo-climacterically conditions where needed chemical reactions lead to formation of full range of organic molecules, which represent needed set for emergence of protocells and from them for the primitive form of living organisms like bacteria. 
Changes:   Due to gravity and electromagnetic forces and light, acting on a given planet, the processes of interaction between chemical elements evolve towards decreasing the disorder until the needed output of combination of elements will permit to find a way towards increasing the complexity of the output of molecules and structures. At that stage, we count the increased order of produced matter and increased level of embedded information on it.
Synthesis
The appearance of the primitive forms of life such as bacteria within the planetary environment. 

I will stop my camera at that level of zooming into the evolution of the Universe as the further processes in the evolution of life on the Earth are described in the first part of the thought experiment. I will conclude that my camera at the third stage of my thought experiment detected the pattern of evolving fractal hierarchical structure of the Universe, coinciding with the dialectical pattern. What implications can I see out of such a conclusion? First, that the Universe evolution has the pattern of dialectical unity, which presupposes evolution by its evolutionary nature. Second, that dialectics is designed to point and count on the processes of changes within the dialectical phases of development of the involved processes. The fact that the camera detected the evidence that fractal dimension of the Universe represents the dimension of changes gets justified by detection of the dialectical pattern of evolution of the Universe. 

Possible Criticism to the produced inquiry.
The first point criticizing my Definition of Life is possible through the attack of the content and the approach of defining Life in such an abstract manner, which does not resemble all the properties, which living organisms possess. I will answer that the proposed functionalistic approach to define life tends to cover all possible life forms in the Universe, and it is based on the state-of-the-art in physics, astrophysics and quantum biology discovered universal laws and concepts. The current approach differs from the ones discussed in the second chapter, which roots in the behavioral definition as metabolism.   
The second critique point is that the proposed inquiry denies the importance of well-established concept of time, relocating it by the concept of changes of form, even such concept was proposed by Aristotle’s doctrine of hylomorphism. My answer is that the concept of time used as the fourth dimension of space-time in the Theory of Relativity does explain many phenomena related with answers of how gravity and space works. It does not mean that such an approach or concept is wrong. This concept is challenged by impossibility to answer the question raised by theoretical physics and astrophysics, how we can explain dark matter, and provide grounds for the unification theory of the Universe. The same happened with the Theory of Gravity proposed by Newton and challenged by the Theory of Relativity, which in its turn does not deny the Newtonian theory. The Theory of Relativity proposed the new understanding of the Universe, which changed the scientific approach that flourished in technical progress of human civilization. 













Chapter VI. Conclusion
The goal of present inquiry was to construct a philosophical demonstration of holistic unity of energy, matter and information in the Universe and the indispensability of Information in such a unity. At the present stage of scientific development, including theoretical physics, quantum biology and cosmology, the holistic unity of the Universe is demonstrated by the Theory of Relativity of Einstein and the picture of space-time unity of the 4D Universe is declared as picture of reality and acts as an explanation how nature works at all levels of the Universe. On the bais of the formula E = mc2 and other formulas from theoretical and quantum physics modern scientists supported by modern philosophers built up an iconic “formula of explanation for everything”[footnoteRef:27], which does not contain a term amongst the many formulas, which can be responsible for explanation of the complexity of Life. At the same time, the existing modern points of view on the phenomenon of Life itself resemble only the behavioristic model of life, which does present an answer to complexity of life. [27:  Sean Carroll, The World of Everyday Experience, In One Equation.] 

Nevertheless, these approaches to defining life do not trace the unity of complexity of the phenomenon of Life with the complexity of the Universe. According to this view, Life happened due to some planetary conditions in a given place in the Universe and it will apparently vanish when the conditions cease to exist. I am regarding such view on definition of Life as a simplistic view from the philosophical point of view. Why simplistic? Because the proposed approach denies the views of the complex phenomenon of Life developed by the great minds of human civilization, such as Aristotle remains forever. He proposed his hylomorphism doctrine and its complex concept of entelecheia specially designed to enhance the importance of the understanding of how living things differentiate from non-animate matter. His requirement of hylomorphic unity of matter and form does not anymore represent importance for modern science, which touches metaphysics of reality, which does not fit with beauty of the equation of everything mentioned above. 
The produced inquiry represents an attempt to demonstrate that Aristotle’s doctrine of hylomorphism is still of great importance for the attempts to answer the new unanswered questions, presented in the first chapter of this work. I proposed just an easy redesign of Aristotle’s view, in which the concept of matter decays in two compounds, energy and non-animated matter. For the concept of the form, which Aristotle contemplates as entelecheia for living things the concept of evolution of the complexity of embedded information in matter, proposed in present inquiry stands.    
The concept of information itself in science gets in my view a simplistic understanding as well, based on empirical or phenomenological experiences of human beings. From Aristotelian unity, it follows that entelecheia or embedded information represents something important that stays in the world and does its job before humans come alone and develop modern view on the concept of information. What amazes me is that Norbert Winner, the founder of the science of cybernetics, from which all modern science on information flourishes, computer science and artificial intelligence, holds the same view on the special and universal importance of information. His quote is on the first page of my inquiry: ‘Information is information, not matter or energy. No materialism which does not admit this can survive at the present day”[footnoteRef:28].  From the view proposed in this work, humans themselves represent a part of such complex concept of entelecheia, as we are engaged by the phenomenon of Life as consumers and transmitters of the complex embedded information further to future generations, as our DNA does. [28:  Norbert Wiener, Cybernetics: Or Control and Communication in the Animal and the Machine, p. 132.] 

An additional argument for the unity of matter and embedded information in the Universe I will take the possibility of conversion of information into energy detected in the experiment successfully carried out by Shoichi Toyabe[footnoteRef:29] at Chuo University in Tokyo in 2010.  [29:  Shoichi Toyabe, Takahiro Sagawa, Masahito Ueda, Eiro Muneyuki1, Masaki Sano, ‘Experimental demonstration of information-to-energy conversion and validation of the generalized Jarzynski equality’, 2010.] 

A short strategic plan of that work can be stated as follows. As I said, for the purpose of this inquiry I proposed a new view on Aristotle’s doctrine of hylomorphism, which I take just as modern adjustment of his view, where energy and atoms stand for matter, and for the form stands embedded information in that matter. To demonstrate the hylomorthic unity of the phenomenon of Life and of the Universe, I need to demonstrate the complex dynamical fractal nature of the phenomenon of Life and of the Universe, where the first fractal will be detected as the pattern of self-similarity of the latter one. For this task, I conducted two stages of the thought experiment, using the imaginary device specially designed for this purpose. The imaginary device possesses the properties following from the state-of-the-arts in all modern sciences. 
The definitions of the phenomenon of Earth-like life and of Universal phenomenon of Life are provided in chapter three and four. From the definition of the dynamical 3D fractals, the two necessarily constituent parts of fractals are its pattern of fractal self-similarity and the fractal dimension. I demonstrated that the phenomenon of Earth-like Life represents the pattern of self- similarity. In the definition that I have produced, one of the key components is the evolving complexity of embedded information in living matter as the major constituent of dynamical changes of cyclic nature. I have taken the dimension of complex relative changes in Universe as the fractal dimension with fraction value between 3 and 4 integer. The holistic unity of energy, matter and information remains the key components of such dynamic dimension. From all that I have demonstrated above, I am claiming that the “Indispensability of Information in Hylomorphic Unity of the Universe and the Phenomenon of Life as Fractal Entities”, as the title of present inquiry states. To underline the persistence of information in Universe, in the third part of conducted thought experiment I described the dialectical pattern of evolution of all kingdoms of Universe, which have in common the evolution of complexity of embedded information in matter in Universe. Dialectics is widely used in performing and describing reasoning processes, as well as other evolutionary processes. However, the process of reasoning is of pure informational nature, and detecting the same pattern for the evolution of the Universe I take as an additional evidence of Indispensability of Information with Universe. 
The inquiry presents an attempt to demonstrate that philosophy still possesses the potentiality for questioning the real world and yields out of that a new knowledge, which will become in their turn questioned by nature of a philosophical inquiry to other philosophers. The above sentence endowers me with a feeling that I also found my own answer to the question “What is philosophy?” in this inquiry. The science writer James Gleick claimed, “In the mind's eye, a fractal is a way of seeing infinity”[footnoteRef:30]. Probably the universe of knowledge follows the path of the fractal nature of Universe demonstrated in this inquiry, and that is why philosophy follows this fractal path of universal knowledge. The flow of reasoning of my argument within the presented inquiry possesses a fractal structure, too. Probably this is a hint for philosophers that to satisfy the need of modern sciences to bridge with metaphysics of reality, it is necessary to develop a new field of philosophy, the fractal philosophy, by analogy with possible worlds philosophy. Possibly this is a key hint for a new inquiry in fractal nature of consciousness, but I will keep it for future projects. [30:  Gleick, James, ‘Chaos: making a new science’, p.98.] 
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