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Preface


My contemplation of the world is based on a complementary vision and description of actions and processes. Our view of the world resembles the looks of a coin. We can only view one side at a given time but have to bear in mind that the other side is present as well. We can turn the coin around; we can view the other side but not both sides simultaneously. We can execute an action or not, but we cannot have action and no-action at the same time.


Even so both examples look similar, they differ in one important point: time. For the view at a coin, time does not matter, the coin does not change with time. The coin represents a Being in ancient Greek philosophy. On the contrary an action is dependent on time, on the moment the action is executed. A race cannot be repeated with exactly the same outcome. The race represents a Becoming in ancient Greek philosophy.


Both, the turning of a coin and the start of a race, represent a change, but the first one illustrates a reversible change, independent of time, the second one an irreversible change. The term change is common to Being and Becoming but effectuate a different cause-and-effect chain. In the first case cause and effect are invertible, always, in the second case they are not necessarily invertible, they might be in certain cases.


If a cause always results in the same effect, this cause-and-effect chain is called a physical law. In many cases this physical law is reversible and that is the basis for a known past. In real life there are different causes for one effect possible, luckily seldom, and these cases generate an unknown, an uncertain past. The deeper we look into the past, the more uncertain our knowledge becomes and this nescience accelerates like an avalanche and finally makes any prediction impossible.


Complementarity exists, whenever two possibilities are available. A simple one is doing something or not doing something, both possibilities are available (...as well as...), but at the same moment (time) only one option (either...or) can be executed. It can be easily seen that the reason for complementarity is time. I will try to explain, why time and complementarity and evolution and irreversibility mutually depend on each other and cannot be thought of independently.


Symbioses, especially mutualisms can explain the emergence of new characteristics and structures. So-called win-win situations can be found not only in biology, but in other fields as well. The objective of this essay is to show similarities in different fields, to explain evolution in general and to show that complementarity and evolution are a general characteristic of our cosmos. There are different sorts of evolution depending on the respective environment. The concept of symbioses is incompatible with a concept of conservation.


Again, there is a sort of complementarity that gives us a deep insight into the essence of complementarity. Nature, the world, our cosmos might be schizophrenic, might contain complementarities, but our description of it is expected to be clear, to be unambiguous. Complementarity could be the result of our own attempts to describe unambiguously an ambiguous world or cosmos. Hence sociology and psychology are as important for our contemplation as natural sciences. Physical laws only make sense within a given framework; they are relative.


It is most disturbing that some physical experiments are reversible, and some processes are irreversible, but nevertheless both are described as functions of time and we have no means to differentiate these two sorts of time. Probably that is the most confusing and puzzling mystery of mankind or at least of science and physics. One possibility to overcome this dilemma is to differentiate between regular spans of time in physics that can be represented as frequencies and contingent spans of life (time) that appear in evolution and can be seen as historic times. A physical frequency and a historic time are completely different and obscure our comprehension of evolution. Our cosmos has a past, has a history.


Important is the distinction between a time-dependent cosmos and a universe that is independent of time, where time and space are not defined. When we want to see both sides of a coin simultaneously, we have to put both sides beside each other and for this we need space. Space can therefore be considered as the dimension of simultaneousness; space is unthinkable without time and a finite speed of information.


My differentiation between cosmos and universe is more or less based on a differentiation between finiteness and infinity, between conceivable and inconceivable. The differentiation between conceivable and inconceivable allows a pragmatic approach to the term infinity based on numbers. If the smallest difference between numbers is 1, then a number X can be considered as infinite, when its reciprocal, 1/X, is not detectable.


We have to be aware that we observe our cosmos electromagnetically and electromagnetic measurements have a given resolution, a certain detectability. Applied to numbers it is easily seen that for any resolution 1/X there is always a number X + n for which the resolution 1/X is not sufficient. For this resolution 1/X the number X + n appears infinite, because the value n is arbitrary.


Even though I consider our cosmos as finite, it is apparently impossible to proof its consistency from within the system. That is one commonly accepted interpretation of Kurt Gödel's incompleteness theorems. This corresponds to my remark that we cannot recall our own birth. For this an external witness is needed.


Antigua, February 2020




If you would judge, understand.


Lucius Annaeus Seneca





Part I


A scientific approach




Prologue


Evolution is by definition not an exact or an a priori science, a symbiotic cosmos therefore cannot be explained with eternal physical laws. This essay is meant to serve as a guideline for an emergent and evolutionary approach to comprehend our cosmos. The main hazard of physics is the cause-and-effect chain. The fact that one certain cause generates a certain effect is called a physical law, but this law is not necessarily reversible. A certain effect can arise from different causes (example of the wet road).


This fact creates an uncertainty of the past, a diffuse past. Most probably there was only one past, but we do not know and cannot know which one. The Doppler-effect used to call for the expansion of the universe is hence not the only explanation for an astronomical red shift (to be correct: blue shift, if the time arrow shows to the future) measured by astronomers. The cosmic background radiation might be deducted from a hyper-expansion of the early universe, but that is not the only possible explanation.


We all know that. We know that time is irreversible and we are stunned that some proceedings are reversible (physics) and some others are not (evolution). In search for (one) truth we very often disdain evolution, a conduct of wishful thinking that is a crucial part of religions. The religious roots of mankind, the roots that made mankind so successful, ultimately hinder our cognition. Already Paracelsus stated some 500 years ago: The dose makes the poison.


Wishful thinking misled sciences to believe in strict laws rather than in vague principles. An almighty God is the associated notion representing this concept. In particular cases this concept might be very helpful, but any generalisation can be dangerous.


During the last years CERN was able to increase energies (eV) further, but without any measurable results. The last success story at CERN was the confirmation of the Higg's boson, but this story is so strange that it needs quite some goodwill. The absence of further findings at CERN could be an argument against the Big Bang and a hint for an evolutionary and emergent cosmos.


Over centuries until today physicists are using the term energy to explain some sort of conservation that is the physical counterpart of mathematical equations. But energy is not an empirically measurable entity, energy is a purely calculated arbitrary value. Such an arbitrary value can neither be verified nor falsified, it is similar to the term God. Energy is not perceivable, only the effects it is causing and these effeccts are rather emergent than a priori.


A different look at evolution must be different in many ways. In several books I published in German, I tried to establish a General Principle of Evolution. A common view of evolution narrows the term evolution to biological evolution. Mostly, when people talk about life, they talk about biological life.


The term evolution became common in the 19th century following the ideas of Jean-Baptiste de Lamarck and Charles Darwin and was purely related to biology. Only late in the 20th century Richard Dawkins and Susan Blackmore (The Meme Machine) developed the idea of a cultural evolution and Friedrich Cramer established in his book Der Zeitbaum the criterion, that the cultural evolution is about a million times faster than the biological evolution.


This apparent slowness of the biological evolution prevented its detection until the 19th century, when time and age were seen in a different context than the bible purported. At that point a completely different look at evolution arises. If there is an even slower kind of evolution, let us call it physical evolution, were we able to detect it now or in the near future?


I am a physicist, I am a scientist and I know, that we can only describe what we can measure, but we cannot disregard the existence of what is beyond our perception. All, and I insist all our basic a priori theories of our universe lead to one paradox or another, and … a paradox is always a hint to a wrong, or maybe call it troublesome assumption.


In her book SYMBIOTIC PLANET Lynn Margulis explained in her last chapter Gaia James Lovelocks theory of our planet much better, than anybody could. Life is not a question of equilibrium. No, life lives and emerges. For example, our atmosphere contains certain amounts of oxygen and methane, two gases that strongly react with each other and would disappear, if they were not produced permanently.


Oxygen and methane are not considered alive in a biological sense, but they have for sure a finite span of life. This idea leads to a new, far more general definition of life. Anything that has a finite span of life can be considered alive in a general sense. Biological life is then only a very specific form of a general life.
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Fig. 1: Geological Time Scale





Over several years as a geophysicist in the oil industry I was regularly faced with the formations of our earth. Geologists can draw a fairly good picture of the texture of our earth (s. Fig. 1).


From one layer to another the environment has changed dramatically and it seems impossible to establish a distinct and unambigious relationship between the different layers.


Geology appears to be evolutionary or emergent, the development of following layers does not seem to be predictable, rather random or contingent. The geology is underlying the biological evolution and it seems obvious that the biological evolution evolved by sheer chance.


As I will show later, evolution is the development from simple to complex, but the kind of complexity is random, depends on the surrounding environment. Palaeontologists are able to distinguish previous lifeforms and the times they were present, but their examinations are restricted to shells and bones, the parts that could survive the erosion of millions of years.


It needs a lot of knowledge and fantasy to reconstruct invertebrates and of course our knowledge of them is far more inaccurate than that of vertebrates, crustaceans or loricates. It seems to be rather difficult (or impossible) to establish an unambiguous theory of our earth, the planet we live on.


Geophysics is so mysterious and puzzling that only an evolutionary concept seems to be suitable and capable to explain all the contingent upcoming occurrences. When wells are drilled into the surface of the earth, it is like advancing into the past of the earth and when we core the formations, we can spread the past in front of our eyes and have the possibility to reconstruct it. This option is not available for our cosmos.


When we look at our cosmos, it appears that there is no entity that has an endless span of life. Spans of life of entities vary a lot, some spans of life are so short, that we cannot even detect them, some like our sun have a span of life of several billion years. If entities have a finite span of life and do not become extinct, there must be a reproduction of these entities by one way or another.


This consideration leads to a far more general principle of evolution than biological evolution: Any entity with a finite span of life that does not become extinct, should comply with a general principle of evolution, irrespective of the mode of reproduction.


This specification alters completely our angle of view and gives us the opportunity to see the world, the cosmos and sciences from a different perspective. Any kind of reproduction is sort of a copying process and cannot exclude very few and small mistakes or copy errors. These errors might be nearly negligible, but only nearly! They might be so small, that they are at present not measurable, but they cannot be excluded.


Perfection and evolution mutually exclude each other.


This point of view throws a deep shadow on our conception of exact sciences like physics, as it is commonly considered.




1. Cosmos and Universe


Cosmos and universe are two words that are used to identify the system we live within. These two terms are used interchangeably. Even though these two words look like the same, they mean two different phenomena.


The word “cosmos” comes from the Greek word “kosmos” which means “order or orderly arrangement” while the word “universe” comes from the Latin word “universus” which means “whole or entire,” also from the Greek “holos” which also means “whole.”


The word “cosmos” was first used by the Greek philosopher and mathematician Pythagoras while the word “universe” was introduced by the Roman philosopher, theorist, and statesman Cicero. Cosmology consists of studying the origin and the evolution of the universe.


These definitions and descriptions I copied from various sources to document the state-of-the-art how these terms are generally used. This is important, because I have a slighly different approach. Science can only describe our observations and therefore depends on our, our human perception, but there is something, a lot, we do not know, that we cannot perceive.


In the following I will use the term cosmos for the part of the universe we can perceive and observe and the term universe for the whole, including all we cannot perceive. The latter belongs to the fields of mysticism, esoterism or religion, while the cosmos is subject of our observations and studies. Therefore, in contradiction to the last quote above, cosmology consists of studying the origin, the evolution and the emergence of the cosmos (not the universe).


As already mentioned in the prologue, one aspect of an evolution is reproduction. In the biological evolution we know that the primary reproduction was based on cell division and later on the sexual reproduction emerged. They did not evolve at the same time, but one after the other. This is an important feature of evolution: emergence, processes do not evolve at the same time. Cells have to reproduce, have to cooperate, to combine or to merge to build bigger and bigger structures and only when the size of the structures reaches a certain marginal value or threshold a new form of reproduction like the sexual reproduction can emerge.


This conception is the basic idea of a general principle of evolution, that I will come to later on. Reproduction is the key to understand evolution and emergence. If structures need to be reproduced, it is apparent, that it is much easier to reproduce orderly structures rather than chaotic ones. Orderly structures have an advantage towards chaotic ones and that is nearly all there is about evolution: trial and advantage!
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Fig. 2: Gaussian distribution





It is nonsense to describe evolution with trial and error, because evolution is all about trying something new and something new cannot be erraneous, it can only be more or less advantageous. This more or less is the reason for propabilities, and a typical normal distribution as shown in Fig. 2. As we have seen, orderly structures are more advantageous than chaotic ones and probably therefore the ancient Greek adopted the expression kosmos for the outer space.


Evolution is not perfect, simply because perfect reproduction is impossible. Small copy errors create mutations, alternatives or variants, and these mutations continously disturb the order of the cosmos. Evolution in itself appears as a complementary system, competitions increase the order, mutations decrease it. Evolutionary competition is not a contest to claim a winner, it is just a measure of advantages.


The term complementarity was first introduced by the American philosopher and psychologist William James (1842 - 1910), who along with Charles Sanders Pierce established the philosophical school known as pragmatism. Already between 1884 and 1890 he used the word complementary to indicate relations of mutual exclusion in schizophrenic processes. In his book The principles of Psychology he referred in the chapter The stream of Thoughts to the complex of problems concerning the separation of subject and object, that became a crucial issue in the considerations of Niels Bohr and quantum physics in general.


In physics complementarity describes the principle that objects have complementary properties which cannot all be observed or measured simultaneously but need to be considered at the same time. Evolution is schizophrenic, but we usually not. That is one of the severe problems for our understanding.


For a long time, mankind was convinced, that there will be one, and only one solution to all questions, a divine solution. For this reason, scientists were, and some still are, searching for a theory of everything (ToE). Just looking at the predator-prey problem, it becomes clear, that there is no single solution. If the predator is successful, it is good for him and bad for the prey and vice versa (complementarity). Only a probabilistic evaluation will cope with this problem.
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