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Preface



It is not enough to declare that the Big Bang is a cosmological delusion: it is necessary to provide evidence. We do not question here the honesty or competence of the countless researchers who have spent many years dedicated to the study of the standard model of the Big Bang. What we wish to underline is the significant and unacceptable way in which research in the field of cosmology has gone adrift. The absence of validation of hypotheses put forward, unfounded speculation, indifference or disregard for rigorous scientific criteria such as Popper's 'falsifiability' or 'observable facts' (The Foundations of the Theory of General Relativity – 1916 – Einstein) have led cosmology into a dead end. This is what we propose to show in this book.


The Big Bang, the standard model of modern cosmology, historically stems from Hubble's interpretation of the redshifts of distant galaxies. Interpreted as being caused by the recession of galaxies, these redshifts gave rise to the concepts of the expansion of the Universe, the primordial explosion and the origin of the Universe. Astrophysicists and cosmologists, experimentalists and theoreticians, have searched for evidence for this model. Redshifts, primordial nucleosynthesis and the cosmic microwave background have become the pillars of this model. Subsequently, theories of inflation attempted to make up for the serious problems faced by the standard model of the Big Bang.


In the absence of any credible alternative, the Big Bang model reigns supreme. However, as we shall show in the following chapters, the model suffers from many serious observational and theoretical inconsistencies. In fact, it is entirely based on a fragile foundation: the interpretation of redshifts as being caused by the recession of galaxies. The temporalistic model proposes a different interpretation of redshifts which does away with most of the drawbacks of the Big Bang model.


The standard model of modern cosmology, the Big Bang model, with which most researchers are in agreement, is based on a certain number of arguments and pieces of 'evidence'. Some researchers are unconvinced, and contest the validity of this model. However, at present, no competing model provides a credible alternative to the Big Bang (Fred Hoyle's steady state Universe, tired light, the symmetrical universe, Halton Arp's variable mass theory (1999), etc).


Despite its apparent robustness, the Big Bang model suffers from major weaknesses inherent both to its elaboration and to its consequences. The Big Bang's supporters naturally underline its strong points, while its critics stress its weaknesses.


In 1962, the author, dissatisfied with the Big Bang model, undertook a critical analysis of the foundations of the model which led to an alternative interpretation of the known facts which is, in his opinion, more satisfactory. This research led him to a new conception of the 'age' of the Universe and to the discovery of a parameter that he called the temporalistic constant, To, with a value of 4.5546 × 1017 seconds, or about 14.43 billion years. This constant led him to a value for the temporalistic effect or 'recession effect' at 1 Mpc of 67.71km/s/Mpc and for Ho (the Hubble constant) of 1 / To = 1 / 4.554610 × 1017 s. These values were established theoretically by the author in 1962.


The very latest data provided by WMAP 5 (Table 7 – Cosmological Parameter Summary – 2008) gives a value for Ho = 71.9 (+2.6 – 2.7)km/s/Mpc and for to (age of the Universe) = 13.69 (± 0.13) billion years.


Comparing the observational value and the theoretical value for H0: 69.2km/s/Mpc (71.9 – 2.7) for the former and 67.71km/s/Mpc for the latter, there is a difference of 2.16%. This difference is negligible if we consider the uncertainty in the WMAP 5 data: between 3.2% (+2.6) and 3.75% (-2.7). We should add that the value of Ho provided by WMAP 5 was obtained after 80 years of research and corrections, of which 69.2km/s/Mpc is the most recent but certainly not the final result, whereas the theoretical value proposed by the author as long ago as 1962 has not changed since then. The value for the Hubble Constant, Ho, provided by NASA is the result of a great many cosmological observations and the unremitting work of a vast number of researchers. However, due to the very nature of the observations, the accuracy of the results can only be relative (like, for instance, the distance of distant celestial bodies such as galaxies or galaxy clusters, whereas the value of the Ho constant theoretically established and proposed by the author is very accurate since it is based on the accuracy of the universal and/or quantum constants that he uses (c, G, h, e).


From Hubble's Law, v = Ho × d, where v = recession speed in km/s/Mpc, Ho = Hubble's constant inkm/s/Mpc and d = distance in Mpc, we get Ho = v / d = 69.2km/s / 3.084 × 1019km (3.15576 × 107 s × 106 × 3.26 × 2.997925 × 105km/s) = 2.243 × 10-18 s. If the Universe has a very low matter density, which is the case, the age of the Universe, to, equals 1 / Ho = 1 / 2.243 × 10-18 s = 4.458 × 1017 s, which is around 14.12 billion years. The differences with the values obtained by the author are, as for the values of Ho, on the order of 2.15% (Ho = 67.71km/s/Mpc and To = 4.5546 × 1017 s), in other words within the range of the uncertainties.


Although the value of this 'age' to of the Universe is now close to the value of the temporalistic constant To, its meaning for cosmologists is quite different.


Personal circumstances led to the author being obliged to give up his research for some 40 years, before taking it up again in 2001. Today, he proposes the temporalistic model as an alternative to the Big Bang model.


A summary, as brief as possible, of the Big Bang model is presented, with the model's concepts, assumptions, strengths and weaknesses. The lack of any alternative to the standard model of cosmology has turned it, by default, into a near dogma.


In parallel, the temporalistic model is set out, with its concepts, foundations, and its many quantum and macroscopic consequences: electric charge, fine structure constant, spectral shift, gravitation, large-scale structures of the Universe, etc, as well as tests of the theory. The author has attempted to banish any arbitrary and unverifiable speculation that is unfalsifiable, in agreement with Popper's precepts (1934). The author considers, rightly or wrongly, that a model or theory that is based on unverifiable premises and which on that basis constructs highly speculative hypotheses, cannot claim to be a valid scientific model, since it lacks the necessary rigor to be described as such.


Contrary to the claims of its supporters, the standard Big Bang model does not meet with a general consensus from researchers. Proof of this is the 'Open Letter to the Scientific Community' (cosmologystatement.org) published in New Scientist on 22 May 2004. This Open Letter was approved by 510 researchers and scientists from universities the world over, including many renowned figures in scientific research. The text of this letter is very critical of the standard Big Bang model. It focuses on the so-called evidence for the Big Bang (inflation, dark matter, dark energy, etc), which appears biased due to the use of adjustable parameters. Without these purely hypothetical phenomena, there would be a fatal contradiction between astrophysicists' observations and the predictions of the Big Bang theory. Moreover, according to this Letter, the Big Bang theory cannot claim any quantitative predictions validated by observations. The successes proclaimed by its supporters in fact consist in matching observations retrospectively with adjustable parameters. This model is comparable with the Ptolemaian model, which overcame drawbacks in the theory by introducing more and more layers of epicycles.


Here is an extract from the Open Letter:


“Even observations are now interpreted through this biased filter, judged right or wrong depending on whether or not they support the Big Bang. So discordant data on red shifts, lithium and helium abundances, and galaxy distribution, among other topics, are ignored or ridiculed. This reflects a growing dogmatic mindset that is alien to the spirit of free scientific inquiry”.


The vehemence and deep conviction expressed by several hundred scientists fighting the dogmatic domination of the standard Big Bang model, as well as the hegemonic practices of its supporters, attest to the cosmological delusion of the Big Bang. The lack of critical thinking and the violation of centuries-old scientific principles to the benefit of dubious hypotheses, without any experimental or observational validation (unjustifiable exponential inflation, uniformity and isotropy of space contradicted by observations such as small and large-scale structures, walls, huge voids, etc) undermine the standard model of cosmology.


Although Richard Feynman said that "science is the culture of doubt", in cosmology today, doubt and divergent opinions are not tolerated, and young researchers learn to keep quiet if they have anything negative to say about the standard Big Bang model.


The standard Big Bang model can be summarized in a few lines.


13.7 billion years ago, the Universe was born from the violent explosion of a singularity. The temperature of the primordial Universe was extremely high, over 1032 kelvins. After 1/100 of a second, the Universe, which was extremely dense and hot (1011 kelvins) was made up of an undifferentiated soup of matter and light (photons, electrons and positrons, neutrinos and antineutrinos, protons and neutrons), dominated by radiation. The temperature then fell very rapidly as the Universe expanded (Weinberg, 1980).


After another 3 minutes 45 seconds, the temperature had become low enough enough to enable the formation of nuclei of deuterium, and then of helium. After 700 000 years, the temperature had fallen to a few thousand kelvins, allowing the formation of the first atoms of hydrogen and of light elements (deuterium 2H, helium 3He and 4He, and lithium 7Li).


As expansion continued, galaxies and stars appeared, followed by the largescale structures of the Universe (galaxy clusters and superclusters, great walls, great voids, etc). The heavier chemical elements were then forged inside the stars.


Inflationary theories, elaborated in order to resolve a number of serious problems affecting the Big Bang model, are an extension of the model but independent from it.


The standard Big Bang model is based on a certain number of principles, facts, hypotheses, assumptions, consequences and interpretations, which can be enumerated and most of which we will analyze: the redshift of distant galaxies and Hubble's constant Ho; the expansion of the Universe; general relativity and the cosmological principle; theories of inflation; the cosmic microwave background; primordial nucleosynthesis and the baryon/photon ratio at the beginning of the Big Bang; the age of the Universe; the large-scale structure of the Universe; critical density and the geometrical shape of the Universe. To this list we may add the problems of dark matter, dark energy and quintessence.


A critical analysis of the standard cosmological model of the Big Bang requires a preliminary clarification of the concepts that underpin this model, like all scientific models, both in the field of cosmology and the physical sciences and in the field of the life sciences. Einstein's profound insight, "The most incomprehensible thing about the Universe is that it is comprehensible" will serve as an introduction.





PART ONE



Introduction


Chapter I


Knowing about and understanding the Universe


According to Einstein, "The most incomprehensible thing about the Universe is that it is comprehensible".


What meaning can we attribute to this insight of one of the founders of modern physics?


The fact that Nature is subject to laws that human intelligence has succeeded in deciphering appears to be incomprehensible. Over the past two or three thousand years, researchers, whether theoreticians or experimentalists, have succeeded in elaborating theories, based on facts and concepts, that explain countless physical and biological phenomena (gravitation, cosmology, biology, genetics, biological evolution, etc) and that often make it possible to make qualitative and quantitative predictions about other phenomena.


Where do these laws and theories come from, when it might be supposed that the structure of Nature and the way it works is based on chaos?


Is Nature rational, ordered and Cartesian?


Just to express this statement or assumption demonstrates, in our opinion, a perfectly anthropocentric or anthropic conception of Nature, like the geocentric conception of Ptolemaian cosmology. In order to try to understand the Universe, I propose to reject any anthropic views of Nature. Reversing the anthropic view that is so current in scientific research appears essential to me if we wish to 'understand' the Universe. This is no easy task, since it flies in the face of an age-old human attitude and a natural inclination towards 'common sense'. In the following chapter we will analyze a certain number of major scientific concepts and put forward an ananthropic interpretation (i.e. free of the bias of an anthropic interpretation).


What does 'understanding the Universe' mean?


According to scientific criteria, to understand the Universe is to find increasingly general laws that govern the phenomena of the Universe, both physical phenomena (with their mathematical expression) and biological phenomena (structures, origin and evolution of life).


a) In the physical sciences (physics, chemistry, astrophysics, gravitation, cosmology, etc), to understand is to bring together concepts and phenomena in theories, in accordance with laws and models that are usually mathematical. These concepts and theories are frequently illogical or incomprehensible, such as Newtonian gravitation (instantaneous action at a distance), Einsteinian gravitation and curvature of space-time by mass-energy (how is it possible to bend a physical space that is empty, i.e. structureless?), quantum theory and vacuum energy (contradiction in terms), the Big Bang (creation of the Universe ex-nihilo), etc. The irrationality of the theories and concepts is set aside in favor of their undeniable operational and predictive value.


But does this mean that we have understood the Universe?


On both the largest and smallest scales, quantum cosmology models abound: the many-worlds theory of Hugh Everett III (1957), inflationary theories (Alan Guth, 1981), the Hawking-Turok instanton (1998), the pre-Big Bang theory of Gabriele Veneziano, 1968-1991), and the ekpyrotic model (Neil Turok, Paul Steinhardt, 2001). These highly speculative models attempt to give credibility to a largely anthropocentric Big Bang. In superstring theory, the different vibrational modes of superstrings, with a length on the order of the Planck length, lp, in a brane universe with many dimensions, some of which are hidden, make up the particles and forces which give rise to the macroscopic Universe (string theory, M-theory, supergravity theory). The 'Theory of Everything' (TOE) claims to be the ultimate explanation.


Do these different models, whether validated or not, make the Universe comprehensible? Although they may shed light on the structure and working of our physical Universe, they provide no explanation of its possible origin, or why it exists. They therefore open the way to metaphysical or religious arguments that can only be rejected by science.


b) In the biological sciences, to understand is to understand the structures, functioning, origin and evolution of living organisms.


The biological sciences study the structures of living organisms, their 'organs' and 'functions', cells, prokaryotes, archaea and eukaryotes, tissue, single-cell and multicellular organisms, phylogenies, species, genera and phyla. Specialisation in research has led to many concepts and disciplines, such as biochemistry, cell biology, molecular biology, genetics, genomics, proteomics, integrative biology, etc.


The biological sciences are marked by essentially finalistic thinking. Concepts such as 'organ', 'function', '(selective) advantage' and 'natural selection' are concepts that imply purpose and value judgments. To speak of the 'functions' of a tissue or set of tisues (organ) rather than of their 'properties' implies a finalistic way of thinking.


c) This anthropomorphic attitude cannot enable us to 'understand' the Universe.


"Basically, the anthropic principle says that we see the Universe the way it is, at least in part, because we exist" (The Universe in a Nutshell, Stephen Hawking, 2001). The strong anthropic principle justifies the existence of the Universe by the existence of humans. Causality is reversed. Humans become the cause, and the Universe the effect. Let us pursue this anthropic reasoning. Humans are primates. The origin of primates, several tens of millions of years ago would thus justify a 'primatopic principle', well before the appearance of Homo sapiens sapiens!


d) Conclusion: Whether in the physical or biological sciences, an anthropocentric (anthropic) viewpoint with regard to phenomena—purpose in biology; origin, end, and reason for the existence of the Universe in cosmology, etc—does not enable us to 'understand' the Universe. Anthropocentrism, in other words anthropic bias, is just about as useful for 'understanding' the Universe as geocentrism was for understanding the Solar System.


My analysis of the anthropic bias of many concepts in contemporary science runs counter to current ways of thinking. Critical thinking, which is the foundation of knowledge, is today giving way to unbridled speculation that arrogantly ignores criteria judged to be obsolete, such as 'the observable facts' (Einstein) and 'falsifiability' (Popper). It is therefore likely that this analysis will be rejected by most researchers. In no way does this take away from its credibility. The history of science teaches us that this is the usual fate for ideas that go against the reigning consensus. In any event, it is the future, however distant, of humans that will be the true judge in this matter.


The majority of the facts concerning the Big Bang model cannot be disputed: redshift of distant galaxies, cosmic microwave background, large-scale structures of the Universe (galaxy superclusters, walls, great voids), etc. We will see that the weaknesses in the Big Bang theory are essentially due to the interpretations of these phenomena, which, in our opinion, are arbitrary and unfounded. We put forward other interpretations, together with their validation of course, and an alternative model, the temporalistic model. As for the many speculative theories, which are for the most part unfounded, non-validated and impossible to validate, such as parallel universes, wormholes, the pre-Big Bang, instantons, inflationary theories, ex-nihilo creation of space and time, singularities, etc, these are anthropic concepts that must be rejected in a strictly scientific approach. They violate the criteria of observable facts (Einstein), falsifiability (Popper) and ananthropic concepts.


Current cosmology is largely based on a tendency to confuse facts and their interpretation. For instance, the redshift of distant galaxies is considered to result from the expansion of space. And yet, in reality, we only observe a fact: redshift. In no way do we observe the expansion of space. This is only an interpretation, in other words a hypothesis. This hypothesis, incidentally, is based on the concept of space, which is a muddled concept. Are we talking about a mathematical space? In that case, it cannot be invalidated physically. It simply has to be consistent. But in that case, its physical interpretation has no validity. Or are we talking about an empty physical space? In that case, it is a contradictory, i.e. anthropic concept: how can a physically empty space, in other words one without any properties, be expanding or curved? Many other concepts in the Big Bang model do not stand up to a rigorous critical analysis. The origin of the Big Bang and the resulting singularity have no known cause. These are only hypotheses, not without serious flaws, such as the concept of a singularity. Such hypotheses result from hypothetical and questionable interpretations of established facts such as the redshift of distant galaxies. Many other interpretations are possible and indeed exist, but they are sidelined by the all-powerful supporters of the Big Bang model.





PART TWO



Chapter II Methodology


Proposals for ananthropic concepts


<http://site.voila.fr/probability>


 


1) Speculation or critical thinking


Our first proposal is in contradiction with the spirit of our times. Imagination is a quality that researchers need, leading them off the beaten path and enabling them to put forward new solutions to new or recurrent problems (Copernicus, Galileo, Kepler, Newton, followed by Einstein; Planck; Lamarck and then Darwin; Mendel, followed by Crick and Watson, etc). However, imagination without the rigor of critical thinking can only lead knowledge into dead ends. Popper's 'falsifiability' and Einstein's 'observable facts' are today considered to be outdated concepts.


Sophisticated mathematical and computer models rule the roost. Today, the most important thing appears to be their internal consistency rather than the outdated criteria of Popper and Einstein. Contemporary astrophysics and quantum cosmology are highly representative in this respect: parallel or twin universes that we can never know about, multiverses (multiple universes), wormholes distorting time, a purely speculative exponential inflation that arbitrarily extrapolates the laws of physics in order to save the Big Bang, granular structure of space, pre-Big Bang theories, Instanton theories, information and complexity theories, etc, which make it possible to avoid the disastrous singularity of the Big Bang, ex-nihilo creation of matter-energy, etc. Speculation is given free reign. Experimental or observational validation has become an optional epiphenomenon. Researchers vie with each other in imagination, far from the mediocre constraints of observable reality.


We propose a measure that is today considered largely obsolete, but which continues to constitute the very foundation of scientific knowledge, namely the rejection of any speculation that is unverifiable or, put another way, that violates Popper or Einstein's precepts.


Anthropic concepts underpin all the biological sciences. Because of their historical origins, the life sciences are marked by an essentially finalistic philosophy. Concepts such as 'organ', 'function', (selective) ‘advantages' and 'natural selection' are concepts that imply purpose and value judgments. Does one speak of the 'function' of electrons in an atom? No, but rather of their properties. That is a neutral assertion. To speak of the 'functions' of a tissue or set of tisues (organ) rather than of their 'properties' is to adopt a purely anthropic viewpoint. The language of biology is a finalistic and/or utilitarian one, and yet the concept of usefulness is foreign to Nature. It is improper to endow it with any kind of value judgment. Biological purpose or usefulness is therefore a purely anthropic concept, and not a scientific one.


This anthropomorphic attitude is incapable of enabling us to understand the Universe we live in. The anthropic principle, applied to the physical sciences, to Earth, planetary and space sciences and to the biological sciences, is the naive outcome of such an attitude.


"Basically, the anthropic principle says that we see the Universe the way it is, at any rate in part, because we exist" (The Universe in a Nutshell, Stephen Hawking, 2001). The strong anthropic principle justifies the existence of the Universe by that of humans. Causality is reversed. Humans become the cause, and the Universe the effect.


The anthropic principle originates in an essentially pretentious (and absurd) human viewpoint. At the current time, it is estimated that there are, in the observable Universe, around 100 billion galaxies, in other words at least 1022 stars with an average of 5 to 10 planets in orbit around each one of them. We can see just how laughably unimportant our tiny planet is in the Universe: just one among 1023 planets!


We will examine, in turn, the principal phenomena that the Big Bang model claims as evidence, i.e. the pillars on which it is based. We will see that they are not facts but rather interpretations of facts that are disputable both theoretically and factually. We will indicate the alternatives that the temporalistic model proposes, with validations to back them up.


In this book, we will attempt to avoid, as far as possible, mathematical expressions, which we will only use if absolutely necessary. Mathematical arguments for the different chapters appear in the last part of the book.


2) Ananthropic scientific concepts


We will analyze, in turn, the physical or biological concepts of space, time, maximum speed limit, the EPR paradox, the law of conservation of energy, purpose, optimization and the Second Law of Thermodynamics.


We will deliberately place ourselves within the framework of physical or biological reality. Although mathematical concepts and computer models are powerful tools for theorizing and modeling phenomena, it nevertheless remains true that mathematical models can be consistent while at the same time having no direct relationship with the physical reality of phenomena. Our study will be strictly limited to the critical analysis of these general concepts by basing ourselves essentially on their physical reality and observable facts.


How can an ananthropic concept be distinguished from an anthropic concept? Several criteria appear to us to be suitable for making this distinction:


1) An ananthropic concept must be neutral or objective with regard to Nature. In other words, it must in no way be subjective or express a value judgment. Thus, the current interpretation of quantum mechanics which closely connects the observable to the observer cannot claim an ananthropic status due to its subjectivity. Similarly, in biology, the Darwinian concepts of 'advantage' and 'natural selection', which imply a value judgment and a biological purpose should, quite correctly, be considered as anthropic concepts.


2) An irrational or speculative concept, elaborated at the expense of critical thinking, should be considered to be anthropic. This is the case for the concept of inflation and for inflationary theories in cosmology, which arbitrarily extrapolate or violate the known laws of Nature, without any observational or experimental validation. Their sole justification is the creation of ad hoc models that can be used to overcome the serious drawbacks in the Big Bang model. This is equally true for the unverifiable concepts of the pre-Big Bang (Veneziano 1968-1991), parallel and multiple universes (Hugh Everett 1957), and imaginary instantons (Stephen Hawking - Turok 1998). Other equally speculative theories, such as the ekpyrotic theory (Neil Turok, Paul Steinhardt 2001), attempt to lend credence to a largely anthropic Big Bang model.


3) Concepts that infringe, without any real validation, what we may call the Reality Principle, in other words validated scientific facts and laws, cannot lay claim to an ananthropic status. They lack the 'falsifiability' required by this status. This is true for the concepts of instantaneous action, faster-than-light speed, ex nihilo creation of matter or energy, etc. They must be rejected if no observation or experiment confirms their validity.


4) Contradictory concepts naturally cannot attain an ananthropic status. For instance, the concept of a quantum vacuum filled with quantum fluctuations and virtual particles cannot be considered ananthropic since it is contradictory.


5) In the final analysis, an ananthropic concept is a concept that rejects the human being as a yardstick for any phenomenon, whether physical or biological (Darwinian advantage, physical optimization of motion, energy or action, etc).


3) Critical and ananthropic analysis of multiverses


Contemporary cosmology abounds with anthropic concepts, models and theories. One of the most speculative concepts is that of parallel universes or multiple universes, which go under the name of the multiverse.


The countless models of multiverse (Max Tegmark) can be classified into four principal models:


1) The simplest model stems from the application of general relativity to the Universe. According to the Big Bang theory, if we take into account the speed limit of light and the expansion of the Universe since the primordial explosion, the observable Universe is currently located 46 billion light years from the Earth. Beyond this there exist countless other universes, with physical laws similar to ours.


Critique:


The existence of these countless universes, beyond the observable universe, is the simple assertion of a hypothesis, without any evidence, or even the possibility of validating it. It is both totally anthropic and 'unfalsifiable'. Assuming a nearly flat Universe, within the framework of general relativity, we can simply assume that our Universe continues beyond the observable horizon without any discontinuity or any possibility of this being verified. In no way is there any question of a multiverse.


[image:  ]


2) The theory of eternal inflation and of the 'bubble-multiverse'. This theory was developed by Andrei Linde and is based on the hypothesis of the inflation that our Universe is supposed to have undergone 10-35 seconds after the Big Bang. This inflationary phase lasted 10-32 seconds during which the Universe expanded by a factor in the region of 1050, after which the Big Bang continued to evolve. Linked to string theory, the eternal inflation theory asserts that many regions of space underwent similar inflation, giving rise to an infinite number of 'bubble-universes'. The eminently speculative nature of this theory is asserted by the author.


Critique:


This entirely speculative theory is based on the concept of inflation, which is itself highly speculative (see 'Inflationary theories' – Chapter VIII) and on string theory, which at the moment, and after more than 20 years of research, has obtained no factual result (Lee Smolin - 2008), and which an impressive number of theories, between 10500 and 101000, are capable of explaining. This inflationary theory is the best example of the Ptolemaian system, which piles up hypotheses on hypotheses. It amounts to a strictly 'anthropic' concept that no rigorous scientific mind can accept.
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3) The quantum multiverse model or many-worlds model of Hugh Everett (1957). This model applies the principle of the superposition of quantum states on the largest scales, i.e. to the Universe. It infers from this that all possible worlds co-exist, the one that we live in and those that are parallel to it. The only difference is that we can only study and understand the world in which we live.


Critique:


Hugh Everett's many-worlds model is based on the principle of superposition of microscopic quantum states, generalized without any justification to the macroscopic level. Quantum physics, a science that applies to the smallest scales, has never proved nor, therefore, allowed this.


Hugh Everett uses a concept that does not exist and that is therefore entirely imaginary. Moreover, there is no way of proving or 'falsifying' his theory. Thus, in totally arbitrary fashion, our macroscopic Universe is turned into an 'unfalsifiable' multiverse. Hugh Everett's many-worlds model is also a strictly 'anthropic' model.
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4) Lee Smolin's 'cosmological natural selection' hypothesis, which stems from the 'loop quantum gravity' theory, proposes a multiverse inspired by Darwin's natural selection. According to this model, new expanding universes are born inside black holes and are given physical laws that are almost identical. In this model, there are no singularities inside black holes, and gravity becomes repulsive there. This evolutionary 'rebound' favors the production of black holes, i.e. the reproduction of other universes. By means of this process, our Universe would give rise to 1018 baby universes.


 


Critique:


The 'cosmological natural selection' hypothesis does not escape the criticism leveled at the other models, namely that it is speculative. The 'cosmological natural selection' model does not explain the process by which physical laws are passed on, nor how or why gravity inside a black hole is transformed into expansion. The corpus of 'cosmological natural selection' and of the creation of multiverses suffers from the same weaknesses as the other multiverse models, namely a total lack of evidence and a proliferation of assumptions.


CONCLUSION:


1) All the multiverse models are based on one or more assumptions.


2) None of the models provides evidence for its validity.


3) None of the models is 'falsifiable', in the Popperian sense.


4) None of the models puts forward 'observable facts', in the Einsteinian sense.


5) None of the models is 'ananthropic' in nature, as defined by the temporalistic model.


In summary, the various multiverse models are a good illustration of the way in which cosmology has gone adrift in the past few decades. The outcome of this is the 'dogma' of the Big Bang model. Assertions are considered, without the least justification, either as evidence, or at the very least, as predominant hypotheses (for example, the cosmic microwave background, stated to be 'fossil radiation', even though it is merely an observation at the present time; or the highly speculative concept of inflation (see 'Inflationary theories' – Chapter VIII)). No real evidence is provided for the origin of the Big Bang, for the primordial explosion, which violates the laws of physics, for the ex nihilo creation of mass-energy, of space and time, etc.


At the present time, the rigorous criteria of classical physics (quantum field theory, general relativity) are considered by many cosmologists to be constraints. They free themselves from such constraints by accepting that the boldest and riskiest speculations are permitted. The greatest names in cosmology, physics and mathematics subscribe to these new ways of doing research: Edward Witten, Stephen Hawking, Stephen Weinberg, etc. Others, far fewer in number, oppose this approach (David Gross).


Scientific concepts that are entirely speculative and proclaimed as such (Andrei Linde) are acceptable. In this case, they are the result of human activity that is separate from science. They are metaphysical notions, recreational activities, or science fiction. They have strictly nothing in common with the search for scientific truth.





Chapter III



Anthropic and ananthropic concepts


a) The physical concept of space


Aristotelian or Newtonian space is an absolute framework within which phenomena take place. Einstein relativized this space by including it within a four dimensional universe, spacetime (made up of three spatial coordinates and one time coordinate) where events take place (On the Electrodynamics of Moving Bodies 1905). Time and space, which are intimately linked, constitute frames of reference against which physical phenomena, such as momentum, energy, speed, etc are measured. Physical laws are invariant with regard to a change in the reference frame. In fact, Special Relativity does not relativize space but rather the spatial measurements of rigid bodies located in space, according to their state of motion or rest. Similarly, it does not relativize time but rather temporal measurements of clocks at rest or in motion. Special Relativity stems from the premise that the speed of light in a vacuum is constant.


Extending his approach, Einstein geometrized the concepts of force and gravity into an optimal (geodesic) path described by a test particle in a four-dimensional space (spacetime) curved by the presence of mass-energy ((The Foundations of the Theory of General Relativity, 1916).


If space is curved by the presence of mass-energy, it is because it appears as being different from mass-energy and as a framework where events take place. Einstein's hypothesis is that the curvature of spacetime must be zero in a vacuum, which is therefore a flat space. The vacuum itself, i.e. the existence of a fieldless space, is refuted by Einstein. Objects are not in space but rather have a spatial extent. The concept of empty space is thus meaningless. The geometrization of gravity by General Relativity brings about a shift from physics to geometry. However, John Wheeler points out that time and space are very different in nature and are not completely identifiable with each other. A physical space that contains neither mass nor energy is thus conceived of as an empty framework. How is it possible to conceive of the physical (not geometrical) curvature of empty space, in other words, of nothingness? Nothingness, by definition, can be neither flat nor curved. In fact, in General Relativity, Einstein describes and calculates the modification, i.e. the curvature, of Euclidean paths of a test particle in a space containing mass-energy. It is not empty space that is curved; that is impossible by definition. It is the paths of bodies in empty space that are altered by the presence in this same space of mass-energy. Empty physical space, i.e. nothingness, or put another way, the container, cannot be modified by curvature without there being a contradiction in terms. We are back in the Aristotelian framework of space. This then raises the following question: how can mass-energy, without Newtonian gravity, without curvature of empty space, affect, i.e. curve, the paths of test particles?


We have attempted to provide part of the answer to this question in the temporalistic model of gravity that we put forward (see http://site.voila.fr/nobigbang Chapter 9: Temporalistic gravitation).


In quantum mechanics, the vacuum of space is not empty. Due to Heisenberg's uncertainty principle, space is a place where quantum fluctuations take place, and it is filled with virtual particles.


In the Big Bang model, distant galaxies are moving away from each other at a speed that is proportional to their distance and with a redshift whose value is given by the Hubble constant, Ho. The redshift is interpreted as being a cosmological effect, the expansion of the Universe. The expansion of the Universe is conceived of as being an expansion of space, which carries the galaxies along with it. The usual comparison is with a balloon, or a hypersphere, which expands, carrying along the objects on its surface. The origin of this expansion is attributed to various causes, such as the Big Bang, inflation, the cosmological constant, dark energy, quintessence, the instanton, etc. Space, in the Big Bang model, therefore appears to be an ambiguous concept. Is this space abstract and mathematical, or real and physical? Is it empty, in other words, nothingness? Or is it rather the curved space-time of General Relativity? The contradiction is the same as for General Relativity. How can empty physical space, in other words nothingness, be expanding?


The physical concept of space, in contemporary physics and cosmology, is contradictory. The quantum spatial vacuum is not really empty since it is filled with virtual particles. The spatial vacuum of general relativity, in the absence of mass-energy, can be considered to be empty. How can the presence of mass-energy physically curve an empty framework? An empty physical framework is neither flat nor curved. It has no spatial dimensions. General relativity is a theory that is mathematically consistent and physically validated. Although its predictive value has long been demonstrated on a daily basis, its rationality has not. This is also true for quantum mechanics. As for the expansion of the Universe, the foundation of the Big Bang model, it suffers from the same handicap with regard to rationality as general relativity does.
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