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      Currently, not only psychologists and philosophers are interested in the problem of consciousness, but also physicists, who conducted a number of experiments in the field of quantum physics (teleportation of quantum states, “erasing” of the past in the experiments with quantum eraser, and others) that have revealed a strange dependence of physical reality on the presence of an observer in it. Moreover, several attempts have been made to create the quantum theory that includes the observer’s consciousness since this is the key factor in the mysterious phenomenon of wave function collapse, which according to Niels Bohr gave rise to “external reality”. The work on quantum computers revived the interest in old unsolved problems in physics as well as debates of both physicists and philosophers.




      Among the difficulties associated with the discussion of this interdisciplinary problem is the difference between the paradigms for considering physical and psychological realities. This book, written by a physicist and psychologists, attempts to resolve the problem of agreeing on these paradigms using a systems approach. Two types of reality representations are analyzed, namely, in terms of the classical object-based spacetime model in the system of consciousness and a spectral model in Hilbert’s space, characteristic of quantum mechanics, in the system of the unconscious.




      It is demonstrated that the psychosemantic approach makes it possible to derive relativistic laws of energy and momentum conservation in a semantic form beyond the physical paradigm and to expand the concept of the classical observer’s reference frame to the system of observation that includes individual characteristics of the subject’s “perception channel”, which makes it possible to leave the boundaries of spacetime representation for the quantum region (beyond the boundaries of consciousness).




      The authors discuss the possibility to construct both quantum and psychological theories of the unconscious in a new paradigm. It is important to note that the first attempt to use this approach dates back to Carl Jung, a known psychologist, and Wolfgang Pauli, a physicist, and a Nobel Prize winner.




      The book is addressed to a wide range of readers interested in the modern problems in physics and psychology as well as the students and postgraduates who specialized in these areas.




      




      

        Dmitry Ushakov


        Academician of the Russian Academy of Sciences,


        Institute of Psychology, Russian Academy of Sciences,


        Moscow, Russia

      


    




    

      FOREWORD 2




      Rapid development of technologies over the last century has completely changed the face of our civilization. Just recently, it was most difficult to imagine the experiments in quantum physics, such as the teleportation of quantum states even with a velocity exceeding the speed of light or “erasing” of the past in the experiments with a quantum eraser. Here, it is high time to recall Niels Bohr and his statement that “Anyone who is not shocked by quantum theory has not understood it.” The impression emerges that our concepts of reality and the very reality are separated by an abyss and this abyss widens with the advance in science. Truly crazy theories, unverifiable in experiments, appear in physics; perhaps, Bohr was right to say that “Your theory is crazy, but it’s not crazy enough to be true.” Most likely, a fundamentally different approach is necessary to finally gain an understanding of physics. It is appropriate to ask the question how our concepts of reality are actually formed if they are so far from the reality itself?




      This monograph, prepared in collaboration with a physicist and psychologist, attempts to answer this question. Unlike other studies, the focus here is not on the criticism of the existing situation with the interpretation of the experiments in quantum physics but rather on the search for a way out. Using the methods of psychosemantics, the worldview of an individual is successively analyzed, which suggests an unexpected conclusion that man actually exists in the model of reality that is constructed by his unconscious. This model is object-based in its content and the objects are arranged in spacetime, emerging to be mental constructs, as was noted by Henri Poincare. An object-based space of qualities is constructed and used to deduce the laws of conservation of energy and momentum in a relativistic form even without the use of the hypothesis of the existence of physical spacetime.




      Certainly, several assertions of the authors are rather bold, first and foremost, because it is yet unclear which of our long-held beliefs we are ready to abandon in order to accept reality. However, this attempt has the right to exist even by the mere fact that we have currently no other solutions. Presumably, only doubting common sense will allow us to find the truth.




      This book is recommended to a wide range of experts, students, and postgraduates in both natural and social sciences and to all who are interested in the current problems in science.
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    The second volume of the series of monographs titled Algorithms for Construction of Reality in Physics continues the successive analysis of the form and content of the worldview perceived by humans. The fact that we are “submerged” in the model of reality that is constructed by our unconscious, that is, is not controlled by consciousness, is substantiated. As early as 100 years ago, Henri Poincare paid attention to how and why, for example, the perception of space could emerge although, at that time, this was a flash of a genius unsupported by any psychophysiological research data. Strange as it may seem, the problem of reality has become extremely relevant with the development of quantum physics. The experiments in this scientific area have illustratively demonstrated that our naïve notions about the objects residing in spacetime fail to fit the reality. Quantum teleportation, i.e., the transfer of quantum state at any velocity including that faster than the speed of light, demonstrates the absence of locality (or separability), which means that the integrity of reality has no spatial limits. The experiments with delayed selection of a “quantum eraser” type make it possible to change “the past”, suggesting the absence of any time constraints. Thus, the “instrumentality” of their studies (the answer is numeric) brought physicists at the cutting edge of the research into reality rather than its model, suggested to us by our unconscious.




    In the case when it is difficult to separate reality and its model, it is reasonable to study the mechanisms of how the model was constructed. A psychosemantic approach makes it possible to analyze the specific features of such construct and to infer what in it is God-given and what is evil. From this standpoint, it is of interest to consider an object-based space with qualities as unit vectors. This helps to answer the question of what are the principles of conservation of, for example, energy and momentum. We regard these principles as the laws of Nature rather that the rules according to which the model reality functions and the main requirements of which are logic and preservation of the content. As it happens, these “laws of Nature” in terms of relativity are deducible even without the hypothesis of spacetime existence.




    In the context of this approach, it is reasonable to take a fresh look at the problems in quantum physics. With this in mind, it becomes clear that the attitudes of an object-based model of reality in our consciousness are the particular factor that prevents us from an open-minded consideration of the experimental results in this area of knowledge. We “see” objects residing in spacetime where they do not exist and have never existed. It is believed a priori that the so-called entangled pair is a pair of objects; however, in this case, they must “behave” as objects, have the properties of objects, and evolve in a spacetime frame. However, experiments illustratively demonstrate that this is not the case. Perhaps, they are not objects?




    In this sense, it is also interesting to consider some particular problems associated with our consciousness that are suspiciously analogous to certain phenomena in physics. Here, we do not make any far-reaching conclusions; our goal was to merely attract attention to these analogies. The parallels between the oriental philosophy of Buddhism and modern scientific concepts have long been discussed in the relevant literature and this is not at all accidental. The western methodology has successively implemented mainly object-based decomposition of the world (completely free from the subject, the “apex of creation”) and is continuing to develop it even in the systemic paradigm of quantum physics, thereby giving birth to the “centaurs”, such as wave mechanics. The oriental scholastics from the very beginning developed a holistic, systems-based view on reality with the man as its inherent subsystem. Since all evolving subsystems are open and, correspondingly, linked to the system of individual consciousness, this made it possible to embrace other types of “consciousnesses” with different forms of reality representation and other properties inaccessible in the boundaries of our type of perception. They were the first to study the categories of integrity (emergence), purposefulness, the hierarchy of open systems (theory of the dharmas, Samsara and Nirvana, and so on) and analyzed the limitations of our language and thinking in the understanding of reality. Zen Buddhism has implemented an original psychotechnique allowing its adepts to trace the boundaries of their own consciousness with the help of specific limit questions, a kind of antinomies, the koans.




    All these problems although in another form have again become relevant now. We have become captive to one of a multitude of forms of representation (modeling) of reality characteristic of our rather limited type of perception.




    The issues described in the book and its content are interdisciplinary research, which most likely make the understanding not that easy. However, we believe that this will motivate the readers to search the literature by themselves for the facts that confirm or, perhaps, refute the described ideas. We will be glad to receive any sound criticism and are always open to discussion of any relevant issues.
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    2 Italicized by the authors of this book.



    


  




  

    

      

        Freedom is the ability to think without prejudices and attitudes.


        Midnight thoughts

      




      This book continues and further develops the ideas detailed in the first volume, titled Computers: Classical, Quantum and Others, which makes it possible to revisit some of our views on reality. This is possible if we adopt the standpoint that we actually always deal only with a “subjective internal” model of reality constructed by our unconscious utilizing an evolutionarily established set of certain algorithms rather than with an “external objective” reality. The current advances in science, in particular, physics and psychology, provide a sufficiently comprehensive and convincing evidence for this statement [1]. The very life emerges to be the result of efforts of the manipulator, such as our unconscious, which always stays in the shadow. Moreover, the attempt to gain the insight into our own behavioral programs is a fascinating pursuit, which may enhance the resolution of many serious problems. This approach looks promising since it gives the possibility to take a fresh look at many things beyond physics per se. This also creates a universal basis for explanation of the phenomena belonging to different fields of knowledge just because of the mere fact that they are based on our perception of reality, first and foremost, at an unconscious level.




      The heated debates of the beginning of the last century, which involved many outstanding physicists, including Niels Bohr, Albert Einstein, Erwin Schrödinger, Werner Heisenberg, Wolfgang Pauli, and David Bohm, had long died off. At that particular time, the theory of relativity and quantum mechanics were establishing; however, the debates were focused not on these novelties but rather on the Reality we were living in and our role in this Reality. Bohr and Einstein were the ideologists of two approaches to understanding reality. Although the nominal winner in this opposition was Bohr, who proposed the so-called Copenhagen interpretation of quantum mechanics based on the complementarity principle, the great many both then and now regard it as a tradeoff rather than the final resolution of the problem. The cozy Cartesian world collapsed with the advent of the principle of parallelism or, actually, the principle of “noninterference” of consciousness with the laws of fundamental physics, as was uttered by John von Neumann in his discussion of the phenomenon of wave function collapse [2]. Bohr believed that the world emerges from nonexistence at the very moment when a subject perceives it,1 which is actually confirmed by the quantum-eraser experiments [3] interpreted in terms of the object-based paradigm. However, he did not consider the variant that it was the object-based representation of reality that emerged rather than the reality itself.




      Later, John A. Wheeler, an American physicist, put down this view as “no phenomenon is a physical phenomenon until it is an observed phenomenon” and Pascual Jordan brought the Copenhagen denial of the observer-independent reality to its logical conclusion, claiming that “we ourselves produce the results of measurement” [4]. Actually, here we encounter a doublespeak: undoubtedly, we have an intuitive model of reality and the result is regarded as explainable if it meets this model. However, if we regard any fact or phenomenon that fits within the frame of the model as real, this turns everything upside down. That is why all these assertions may contain many evident contradictions: on the one hand, the nonexistence of quantum world as an objective reality before measurement is postulated and, on the other hand, its objective description is admitted (i.e., an objective description of something that does not exist). Thus, the only reality is the consciousness of a subject since this particular consciousness is both the cause that brings the reality into being and the form of its representation. However, the mathematical tools of quantum mechanics lack any observer. The theory says nothing about the wave function collapse, a sudden jump in the state of a quantum system during measurements when a particular possibility becomes a “classical” reality. Note that the Copenhagen interpretation requires for an actual existence of the Universe that a perceiving observer be beyond this Universe. Otherwise, it could never reveal itself as Reality and would always remain in the state of superposition of many possibilities. Thus, even the “substance” as the basis of our world appeared to be a remnant of the worldview on the divine clay. Einstein totally disagreed with Bohr: “Do you really believe that the moon isn’t there when nobody looks?” he asked Abraham Pais.




      Thus, the parallel world “beyond perceptions”, as an endless coffer full of things “reflected” in our consciousness, appeared to be a naïve metaphor of ancient philosophers. The subject/observer, who objectively “observed” the Universum as if being a “Holy Spirit”, turned out to be inadequate to the new physics. The principle of objectivity demanded that the subject was excluded from the physical Reality since only objects with no free will had the right to be represented in physical theories. However, the subject although illegally and frequently in an indirect manner is still present in theories at least to define the frame of reference. Moreover, when defining the subject as a certain unity, it would be natural to believe that the subject must always be in the one and only one frame of reference, which is its own frame of reference!




      Henri Poincare pointed that the physical phenomena taking place in different inertial systems and described in terms of proper metrics are fundamentally incomparable, which Einstein did. This is determined by the fact that the Lorentz transformations not only provide the conversion from one inertial system to another, but also automatically convert their spacetime metrics into each other [5]. This distinguished the Lorentz transformations from the Galilean transformations, which preserve the spacetime metric. Thus, the invariance of natural laws relative to the Lorentz transformations does not mean that the phenomena they describe proceed identically in different inertial systems, as Einstein believed. The Poincare–Lorentz relativity principle is implemented based on the similarity of kinematic relations rather than their identity (according to Einstein); correspondingly, the differences in the courses of physical processes in different reference frames do not violate their equivalence. The subjects are equivalent but do not perceive the Reality in an identical manner. In other words, they “live” in similar worlds. A real process considered by different observers is described within their own models and these models are similar rather than identical.




      According to Poincare, we cannot experimentally verify the hypothesis on the isotropy of space. That is why the assertion on the constancy of the speed of light in the forward and reverse directions is the subject of agreement. Hence, any process of synchronization of spatially separated watches is the matter of convention even within the same reference frame. All this is a direct consequence of the prohibition, i.e., the infeasibility to determine the absolute value of the speed of an inertial reference frame.




      In the context of the so-called firewall paradox, which is the situation when two observers encounter conflicting descriptions of the same phenomenon, “a strong generalized complementary principle” is considered. More specifically, this means that all descriptions are confined not only to different spacetime regions, but also to the reference frames of different individual observers. Actually, this means that each individual observer has the own individual universe and the own event horizon. We only agree different elements of individual “mental maps” expressible in the second signal (sign) system of communication. For example, any possible implementation, i.e., measurement, of a quantum system is a unique event that is perceived by different observers but in the own individual observer’s reference frame. However, any interference between them is unfeasible owing to their distinguishability because the process of perception is individual. On the other hand, all possible measurements of a quantum system in all possible systems of reference do exist from the standpoint of Subject. In this sense, there is no difference between the superposition of states of a quantum system and all its possible implementations before the event of observation. Formally, both are describable in terms of the amplitude of probability as an entangled state of the quantum system or an arbitrary observer in the Subject’s reference frame, which is unfortunately inaccessible to us since we are subsystems of the Subject. Although this representation is admissible and is frequently used, for example, in descriptions of the experiments with Schrödinger’s cat (with the cat as an observer), it does not belong to our reality. This is a purely hypothetical view of the world unverifiable in our frame of reference because of the specific features in our perception of reality: we are unable to “see” the superposition state of a quantum system although this state does really exist. This situation is close in its meaning to the many-worlds hypothesis by Everett and Wheeler, which can be regarded as true but relative to the Subject rather than to us, which makes it useless. A similar situation is observable in psychology as well [5].




      It is quite natural to assume that the mental (purely utilitarian) image of the world, created as early as our ancestors during the evolution and allowing them to cope with the “external reality” and adapt to it with their modest set of physical concepts about the outside world, is the initial foundation of our knowledge in any area. It is evident that this “mental visualization” of the information about reality available to us is based on certain axioms that are by far implicitly included into our theories and scientific concepts. For example, our consciousness partitions the visual world into objects and places them into a 3D space with a Euclidean metric. The encounter with the velocities beyond the range natural for our biology forced physicists to reconsider this thesis and propose a different metric in the special theory of relativity and even a different dimensionality. According to the view of Poincare, these “novelties” are dictated by convenience and simplicity of the theory rather than the reality itself, which does not give us unambiguous clues on this point. In his works, Poincare emphasized that the visible reality was only a projection of the visible world onto four-dimensional spacetime continuum. He believed that all our models of reality to a considerable degree rest on some incompletely comprehended conventions and are first and foremost determined by the goals (demands and motives) that were necessary to survive at the early stages of biological evolution.




      Poincare was sure that any experiment could be adequately described and explained in many ways (theories). Selection of a particular model from the set of possible ones is rather arbitrary and is determined by the demand for simplicity and usability. According to Poincare, different groups of transformations can be ascribed to either “external” space or “internal” changes. For example, perspective (linear fractional) transformations in a certain manner “distort” the reality: it seems to us that objects decrease in size with an increase in the distance to them. However, we assume that this is a specific objective feature of our visual perception rather than an objective law of the physical space. As for other changes in our sensations, we relate them with our “internal” states, for example, the sensation of hunger. On the other hand, the Lorenz transformations [6] can be derived from the patterns of our subjective perception but physicists for some reason relate them to objective spacetime changes unlike the linear fractional transformations.




      The special theory of relativity geometrized the united spacetime continuum. Naturally, new sensory illusions emerge in this new space. Time is inseparably connected with movement and movement, with force (or field)—the metaphors of the “threads” that sew together the “independent” and self-sufficient Platonic objects into the united cloth of the Universum. According to Roger Penrose [7], “there is nothing in the physicists’ space–time descriptions that singles out ‘time’ as something that ‘flows’.” Time flows exclusively in our consciousness! This is worth thinking over.




      When considering one’s own past, an individual matches it against the own present. However, even the simplest linguistic analysis demonstrates that we initially understand the present as a certain time interval when a certain action is implemented rather than a moment (a point on the time axis, as is common in physics). For example, we say “I am writing (serving, lunching, etc.)” meaning not a time point but rather a time interval when the action has not been completed. In classical physics, this interval was illegally reduced to a point. This broke the axiomatics underlying the construction of physical and mathematical worldview initially natural for the human psychology since sensations cannot exist in a single moment even in terms of classical physics. For example, we need the time interval of at least one oscillation to hear an audio tone. Note that the existence of memory is already necessary at this very stage since the information obtained over this period should be somehow kept in mind. Consequently, the world deprived of memory has no time at all and thus the beginning of time and the beginning of memory is one and the same. From this standpoint, bringing back an intervalwise time estimation in quantum mechanics looks quite logical.




      The EPR phenomena and Bell’s theorem destroyed our concept of space and time, locality and causality. However, physicists hang on for the Platonic object representing a “perceivable” basis of the world as if catching the last straw. The overall physics, both classical and quantum, is constructed on an object-based metaphor despite that we had long ago left the boundaries of its applicability. Logical paradoxes of an object-based interpretation have led to the situation when physical theories have reduced to a set of recipes for computations in which the proper physical concepts and questions have become irrelevant (“Shut up and compute!” is the universal reply of the modern physics).




      The absence of demarcation between perceptual and functional spaces and time leads to misunderstanding. All this takes place despite that Bertrand Russell as early as 1912 distinctly distinguished between the real and perceptual spaces. In particular, he wrote, “It is not only colours and sounds and so on that are absent from the scientific world of matter, but also space as we get it through sight or touch. It is essential to science that its matter should be in a space, but the space in which it is cannot be exactly the space we see or feel. <...> But this real shape, which is what concerns science, must be in a real space, not the same as anybody’s apparent space” [8]. This was best expressed by Vivekananda in his metaphor: “Time, space, and causation are like the glass through which the Absolute is seen… in the Absolute there is neither time, space, nor causation” [9]. Interestingly, many physicists believe that oriental philosophy, which first and foremost focuses on the subject and his/her inner world, better complies with quantum mechanics as compared to outwardly oriented western philosophy, mainly focused on the object.




      Most likely, this is the high time to look back to the origin of our concepts of the world and recognize the foundation on which our scientific knowledge is constructed. Evidently, we implement in our theories what is represented in our consciousness by perception, which is the only communication channel connecting us with the entity that we refer to as “external” reality. Actually, consciousness is the system of certain evolutionarily formed way of reality representation. In a psychological paradigm, that what is not the consciousness is beyond the boundary of consciousness, i.e., unconscious, whereas in the physical paradigm, this is Reality.




      Undoubtedly, Wolfgang Pauli and Carl Jung intuitively felt this link when they formulated the theory of collective unconscious and synchronicity (an analog of quantum teleportation in physics), where Pauli hoped to find the link between consciousness and wave function collapse. However, contrary to Occam’s razor (not multiplying entities without necessity), he expected to find this link via resolution of a psychophysical problem, namely, the association between psychic (actually unconscious) and hypothetical Platonic “transcendent” world or the world “beyond sensations and perceptions”, which he identified with the physical reality. Note that he assumed that the mechanisms that transform the excitations determined by physical world into conscious experiences of the psychic world are able to resolve the paradoxes of wave mechanics. However, these two worlds can interact either physically or psychically. In the former case, the psychic world reduces to physical and, as Neumann noted, the wave function does not collapse because of quantum entanglement. In the latter case, the imaginary “external world” becomes the unnecessary entity.




      A systems approach to the problem makes it possible to escape many unnecessary metaphors and entities. Evidently, there are numerous ways to represent reality. An object represented in a physical space is not the same as in its spectral representation. The functional (spectral) Hilbert space lacks current physical time, which emerges only after a Fourier transform in a spacetime representation of the system of individual consciousness. Perception does not reflect the “external” world but rather translate the reality from the unconscious by transforming it with the help of psychic subsystems (unconscious) into an object-based spacetime form. Actually, the subject as if “browses” the Reality through a certain spectral window. Multiplication of the known relation for spectral window [image: ] by Planck’s constant ћ, easily transforms it into the indeterminacy relation [image: ].




      Quantum theory was constructed without any reliance on the clear understanding of its fundamentals, as a rule intuitively, using analogies and allusions to classical physics despite a great difference between these concepts. Presumably, the “birth traumas” during the emergence of this new theory still haunt it.




      As is known, Schrödinger did not derive his famous equation describing, as he believed, certain “matter waves” but rather constructed this equation based on the de Broglie formula relating the “wavelength” and momentum of a particle. Schrödinger was inspired by a “noble goal” to save the new theory from “these damned quantum jumps”, that were present in Heisenberg’s matrix approach. It was initially unclear what the Schrödinger ψ function was and, which was the most important, what actually oscillated. Schrödinger himself believed that these matter waves were as real as the other spatial types of waves. However, once the ψ function of electron in the hydrogen atom could be somehow interpreted as a three-dimensional wave, the wave function of two electrons in the helium atom had to be considered in a kind of obscure six-dimensional space. Later, Max Born proposed a ψ function interpretation using the concept of probability; thus, the wave function ceased to be a physical reality leaving for a mystical world of probabilities where it existed since that time. Quite soon, Bohr concluded that a “quantum object” did not exist anywhere at all until being observed and that the wave function would collapse to one of the possible states and the object would “materialize” in spacetime only after an event of observation (measurement).




      Although Einstein looked towards returning to the reality concept of classical physics and tried to dispute the views of Bohr on quantum reality, it seems as if he also had some doubts on this point. “The more aristocratic illusion concerning the unlimited penetrative power of thought has as its counterpart, the more plebeian illusion of naïve realism, according to which things 'are' as they are perceived by us through our senses. This illusion dominates the daily life of men and of animals; it is also the point of departure in all of the sciences, especially of the natural sciences” [10].




      Norbert Wiener gave the best description for this situation: “Physics is at present a mass of partial theories which no man has yet been able to render truly and clearly consistent. It has been well said that the modern physicist is a quantum theorist on Monday, Wednesday, and Friday and a student of gravitational relativity theory on Tuesday, Thursday, and Saturday. On Sunday he is praying ... that someone will find the reconciliation between the two views” [11].




      An attempt of an object-based reality representation in a Hilbert space gave birth to weird “centaurs” of a “wave–particle” type. Our prejudices that reality must be represented only in a classical object-based form (i.e., only as being perceived by our senses and in the form they are represented in our consciousness) have led to fruitless attempts to interbreed two fundamentally different systems, classical and quantum ones. The evolution of our scientific views has come a long way from the model of reality with a universal subject by Galileo–Newton to a multisubject (which is actually nonsense) model by Poincare–Lorentz and, eventually, to admission of the fact that each of us resides in the own individual reference frame determined not only by specific spacetime features but rather by individual specific features in the perception of reality.




      The scientific understanding of the world is inevitably realized in semantically closed finite systems, which in physics correspond to closed (isolated) systems. Only such systems allow for motion integrals (conservation laws), reflecting the fact that the mathematically described structures in the absence of external impact should preserve certain semantic invariants of their initial formal description [6]. Evidently, Evolution as a process is irreducible to a change in the form at a given content (finite transformations) but rather changes the very content (or axiomatics of the theory), thereby giving birth to new systems that demand some other mathematics for their description. Although Evolution is implementable only in an open system, we are forced to again mathematically describe each of its stages (subsystem) as a new finite system. This systemic decomposition of reality necessarily raises the question on the “interaction” of these systems, that is, on the mechanisms underlying the translation of their content and the forms of its representation. It is evident that the notions of one system cannot be purely mechanically transferred to the other system (as it was done in the case of intuitive analog-based construction of quantum mechanics) without the relevant reinterpretation. Thus, we have to relate the observer’s reference frame in a quantum system not to the spacetime characteristics, which are just absent in a Hilbert description, but rather to the system of translation, that is, individual perception characteristics of the “observer”. It is also necessary to carefully consider the transfer of other classical notions to the new system (for example, vector and scalar values, since they will acquire different meaning there).




      As it has emerged, the term “observer” in the modern science is ambiguous and controversial, differing in its meaning in the relativity theory and quantum mechanics. In the former, observer merely “describes” a considered process in a certain inertial reference frame from a position as if “above this reference frame”; however, in the latter, observer records the result of measurement, thereby determining the final state of a quantum system, which actually means the interaction with this system. Even if we reduce this interaction to the mechanisms and channels of translation (the transformation from one form of representation to another), we nevertheless have to take into account the individual characteristics of these mechanisms.




      Once, Bohm noted that “…yet the fact that a great deal of what we see is ordered and organized in a form determined by the functioning of our own bodies and nervous systems2 has very far reaching implications for the study of new domains of experience, whether in the field of immediate perception itself or in science (which generally depends on instrumentally aided perception, in order to reach new domains)” [12]. In other words, Evolution had created for us the corresponding mechanisms allowing for a spacetime reality representation, which, first and foremost, suited “biological survival” of our kindred at a macrolevel rather than at a microlevel. A mental map of reality available to our perception is represented in our consciousness; moreover, this map is “ordered and organized” in accordance with these mechanisms. Whereas the perception in the classical theory relates observer to the situation within the frame of consciousness (in a mental map), the perception in a quantum paradigm compares different forms of reality representation in different systems. This is the fundamental distinction of observer’s reference frames in the relativity theory and quantum mechanics. Thus, the reference frame of a subject (observer’s reference frame) must comprise both the observation conditions (setting of experiment, devices, data processing, and so on) and the characteristics of the observer’s perception machinery associated with the channel of content translation between the systems, i.e., it must be actually considered as the frame of observation.




      Note that this expansion of the concept of the reference frame of an individual observer (hereinafter, observer’s reference frame) makes it possible to adequately reconsider the experiments towards many mysterious phenomena of quantum mechanics, for example, wave function collapse during observation, i.e., the process whereby an observation result appears on the mental map in the consciousness of a subject.




      In our studies, we have approached the very “boundary of our consciousness”, i.e., the other system of reality representation. Evidently, some missteps in the interpretation of these representations are also likely in this situation. For example, a coordinate in Hilbert’s space is representable in consciousness as a harmonic (a wave with a fixed frequency ν and a wavelength); however, the harmonic can be represented in a mental map only as a wave infinite in space and time. According to the de Broglie equation, we relate the particle’s momentum to λ; correspondingly, the particle appears to be “smeared” over the entire space and behaves as a wave. On the contrary, a limited portion of the space whereto the particle can be localized has an infinite expansion in ν and, consequently, has an indefinite momentum.




      The violation of causality in the EPR phenomena may be explained by that cause and consequence in the connected systems, namely, the consciousness in terms of the classical description (commutative algebra) and beyond it (noncommutative algebra), appear to be spaced apart and reside in different systems, which generates the illusion of cause-and-effect breakdown when they are jointly considered. For instance, the attempt to objectify entangled states in quantum mechanics brings about not a single object but rather a set of “objects” connected in an acausal, aspatial, and atemporal manner, which contradicts the relativity theory.




      The world of consciousness is the world of classical physics. In terms of this approach, the Jung–Pauli hypothesis on the collective unconscious makes sense. The reality in this model can be considered as an infinite open evolving system wherein the finite subsystems that represent a certain aspect of its content emerge. In fact, the emergence of a new system (or its subsystem) means the emergence of a new Subject, which ranges from the Universe to an individual. What looks as the Big Bang in terms of a spacetime representation is actually the beginning of translation. Presumably, such object-based “visualization” of reality in our system of the Universum was evolutionarily beneficial for something since any system should be goal-oriented by definition [13].




      We believe that the ideas highlighted in this book are able to resolve numerous paradoxes in physics and eliminate several questions at all. As we will show later, our intuitive model of reality is object-based and its inseparable attribute is the spacetime in which objects are naturally housed and their characteristics are described. Thus, a model that “works” well in the case of fulfillment of certain obligatory conditions can be object-based rather than the reality [14, 15]. What is more, a large part of the surrounding world not only belonging to the area of quantum physics but also, for example, living organisms, social phenomena, and many others appear to be describable using the system-based model an attribute of which is, in particular, Hilbert’s space. Once this fact is accepted, the question on whether it is possible to consider the functioning of our brains in the frame of quantum physics becomes irrelevant. Presumably, the problem on the construction of the “theory of everything” (M-theory) requires reinterpretation; it can be now reformulated as the question on the compatibility of postulates of different models of reality. Note that the differences in the physical concepts appear to reside on the interface between the applicability of particular models rather than on the boundary between macro and micro levels. Correspondingly, it is evident that any smooth transition from one type of description to another is impossible since such transition is associated with the change in postulates.




      In this volume, we have attempted to consistently justify the assertion that the model of reality that had evolutionarily established at the level of unconscious and then “scientifically shaped” was an object-based one. However, this is not the only way of description. Actually, the problem is in that the characteristics of any other model are translated into object-based concepts with the help of the “object-based” terminology and subsequent reverse reconstruction of the properties using “object-based” notions. This leads to such a mess that the modern “meaningful” part of science has become similar to alchemical treatises describing the structure of matter; correspondingly, the authors felt the need to puzzle out the mentioned problems and hope that this attempt will be interesting to the readers of this book.




      The presented material is organized in the following order. First, the fact that if there is no objects in the area of quantum mechanics, then they belong to the corresponding model rather than the reality is proved by case studies of the most discussed and relevant paradoxes of quantum physics. Then, we consider a topological variant in constructing an object-based space that describes the physical properties of an object that are the most verified in science and describable with mathematical relations. Functionality of the proposed construct is tested by deriving the “laws” of conservation of energy and momentum, known from the theory of relativity, in a relativistic form. In conclusion, the criteria are discussed that are to be met to make an object-based model applicable as well as the meaning of some “conservation laws” in physics.




      We rely on the known results in the area of psychophysiology concerning our sensory organs and the specific features in processing the flow of sensations to justify that the only possible intuitive model of reality for us is an object-based one. In addition, we analyze the ways to order the primary data into a general outline and to construct a “mental” object-based model of reality at the level of unconscious.




      We are aware that this view of “reality” is rather unacceptable in the frame of the current scientific paradigm. While developing the ideas described here, we have discussed these issues with many colleagues who are experts in both physics and psychology. Unfortunately, the lack of understanding was quite common accompanied by the question what for this is necessary. The problems existing in science had long become customary. The experimental part of science is intensively developed; however, the search for new phenomena is kind of random. Perhaps, the new angle of view proposed here will also enhance the development of our knowledge about reality. We strongly hope for this.




      NOTES




      1 The authors fully recognize the absurdity and alogism of this assumption since how it is possible to perceive (or measure) something that does not exist.




      2 Italicized by the authors of this book.
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      Introduction




      Currently, the comprehension crisis in modern physics is repeatedly mentioned, especially in association with quantum mechanics. Science is developing at such a high rate that it has no time to reconsider its previous axioms; as a result, the new theories, in their essence, are represented by a sum of technologies, frequently poorly matching each other. In this regard, Richard Feynman once noted that no physicist actually understood any quantum mechanics since the reality described by it was completely beyond our common concepts. “Quantum theory is often given as the ultimate argument for the latter vision. Early on, its theorists developed a tradition of gravely teaching willful irrationality to students: ‘If you think you understand quantum theory, then you don’t.’ ‘You’re not allowed to ask that question.’ ‘The theory is inscrutable and so, therefore, is the world.’ ‘Things happen without reason orexplanation, according to textbooks and popular




      accounts’ [16]. Thus, the decades of futile attempts to understand the new physics using old patterns encourage us to reconsider our most “evident” postulates and turn to the mechanisms underlying these representations. Maybe, they are not as evident as it seems to us? Perhaps, our common sense is no more than prejudice, and it is impossible to construct a new building on the old groundwork? Thus, it is the very life that pushes us to a simple acceptance of the fact that “virtual reality” may well be not the only one possible. While a modern computer can reproduce a plausible simulation, we are completely unaware of the limits of the abilities of our consciousness.




      The fact that the solution should be searched for at the level of metaphysics has already become evident. Since this book aims to discuss the way out of the deadlock, it will inevitably leave the boundaries of physics per se in both its informational content and the range of involved issues.




      Let us try to clarify why a sort of “instrumental” area of science, such as quantum physics, blows up our traditional concept of reality. We constantly test its “quantum” part for adequacy in experiments but do not cast any doubt on the adequacy of conventional “classical” perception of the surrounding world. A sound argument in the justification of our approach is the assertion that humans as a biological species would hardly survive if our perception of reality were wrong. That is correct, but to what degree is that right? How deep must be the insight into the surrounding world to ensure that the opportunity is not missed? Homo sapiens is a product of evolution, which specifies certain requirements in the form of biological programs (instincts) and guarantees their implementation (satisfaction) by the availability of the corresponding tools. However, the next is an intricate and unpredictable process in which the system under constantly changing conditions either proves to be able to exist or not. The organisms living alongside us and having no idea of quantum mechanics belong to a species many times as ancient as we are. They have emerged to be capable of existing successfully with a certain concept of reality, which perhaps is even poorer than ours is. Thus, this argument is most likely not so convincing. Perhaps, the next stage in evolution will allow us to grasp the limits in our understanding of reality.




      Let us consider in more detail the psychophysiological basis of an object-based worldview and its layout in a spatiotemporal description.




      

        



        On Space




        In an intuitive manner, our concept of the world around us is based on the perception of reality as a set of objects localized in space and time. Such an understanding is universal, and this concept leads to the known difficulties in interpreting the experimental foundations of quantum physics. However, when contradictions arise between experimental facts and an intuitive perception of reality, which fail to fit the familiar “conceptual” field, it is purposeful to analyze our intuitive perceptual attitudes. Although this is logical and clearly understand-able, it appears quite a problem to give up on the evident, namely, with the habitual interpretation of what we see.




        To make it clearer, it is necessary to discuss the subject matter of the notions, such as space, time, and object, and trace, at least briefly, their genesis and evolution. The best review for the origin and meaning of the terms space and time has been given by Poincare [17–19]:




        “I have shown in “Science and Hypothesis” the preponderant role played by the movements of our body in the genesis of the notion of space. For a being completely immovable, there would be neither space nor geometry; in vain would exterior objects be displaced about him; the variations which these displacements would make in his impressions1 would not be attributed by this being to changes of position, but to simple changes of state; this being would have no means of distinguishing these two sorts of changes, and this distinction, fundamental for us, would have no meaning for him” [17].
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