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Chapter 1: Introduction


 


The phenomenon of consciousness has fascinated and confused humanity for thousands of years. It is the core of our subjective experience, the window through which we perceive, understand and interact with the world. 


A simple example makes this clear: When you look at a rose, you don't just see a certain arrangement of molecules or reflected light of certain wavelengths. They experience the redness of the flower, perceive its scent, perhaps feel an emotional reaction. This entire rich experience is your consciousness in action.


From the early philosophical considerations of ancient Greece to the cutting-edge neuroscientific investigations of our time, the question of the nature of consciousness has occupied thinkers and researchers alike.


This long history of consciousness research shows an interesting development: While earlier thinkers often regarded consciousness as something mystical or separate from the body - think of Plato's "soul" or Descartes' "thinking substance" - modern scientific methods allow us to investigate the biological basis of consciousness for the first time.


Despite tremendous advances in neuroscience and the philosophy of mind, consciousness remains a mystery in many ways. How does the activity of billions of neurons create the rich, subjective experience of our consciousness? How can physical processes in the brain lead to thoughts, feelings and perceptions? 


At first glance, this actually seems puzzling: When we examine a brain, we see electrical and chemical processes - but how does it become the feeling of joy when listening to our favorite music or the taste of chocolate? These questions have led philosophers to describe consciousness as an insoluble "hard problem".


These questions, often referred to as the "hard problem of consciousness," have proven to be particularly persistent.


However, I will show in this book that the apparent insolubility of the problem lies primarily in the way we ask the questions. If we instead look at consciousness as a biological phenomenon that has evolved through evolution and self-organization, it appears in a new light.


In this book, I present a radically new perspective on consciousness that promises to solve many of the traditional problems and paradoxes. Our approach is based on the latest findings from neuroscience, complexity theory and evolutionary biology, coupled with a critical look at the philosophical foundations of consciousness research.


To understand the radical nature of this new approach, a comparison helps: Similar to how Darwin explained the seemingly purposeful development of life through natural mechanisms, we show how consciousness can arise as a natural property of complex biological systems - without mysterious additional ingredients.


The core of our approach lies in the idea that consciousness is not something that suddenly "arises" or is "added" to the brain. Instead, we think of it as an inherent property of complex, self-organizing biological systems. This view requires a fundamental reformulation of the questions we ask about consciousness.


An example makes the difference clear: Instead of asking "How does the brain generate consciousness?" - which already presupposes a problematic separation - we ask: "How does a biological system organize itself in such a way that it can consciously experience its environment and itself?" This reformulation opens the way for more fruitful investigations.


Instead of asking, "How does consciousness arise from matter?", we ask, "How do the neural processes organize and structure themselves to produce the different states and qualities of consciousness that we experience?" This realignment allows us to understand consciousness in the context of evolution and the fundamental principles of life.


This is more than a play on words. A comparison makes the difference clear: When we observe a flock of birds, we do not ask "How does the flock formation arise from individual birds?", but investigate the interaction rules between the birds that lead to the observed patterns. Similarly, we want to understand how conscious experience emerges from the interaction of neurons.


A key concept in our approach is the "causal core". This term describes the dynamic center of information processing and integration in a living system. Over the course of evolution, this causal nucleus has evolved from simple chemical gradients in single-celled organisms to the complex neural networks in our brains.


The causal core is nothing mysterious. Imagine an amoeba: it has to "decide" in which direction to move, where to find food, which could be dangerous. To do this, it develops chemical gradients - concentration gradients of molecules that enable it to orient itself. These primitive gradients are the first precursors of what will later develop into the causal nucleus.


The causal core is not simply a static structure, but a dynamic, ever-changing system. It arises from the imbalance and non-linearity of the exchange between the organism and its environment. This process creates areas of high structural density that act as centers of maximum response probability. These centers develop a causal force that forms the basis for what we experience as consciousness.


An everyday example can illustrate this: when you drive a car, your brain constantly integrates various information - visual impressions of the road, the feeling of speed, sounds of the engine, your experience and anticipation of possible situations. All of this merges into a unified experience of driving. The causal core is the dynamic center of this integration, which allows you to respond appropriately and flexibly.


Closely related to the concept of the causal core is the principle of autocatalysis. This describes the ability of a system to sustain and reproduce itself. In chemistry, autocatalysis refers to a process in which the product of a reaction serves as a catalyst for the same reaction. In biological systems, this principle manifests itself in the ability of organisms to sustain and replicate themselves.


A simple example of car catalysis: When you start a fire, the flame generates heat, which in turn causes more material to burn, resulting in more flames. In biological systems, this process is much more complex, but the basic principle is similar: successful processes are self-reinforcing. When an animal develops a successful foraging strategy, it leads to more energy, which in turn allows for further refinement of that strategy.


I argue that consciousness can be understood as a highly developed form of this basic principle of life. Just as autocatalytic processes form the basis for the self-preservation and reproduction of organisms, so the causal nucleus forms the basis for the self-sustaining and self-reproducing nature of consciousness.


This also explains why consciousness is so stable and at the same time so flexible: like a river that maintains its shape through the flowing water itself, consciousness stabilizes itself through its own activity. At the same time, like the river, it can adapt to changing conditions.


Our approach overcomes many of the traditional dichotomies in consciousness research. It offers a way to reconcile the subjective experience of consciousness with objective scientific findings without falling into reductionism or dualism. He explains how consciousness can be both a biological phenomenon and the source of our subjective experience.


 


Another important aspect of our approach is the emphasis on the basic activity of the brain, especially the so-called "resting state". Traditionally, neuroscience has focused on the brain's responses to external stimuli. However, recent research has shown that the brain is highly active even in the absence of specific tasks or stimuli.


Don't think of your brain as a computer waiting for input, but more like a jazz ensemble that is constantly improvising. Even if there is no "task", the band continues to play - they rehearse, experiment, develop new patterns. This basic activity consumes about 20% of our total energy, even when we seem to be "doing nothing".


This intrinsic activity, often referred to as the "resting state", is not simply background noise, but plays a fundamental role in the emergence and maintenance of consciousness. The resting state can be understood as the basic state of the brain and thus of the causal nucleus, which is constantly modulated by incoming information. This dynamic interaction between intrinsic activity and external stimuli creates what we perceive as a conscious experience.


Imagine a busy marketplace: Even if there is no trading going on, there is a basic level of activity - people are moving, talking, orienting themselves. This basic activity allows the market to react quickly and flexibly to new trading opportunities. The situation is similar with our brain: basic activity creates a context in which new information can be processed effectively.


 


In the following chapters, I will develop this approach in detail. I will explore its neuroscience foundations, discuss its philosophical implications, and explore its practical applications in fields such as medicine, psychology, and artificial intelligence.


 


I will also critically question how existing theories and concepts in consciousness research often unintentionally introduce metaphysical assumptions. Many traditional approaches to understanding consciousness implicitly assume a separation between mind and matter, an assumption that is deeply rooted in our cultural and philosophical tradition. Our goal is to pave a path to a scientific understanding of consciousness that is free of such hidden metaphysical presuppositions - hence the title of this book: "Consciousness - The End of Metaphysics".


 


This journey will lead us to some fascinating and sometimes counterintuitive conclusions. It will challenge us to rethink our understanding of consciousness, mind, and even ourselves. We will see how consciousness is not something that is "added" to the brain, but a fundamental property of complex, living systems. We will explore how this perspective changes our understanding of phenomena such as free will, self-awareness, and even the nature of reality itself. I will emphasize the prominent role of the brain stem, explore the neuroendocrine connections and shed light on the 'body-mind' interaction and see how 'mental influence' works.


 


But this journey also promises to lead us to a deeper and more satisfying understanding of this most fundamental aspect of our existence. By understanding consciousness as an integral part of life itself, we open up new avenues for scientific exploration and philosophical understanding of this fascinating phenomenon.


 


In the coming chapters, I will build the foundations of my approach step by step. I will examine the concepts of the causal nucleus and autocatalysis in detail and show how they arise from fundamental principles of physics and biology. We will explore the neural mechanisms that underlie our consciousness and show how our approach aligns with the latest findings in neuroscience.


 


We will also discuss the philosophical implications of my approach, especially with regard to questions of subjectivity, free will, and the nature of the self. In doing so, I will show how my approach sheds new light on and possibly even dissolves many of the traditional philosophical problems of consciousness.


 


Finally, we will explore the practical applications of our approach, from new treatment options for disorders of consciousness to implications for the development of artificial intelligence.


This is particularly relevant for current developments: If we understand that consciousness does not simply arise from the processing of information, but from the specific biological organization of living systems, this has direct consequences for AI development. It explains why even the most advanced AI systems can be intelligent, but will probably not develop consciousness in the biological sense - they have a fundamentally different form of organization.


Let us now begin this journey, a journey that will take us to the limits of our understanding and perhaps beyond that into new realms of knowledge and insight. A journey that promises us not only a deeper understanding of consciousness, but also a new understanding of ourselves and our place in the world.


This is comparable to the moment when people looked through a microscope for the first time or discovered the structure of DNA: Suddenly, completely new perspectives on familiar phenomena opened up. Our new approach to understanding consciousness promises a similar broadening of perspective – not through new tools, but through a new way of understanding and interpreting the facts that are already known.


 





Chapter 2: The Causal Core of Consciousness


 



2.1 Theory of dynamical systems and Prigogine's contribution


 


To understand the concept of the causal nucleus, we must first look at the theory of dynamical systems. This theory forms the foundation for our understanding of complex, self-organizing systems such as the brain and consciousness.


Imagine a river: in some places, eddies form that remain stable despite the constant flow of water. These vortices are a perfect example of what we study in the theory of dynamical systems – structures that arise and sustain themselves through continuous motion and change.


Dynamical systems are mathematical models that describe the temporal development of system states. In nature, we find such systems everywhere - from weather patterns to ecosystems to the complex biochemical processes in living organisms. 


An everyday example of a dynamic system is the thermostat in your home: it reacts to temperature changes and adjusts the heating accordingly. But the brain is infinitely more complex – it's like millions of interconnected thermostats that influence each other and develop new properties together.


The brain, with its billions of neurons and countless connections, is one of the most complex dynamic systems we know.


 


A decisive breakthrough in our understanding of dynamical systems came with the groundbreaking work of Ilya Prigogine, a Belgian physical chemist of Russian origin. Prigogine revolutionized our understanding of systems that are far from thermodynamic equilibrium – a category to which all living systems belong.


This was a fundamental turning point: Traditionally, it was thought that all systems strive for chaos, for maximum disorder. Prigogine showed that this is only half the truth. Imagine a room where all the furniture has been thrown together - of course, this system strives for clutter. But now imagine a space through which people are constantly walking: "traffic routes" can spontaneously form here, a kind of order that is created precisely by the continuous flow.


Prigogine's main contribution was the development of the concept of "dissipative structures". These are ordered states that can arise in systems that are far from thermodynamic equilibrium. Unlike equilibrium systems, which tend towards maximum entropy (disorder), dissipative structures can spontaneously create order out of chaos by absorbing and dissipating energy from their environment.


A fascinating example of a dissipative structure is a Bénard cell: If you heat a layer of liquid from below, hexagonal convection cells spontaneously form from a certain point - order suddenly arises from apparent chaos. The situation is similar with our consciousness: stable patterns of information processing emerge from the constant flow of energy through our brain.


A key concept in Prigogine's work is self-organization. In a self-organizing system, complex structures and behavioral patterns arise without external control, solely through the interactions of the system components. This idea is fundamental to our understanding of consciousness as an emergent phenomenon.


This is more revolutionary than it first appears. Traditionally, we thought that order always had to be imposed from the outside - like a watchmaker assembling the parts of a watch. Prigogine showed that order can also arise from within. Termite mounds are an impressive example: no single termite has a "blueprint", yet complex, functional structures are created through the interplay of simple rules of behaviour.


Prigogine's work has profound implications for our understanding of life and consciousness. It shows how order and complexity can arise spontaneously in nature without having to resort to an external "designer" or a mysterious life force. This opens the way for a naturalistic understanding of consciousness that is firmly anchored in the basic principles of physics and chemistry.


To understand the significance of this insight, think of the difference between a machine and a living organism: a machine must be built and programmed - it maintains its order from the outside. An organism, on the other hand, organizes itself, grows, adapts. Our consciousness follows this second principle: it is not a programmed state, but a self-organizing, dynamic structure


 



2.2 From the soul to the OCH (Operational Closed Hierarchy)


 


Historically, what we now call consciousness has often been associated with the concept of the "soul" – a mysterious, immaterial essence that animates the body. This idea has its roots in ancient philosophical and religious traditions and has shaped our thinking about mind and consciousness for thousands of years.


This historical approach is quite understandable: if we compare a living person with a deceased person, something actually seems to have "disappeared" - a kind of animating force. Similar to how our ancestors interpreted the wind as the breath of the gods because they did not know its physical causes, the enigma of consciousness led to the idea of an immaterial soul.


However, as science progressed, this idea became increasingly problematic. The idea of an immaterial soul that somehow interacts with the material body leads to serious philosophical and scientific problems. How can something intangible interact with the physical world? Where exactly is the soul located in the body? How can it underlie the complex processes of thinking and feeling?


A vivid example illustrates the problem: If you want to raise your arm, just do it. But how could an immaterial soul move physical muscles? It would be like trying to stop a waterfall with a thought. This difficulty is called the "interaction problem" and is one of the main reasons why we need to rethink the concept of the soul.


Our approach replaces the concept of the soul with that of the causal core, which has evolved into an operationally closed hierarchy (OCH) in the course of evolution. This OCH, as I call it, is a complex, self-organizing system that receives, processes and integrates information from the environment.


This sounds very abstract at first, but a comparison makes it clearer: Think of an orchestra. Every musician plays his instrument (like a single nerve cell), but what we perceive as music only arises through the coordinated interaction of everyone (like the causal nucleus). The orchestra is "operationally closed" - it creates its own order - but not isolated, because it reacts to the conductor and the audience (as our consciousness reacts to the environment).


The causal core arises from the imbalance and nonlinearity of the autocatalytic system "life" in exchange with the environment. This process forms local areas of high structural density, which act as centers of maximum reaction probability. These centers develop a causal force that forms the basis for what we experience as consciousness.


A more everyday example: In a busy pedestrian zone, "traffic flows" spontaneously form. No one plans or controls them centrally, they arise from the interaction of many people who try to get through the crowd efficiently. Similarly, our brain develops "information streams" and processing centers where they are most effective.


To better understand this concept, let's look at the evolution of the causal nucleus:


 


1. In simple single-celled organisms, the causal nucleus manifests as chemical gradients and simple signaling pathways that control the cell.


An amoeba, for example, moves towards higher nutrient concentrations - a primitive form of information processing, but already an early causal nucleus.


2. With the development of multicellular organisms, the causal nucleus becomes more complex. Specialized cells take over the function of information processing, which leads to the emergence of primitive nervous systems.


Think of a sea anemone: it already has a simple network of nerves that converts touch stimuli into trapping reactions - an early form of coordinated information processing.


3. In higher animals, the causal nucleus develops into a central nervous system with a brain as the main center of integration.


 


4. In the human brain, the causal nucleus reaches its highest level of complexity to date, with highly developed cortex areas that enable complex cognitive functions and self-reflection.


The causal nucleus is a central concept that describes how living systems develop a kind of dynamic center of control and adaptation. But in order to fully grasp its importance, it is crucial to understand the mechanism of its formation: the causal nucleus is formed by structural shifts within the living system, which take place in constant exchange with the environment.


Imagine a beaten path: It is created where many people walk regularly. Over time, it becomes more evident and attracts even more people - a self-reinforcing process. Similarly, preferred "information pathways" and processing centers emerge in the brain.


These structural shifts lead to a state that can be described as the Structural Maximum or Maximum Structure Density. This means that the causal nucleus is an area in which a particularly high density of information is achieved. This high density of information increases the system's probability of reacting to external stimuli. In other words, the causal core is the place where the efficiency of the response to environmental change is maximized, because the necessary structural and informational resources are concentrated here.


This is comparable to a well-organized office: frequently used documents are easily accessible, important connections are made, workflows are streamlined. The organization itself increases efficiency - just as the causal core increases the efficiency of information processing.


The constant structural shifts in the living system are not a product of chance, but the result of dynamic interactions with the environment. They lead to a reorganization of the system that includes certain structural maxima. These maxima create gradients – directional differences within the system structure – that act as driving forces. These gradients are not only passive results of the structural shift, but have a causal force that gives direction to the system and actively enables it to react to and act in the environment.


 


These gradients create a continuous flow of energy and information, which forms the basis for the system's ability to act. The system itself thus becomes an active agent that influences its environment and changes itself. The causal nucleus is the center from which these processes are coordinated and mediated, thus enabling the organism to adapt to changing conditions in a targeted manner.


A concrete example makes this clear: When you learn a new skill, such as playing a musical instrument, there are many uncoordinated attempts at first. Over time, preferred neural pathways are formed - "gradients" of activity. These reinforce themselves through practice and enable increasingly finer and more complex movements. The causal core coordinates this process by reinforcing successful patterns and attenuating unsuccessful ones.


As already mentioned, the attractors in a dynamical system should be understood as acting entities. In this context, the causal nucleus is also closely connected to the acting attractors. These attractors are not static, but actively change according to the structural shifts and the resulting gradients. They are instrumental in the organism transitioning into a state where responsiveness is maximized, and they work closely with the causal core to enable self-organization and system adaptation.


Think of a surfer on a wave: the wave is an attractor – a dynamic pattern that "attracts" the surfer. However, the attractor moves itself and the surfer is not a passive object; he actively works with the wave, using its energy and at the same time influencing its shape. Similarly, our consciousness works with its attractors - it is shaped by them and shapes them at the same time.


Due to the high structure density and information availability in the causal nucleus, a maximum reaction probability is achieved. This means that the system can react particularly efficiently to environmental changes, which gives it a pronounced agentship. This agenthood manifests itself through the active action of the system in its environment, which is directed both towards internal goals (such as maintaining a dynamic balance) and external challenges.


This is similar to the way an experienced driver works: the relevant perceptions and reactions are so well integrated that he reacts almost "automatically" to traffic situations. This efficiency is not pre-programmed, but the result of an optimized organization of perception, evaluation and action in the causal core.


This efficiency of response is not only a feature of survival and adaptation, but also an expression of the evolutionary potential of the system. The causal nucleus thus forms the center of an intelligent and effective dynamic that enables the organism to be more than just a passive object of evolutionary processes. Rather, through the formation of this nucleus, the organism itself becomes an active designer of its evolution and the environment in which it lives.


Imagine a city: over time, efficient structures develop - transport routes, commercial centers, communication networks. These structures are not created according to a predetermined plan, but through the interaction of many actors and their needs. The city becomes a self-organizing system that actively shapes its own development. In the same way, the causal core is developing ever more efficient ways of processing information and controlling action.


The OCH describes the hierarchical organization of this system, from the molecular level to cells and neurons to neuronal networks and brain regions. Each level is operationally closed, which means that it functions autonomously, but at the same time is integrated into the higher and lower levels.


This is a crucial point: unlike in a rigid hierarchy, such as a military chain of command, the levels in the brain work relatively autonomously and at the same time in a coordinated manner - similar to different departments in a well-functioning company that solve their own tasks independently but contribute to the overall goal.
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