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            THE PARADOX OF HUMAN ESSENCE

          

        

      

    

    
      WARNING TO THE READER

      This book may pose a danger to your mental health. Before you continue reading, think twice: are you ready to confront questions that have no simple answers? Some scientific facts are difficult to digest, and what's worse—there are no psychologists who could help you cope with the existential challenges that modern physics throws at us.

      This is not an attempt to make dry physics more exciting for commercial success. This is a sincere warning from someone who knows: some knowledge cannot be forgotten.

      A CHEMICAL PORTRAIT OF HUMANITY

      You consist of the most ordinary chemical elements: 45 kilograms of oxygen, 12 kilograms of carbon, 7 kilograms of hydrogen, 2 kilograms of nitrogen, 1.5 kilograms of calcium, 700 grams of phosphorus, and a multitude of other, less significant ingredients. Your entire physical essence is merely a collection of commonplace chemical elements that can be found in any laboratory or even in ordinary soil.

      But is this really the case?

      Imagine a thought experiment: you're carrying a bag containing the same chemical elements that make up a human being to a crowded square. No one will pay you any attention. Dump the contents of the bag onto the asphalt—at most you'll get a citation for littering. But if you begin connecting this "garbage" of chemical elements in a strictly defined order, assembling a human being from them, then after reaching a certain critical point in the assembly, you would no longer be able to disassemble everything back into parts. Attempting to do so would result in condemnation and imprisonment.

      At some point, this scattered pile of atoms acquires a new property that we consider supremely valuable and strive to protect at any cost.

      THE MYSTERY OF CONSTANT RENEWAL

      If the previous example seems too fantastical, let's descend from the level of abstraction to solid scientific ground. In 1954, nuclear physicist Paul E. Aebersold, based on experiments with radioactive isotopes, reached an astonishing conclusion: 98% of the atoms in the human body are renewed every year.

      Your body completely renews its most basic building blocks multiple times throughout your lifetime. These blocks are so interchangeable that, statistically speaking, your body right now contains atoms that were once part of Isaac Newton's brain.

      But how can we explain that throughout life you feel like the same person, given that your entire physical foundation is constantly changing? Your original body literally undergoes decay—or, more simply put, death—but your inner "self" remains in place.

      THE CONCEPT OF THE TRANSCENDENT

      The entire concept of natural human rights contains within it the premise that there is something transcendent in us—something greater than merely the matter that composes our bodies. This manifests even in legislation: in many countries, pregnancy can be terminated without medical indications only up to a certain legally defined moment. That is, from society's perspective, at some point a collection of atoms in a woman's body ceases to be merely a collection of atoms, acquiring that same new property that makes it invaluable and untouchable.

      For many religions, no problems arise here at all: they explain this through the presence in humans of a soul—an immaterial essence capable of surviving the death of the physical body. But doesn't science deny such things? What can science actually say about such questions?

      THE CHALLENGE TO FUNDAMENTAL LAWS

      Each of us daily performs one very suspicious thing that challenges the most fundamental laws of existence. These laws are so unshakeable that if they stopped working, all matter in the Universe would literally fall apart. If you simply consciously, by your own will, clench your finger into a fist right now, you challenge the principle of causal closure of the physical world—the idea that every event has a physical cause.

      According to established laws of nature, the future is predetermined, except for random quantum events that we cannot influence. You are a collection of atoms obeying the same physical laws as everything else in the Universe. In the best traditions of reductionism, if we disassemble your body into atoms and learn their properties, we could predict any of your decisions and actions.

      But then where does the feeling of freedom of choice come from?

      THE GREAT MYSTERIES OF SCIENCE

      A special issue of "Science" magazine in 2005 published 125 open questions in science. In first place: "What is the Universe made of?"—since we don't know what 96% of matter and energy in our world consists of. Second place went to the problem of consciousness: "What is the biological basis of consciousness?"

      Four hundred years ago, Gottfried Leibniz proposed a famous thought experiment: if there existed a mechanism capable of thinking and feeling, and we could enter it like a mill, we would find only parts pushing each other, but nothing that would explain perception. English biologist Thomas Huxley wrote in 1869: "That something as remarkable as a state of consciousness should be the result of irritating nervous tissue is as inexplicable as the appearance of a Genie when Aladdin rubs his lamp."

      THE STRUCTURE OF OUR JOURNEY

      In this book, we will explore four fundamental questions:

      
        
          	
        The boundaries of the knowable: Can we be certain of the immutability of natural laws? What is scientific knowledge and where do its limits end?
      

      	
        Consciousness and cosmic thinking: Could the Universe possess reason? How does consciousness arise from matter, and do levels of it exist?
      

      	
        Reductionism and emergence: Are we simply the sum of our atoms, or can the whole be greater than the sum of its parts? Does free will exist?
      

      	
        Creator and creation: Is the existence of a creator compatible with a scientific worldview? Could we ourselves create a Universe?
      

      

      

      We will not seek simple answers where none exist. Instead, we will try to understand why these questions are so important and why they continue to trouble both scientists and philosophers. Some scientific facts are indeed difficult to digest, but they are precisely what makes our existence truly amazing.

      Are you ready for this journey into the depths of uncertainty? Then let us begin.
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      THE ENIGMA OF GIGANTIC MONSTERS

      The greatest mystery of the Universe hides in its darkest corners. These are supermassive black holes—objects so enormous that our minds refuse to comprehend them. One of the largest discovered to date is TON 618.

      Imagine the scale of this cosmic monster: the diameter of this black hole's event horizon is a thousand times greater than the distance from Earth to the Sun. If we consider the edge of the Solar System to be Neptune's orbit, the most distant planet, then this black hole would be 17 times larger than our entire system. A cosmonaut who crossed its event horizon would remain alive for another four days of continuous falling before reaching the center, where mass equivalent to 40 billion solar masses is concentrated.

      This is certainly impressive. Black holes are amazing objects, but what exactly is the mystery? Here's what: the way we see TON 618 at this moment is how it looked more than 10 billion years ago—practically at the dawn of our Universe's emergence. And astronomers cannot figure out when it managed to get so fat. According to currently accepted cosmological models, supermassive black holes simply could not have formed in such a short time.

      And the mysteries continue to mount. If TON 618 seems gigantic, then the black hole Phoenix with an estimated mass of around 100 billion solar masses or even more forces scientists to introduce a new classification: Stupendous Large Black Hole—"Colossally Large Black Hole." This is no longer even a supermassive black hole—for such creatures, an entirely new category was needed.

      THE QUESTION ABOUT THE NATURE OF THE PAST

      This raises a fundamental question: how well do we understand the Universe's past? And did the past really exist in the form we think it did?

      All data indicate that our Universe is about 13.8 billion years old. According to current understanding, all known laws of physics began working in the form we know them within the first moments after the Big Bang—in less than one second. This brief moment is called the Planck epoch, when temperature reached 10³² degrees Kelvin, and energy density was 10¹¹³ joules per cubic meter.

      Of course, most likely we simply don't yet understand the mechanism of supermassive black hole formation. Perhaps they formed not gradually by accumulating matter, but through the collapse of primordial gas clouds or even as relics of even earlier epochs. But in principle—and here begins the most interesting part—could different laws of physics have operated in the past that would have allowed these monsters to form?

      Or imagine an even more radical possibility: what if our current calculations show the Universe's age as 13.8 billion years, when it's actually, say, 100 trillion years old? This is a very strong assumption, but the correct answer is: no one knows.

      We have never observed changes in natural laws, but this doesn't mean such changes cannot occur. As physicist Sabine Hossenfelder notes: "It's hard to think of mathematical laws that would look indistinguishable from those confirmed at the moment, but which would blow up the Solar System tomorrow." Nothing speaks in favor of this, but nothing speaks against it either.

      THE PROBLEM OF VERIFYING THE PAST

      We cannot conduct an experiment and verify what laws of physics operated in the past—this is simply impossible. Physicists take the laws known at the moment, everything we know over the short span of humanity's existence, and based on them make calculations into the past—all strictly in accordance with the scientific approach.

      But does this mean that those natural laws that work now and from which we proceed in our calculations also worked in the past or will work in the future? It does not. This is nothing other than a matter of faith.

      How can we reliably determine that, for example, 6 billion years ago the speed of light wasn't 2 kilometers per hour? Or that the gravitational constant hasn't changed over time? Or that the elementary charge of an electron has always been the same? The answer to all these questions is one: no way.

      We simply extrapolate known laws to all times and places, assuming their universality. But this is precisely an assumption, based on the limited experience of one biological species on one planet over several millennia of active observation.

      DAVID HUME'S PROBLEM OF INDUCTION

      This fundamental problem was written about back in the 18th century by Scottish philosopher David Hume. This is the so-called problem of induction—one of the central problems in philosophy of science. Its essence is that it's impossible to logically justify the transition from particular observations to general laws.

      We observe that the sun rises every day and conclude that it will rise tomorrow. We see that stones fall down and assume that the law of gravity is universal. But logically, this transition is unjustified. We cannot predict that nothing unpredictable will happen.

      When Hossenfelder first learned about Hume's problem of induction as a student, she was puzzled: "I felt as though someone had pulled the rug of reality out from under me, revealing a huge void."

      Is it true that after understanding this problem, a somewhat different reaction arises to news like "Earth unexpectedly accelerates its rotation, and no one knows why"? The thought that the world might be fundamentally inexplicable and chaotic seems simply unbearable.

      But the problem of induction doesn't mean science is useless. It only means that scientific laws are not absolute truths, but useful generalizations working within certain limits. These limits may be very broad, but they exist.

      THE PHILOSOPHICAL FOUNDATIONS OF SCIENCE

      In 97% of all Wikipedia articles, if you follow the first link and repeat this in each subsequent article, you will eventually reach an article related to philosophy. Philosophy is where our knowledge ends, and the scientific method is no exception.

      Does the scientific method work? Undoubtedly, yes—it has allowed us to create technologies, predict eclipses, fly to the Moon, split the atom. Why does it work? Ultimately, we don't know. And since we don't know why it works, we cannot be absolutely certain that it will continue to work.

      This doesn't mean we should fall into relativism or deny the value of
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