Chapter 2: Macrocosm and Microcosm

Macrocosm and Microcosm

If one asks a physicist, “what is nature?” he will probably answer using terms like “laws,” “space-time,” “energy,” “particles” and so on. It thus makes sense to state that, as  products of nature, we are composed of the same elementary building blocks and laws of which is composed nature. Moreover, it can be assumed that our body and mind are fashioned in the same mode as nature itself.

The Greek philosopher Heraclitus expounded this assumption in general terms, claiming that the human mind is a microcosm or miniature of the larger universe, the macrocosm, from which it emerged. According to Plato, the structure of human anatomy parallels that of the universe. In the dialogue Timaeus,
 he states that “this world is in truth a living creature, endowed with mind and reason,” and in the Philebus
 he claimed that our body and mind are derived from the body and mind of the world-whole.
The line of thought underlying this claim led 18th-century German philosopher Johann Wolfgang von Goethe (1749-1832) to realize that nature, by forming a human being, formed an organism through which nature itself became self-aware. According to Goethe, the human does not elaborate on nature “from the outside in,”
 but rather nature elaborates on itself and on its laws through the human being.
 
Clearly then, our very existence depends on and is rooted in all of what exists. This state of affairs represents an impenetrable barrier for anyone who attempts to understand the phenomenon of our existence, as the 17th-century philosopher and mathematician, Blaise Pascal (1623-1662) argued. He wrote, 
If man made himself the first object of study, he would see how incapable he is of going any further. How can a part understand the whole? The parts of the world are all so related and linked to one another, that I believe it impossible to know one without the other and without the whole. Man, for instance, is related to all he knows. He needs a place wherein to abide, time through which to live, motion in order to live, elements to compose him, warmth and food to nourish him, air to breathe.... In short, he is in a dependent alliance with everything.

Therefore, Pascal concludes, 

To know man it is necessary to know how it happens that he needs air to live, and, to know the air, we must know how it is thus related to the life of man, etc.... [Thus,] to understand the one, we must understand the other. Since everything is cause and effect, dependent and supporting, mediate and immediate, and all is held together by a natural though imperceptible chain, which binds together things most distant and most different, I hold it equally impossible to know the parts without knowing the whole, and to know the whole without knowing the parts in detail.

When we study the issue of the senses from this perspective, it becomes clear that we cannot understand it without first exploring the specific relationships between each sense and its corresponding external stimulus. Thus, to understand hearing we must first know the nature of its external stimulus, sound; to understand sight, we must first be familiar with the nature of its external stimulus, light, and so on.

Let us turn our attention first to the sense of sight and start by introducing a basic property of light.

The Transcendent 
Aspect of Light

According to modern physics, energy—including light, which represents one of its states—is an integral part of nature and is essentially the raw material from which all matter was formed. Unlike most other natural phenomena whose mysteries have been unmasked over the last three hundred years, the nature of light continues to baffle scientists. The more physicists deepen their research and refine their experimental methods, the less they understand about the true nature of light. The properties of light, like the properties of other natural phenomena, are indeed well-known today; however light itself remains a complete mystery. Albert Einstein’s (1879-1955) special theory of relativity, one of modern physics’ greatest achievements, only made the chances of deciphering the riddle of light through the study of science even more remote. In 1951, Einstein wrote to one of his colleagues complaining that “all these fifty years of conscious brooding have brought me no closer to the answer to the question, what are light quanta.”
 

In the void of outer space, light travels at a constant speed of 300,000 km/s. This speed is defined as a “universal constant” and probably represents the most mysterious property of light. “Constant” means always the same—never changing. To illustrate the peculiarity of this concept in the context of the speed of light, let us say that we are driving a car at the speed of 120 km/h. Another car zooms past us in the same direction at 150 km/h. From the frame of reference of an observer at rest, the passing car is traveling at 150 km/h, but if we were to measure the other car’s speed from our own car, which travels at the speed of 120 km/h, we would find that the other car’s speed is only 30 km/h. Its speed is not a constant, but is relative to us, the observer.

Let us apply this principle to measuring the speed of light while traveling in outer space. This time we’re in a spaceship traveling at a speed of 200,000 km/s. We would expect the speed of the light passing by, as measured from our spaceship, to be 100,000 km/s. But it has been found—as Einstein predicted—that this is mistaken. No matter how fast we move relative to the light; the light will always appear to be moving at its constant speed of 300,000 km/s.

The following situation demonstrates the peculiarity of this phenomenon even more sharply. This time we maintain a radio communication with three people measuring the speed of the same ray of the light. The first person is standing still, the second is traveling in the same direction as the light at the speed of 200,000 km/s, and the third is also traveling at 200,000 km/s, but in the opposite direction. Common sense would dictate that the measurements obtained would vary according to the different frames of reference: The person standing still will inform us that the beam of light is moving away from him at its “true” speed, which is 300,000 km/s; the person traveling parallel to the beam of light will claim that according to his measuring device the light is moving at only 100,000km/s; while the third person, who is traveling in the opposite direction would be willing to bet that the light’s speed is actually 500,000 km/s. Although these disagreements derive from common sense, they contradict the evidence. The measuring devices of all three observers will display an identical result, 300,000 km/s. How is this possible?

According to Einstein—and as later proven experimentally using particle accelerators—as any object approaches the speed of light, space becomes physically shorter and time slows down. Therefore, if we could travel at the speed of light (which in principle is impossible), the intervals between two points in space-time would shorten to zero. Consequently, we would find ourselves in a strange world that is not bound by the familiar space-time. However, this revolutionary idea leads to a fundamental paradox. Let us imagine that someone standing 300,000 km away shines a beam of light toward us. The light will reach our eyes, as stated, one second later. How is it possible that something that is present within four-dimensional space-time—that is, that crosses 300,000 km in one second—is not really present within those dimensions?

The solution to the problem lies in the fact that two different frames of reference are at work here: one is our own frame of reference as observers, and the other is that of light itself. The movement of light in space-time is real only for the external frames of reference of the observers. However, light itself does not share the observer’s point of view from which he—as well as all the phenomena generated by him—is bound by the familiar space-time. “To the photon itself (that is, for the particle that carries light’s energy in particular and electromagnetic energy in general),” writes astrophysicist John Gribbin (1946-), “the Big Bang and our present are the same time.”
 Einstein put it succinctly when he wrote that “Time and space are modes by which we think, not conditions in which we exist.”

As we observed earlier, man is a perfect, albeit miniature, copy of the world. The microcosm and the macrocosm are fundamentally one. Accordingly, every component of nature must exist within ourselves on a microcosmic scale. This being the case, a question arises: Which component of man shares this duality, whereby the character that is attributed to it from an external frame of reference is opposite to that which is revealed to itself, as we have just seen with regard to light?

The Transcendent Aspect of the Mind
Imagine a neurosurgeon in the midst of a delicate brain operation. From his experience, he knows that once he has past the point of opening the skull and piercing the brain membranes, the operation on the brain tissues can be performed without anesthesia. Brain tissues can be poked, prodded and even cut with a scalpel with no sensation of pain on the part of the patient. If the surgeon were to operate on a particular area of the brain and ask the patient, “What part of your brain am I operating now?” the patient would have absolutely no idea. Stimulating a specific cortical region produces a particular conscious experience, yet the ‘owners’ of these tissues have no idea which parts of the brain these experiences arise from. Moreover, not only are the patients unaware of what the surgeon is doing to their brains, they are completely unaware of their own brains altogether.

It is true that the same can be said regarding any internal organ. We are not aware of our kidneys, liver or lungs. However, in the context of our discussion, there is a clear difference between these organs and the brain, for it is commonly accepted that it is the brain, rather than any other organ, which hosts our consciousness. We therefore find, paradoxically, that while consciousness is supposed to reside within the brain, consciousness itself knows nothing about the brain, or even of its existence.

Science has enabled the acquisition of a vast quantity of information about the anatomy of the brain, its biochemical composition and its physiology. In addition, medical textbooks provide us with a whole body of information regarding the neurological localization of different bodily and mental functions. But information about the brain, which has been attained externally, and direct awareness of it—being aware of what our brain tissues are actually doing—are completely different things. For instance, we are not only aware of our hands because we can observe them. We close our eyes and can still feel them. The same cannot be said of the brain. We have no direct awareness of our brain and its activity. The question thus remains: How is it possible that consciousness has no direct access to its own “seat”—to the brain?

The evidence shows that 
most of us have not given any thought to this issue, and certainly not to the paradox it entails. This issue even managed to mislead one of the greatest thinkers in history, Aristotle, who believed that the seat of our intellect is the heart and that the brain’s only responsibility is to cool the heated vapors that arise from the heart. If Aristotle had experienced his thoughts as they formed in his brain, it is unlikely that he would have made such a mistake.

We will yet return to this fact and to the paradox that it produces, but at this stage we wish to direct attention to the following fact: Both the external substance perceived as light and the seat of consciousness perceived as brain are endowed with measurable, quantifiable data; yet, in both cases, in order for them to acquire a physical aspect 
an additional element is required: namely, an observer. That is to say, the external substance perceived as light moves in space-time only within the observer’s frame of reference, just as the immutable “self” at the core of our consciousness occupies a specific segment of space-time only within surgeon’s perception. Only when the light-in-itself or the self are contemplated from an external frame of reference are they perceived as physical. Light-in-itself is split by the measuring devices and is recorded as an “electro-magnetic/physical process,” and the self at the core of the patient’s consciousness is split in the consciousness of the surgeon and is perceived as “electro-chemical/neurological processes.”

It is very hard to digest the idea implied by this comparison. Are we claiming that just as we understand light-in-itself as physical, as light, so too the physical existence, as brain, of the seat of consciousness does not really exist beyond the conscious mind of the observer, the neurosurgeon? If that’s the case, what exactly is the neurosurgeon operating on? Indeed, this revolutionary idea does raise many vexing questions, and we will address them later, after presenting further evidence and arguments that support it. For now, our concern is only to present the contradictory aspects of human existence as the microcosmic equivalents of the contradictory aspects of light. Externally—that is, through the senses—a human seems to consist of a physical body that can be described as purely electro-chemical processes. Intrinsically, however, there is no trace of these physical processes. Consciousness’s unmediated awareness of itself is its awareness of concepts, ideas and feelings that are not bound in space, not its awareness of bio-electrical processes that are bound in it. On a deeper level, consciousness identifies itself as the immutable “self” that transcends not only space but also time.

We can further sharpen this categorical distinction between the observed, physical light and the non-physical light-in-itself with the following illustration. It is self-evident that a painting of a tree should not be confused with the actual tree that is growing in the yard. Aside from the difference in respective geographic locations, there is also a fundamental difference in the matter of which they are made; the tree on the canvas is made of oil colors, while the tree itself is constituted by organic elements. 
Thinkers often illustrate this distinction through a famous work of art, painted by the Belgian surrealist Réné Magritte (1898-1967). It is a painting of a smoking pipe sub-titled “Ceçi n’est pas une pipe” (“This is not a pipe”).
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If it is not a pipe, what is it? It is a depiction of a pipe. Similarly, our conviction that the perceived, physical light is the external light that stimulates our sense of it has no basis at all. The sensation of physical light is in truth the subjective, mental representation of some unknown external substance molded by the finite space-time categories inherent in our mind.

This distinction has implications that go far beyond the issue of what can or cannot be said about light-in-itself. It establishes the boundaries of science by distinguishing between the scientific descriptions of reality and reality-in-itself.

In the language of philosophers, the primary concern of science relates to epistemology more than ontology. Contrary to popular belief, scientific research does not focus on reality per se, but rather on our knowledge of it, and even that is restricted to those data that are accessible to us. The scientist’s sphere of interest undoubtedly encompasses the different constituents and laws of nature, yet he knows nothing about them as they are in-themselves. Only quantifiable data recorded by means of measuring devices are permitted to enter the ‘gates’ of science for the sake of weaving them into a cohesive logical fabric. In contrast, the primary concern of philosophy is ontology; addressing the essence of all things. It is clear then, that just as the painting of the pipe is not the pipe itself, so too the mathematical description of nature is not nature-in-itself but rather its model alone. For example, a chemical formula for a certain type of food will never substitute the food itself, as we all know.

This distinction ought to be self-evident; nevertheless, considering its far-reaching implications, we found it necessary to highlight it. If the scientific description of nature is not nature-in-itself, then the causes of natural phenomena, as described by scientists, should not be viewed as the causes-in-themselves. 

Thus far we have concluded that light has two aspects. From an external frame of reference, light appears to possess four-dimensional, physical properties, yet from the perspective of the light itself these physical properties necessarily have a completely different identity. Mathematical equations, as well as experimental findings, show that, although from our perspective rays of light cross the distance between the sun and the earth in about eight minutes, in the frame of reference of light itself we cannot locate the physical dimensions of space-time which these coordinates designate.

At the end of the previous chapter we argued that since man is a “product of nature” it stands to reason that the hierarchical relationship between the senses and their corresponding sense-organs is rooted in a parallel hierarchical relationship that constitutes nature. What place, then, does the intrinsic, non-physical nature of light occupy in the correlation that is supposed to exist between the physical layout of our sensory organs (microcosm) and the way nature is organized (macrocosm)?

The common denominator
 between light and sight comes to the fore once we realize the primacy of energy, or light, in the scheme of nature. By virtue of its non-temporal nature, light itself should be viewed as “preceding” any substance that was formed within—and thus bound by—time, i.e., matter. This assumption coincides with the commonly accepted position of physics which maintains that all the physical components of nature were formed from an initial ball of energy that emerged at the moment of creation. Since energy and light are fundamentally one, it is unquestionable that light is the primary substance in nature. Sight is thus related to this primary element.

This insight unveils the common denominator between the non-physical light-in-itself, mental sight, and the physical eyes. Light, the primary substance of nature, stimulates our eyes, which are located in the primary position among the other sensory organs. These organs in turn generate the sense of sight, our primary sense. 

As we will show, a similar line of thought can be applied to demonstrate the common denominator between each and every sense and the external substances that stimulate them.
The Common Denominator between the Lower Senses and their External Stimuli
The sense of hearing is stimulated by sound waves; a phenomenon whose properties classical 
physics thoroughly understands. Thus, there is no need to consider metaphysics, the discipline which would be more appropriate to use when addressing the nature of light-in-itself. 

Unlike light, which is energy in its pure state, the energy stored in sound waves is mechanical energy, which cannot move through a vacuum like light can. The movement of sound waves requires a physical medium—such as air, water, or metal etc.—that is, physical molecules that have materialized from energy. Thus, the auditory sense is not stimulated by pure energy like the sense of sight, but by energy in a lower state. 

Smell and taste are senses whose stimulation depends on chemical substances. These external stimuli are less energetic, or alternatively, “more material” than the mechanical energy that stimulates hearing. Unlike sight and hearing, which are stimulated by different states of energy, smell and taste are stimulated by physical molecules. These physical molecules are present in the air we breathe, in the form of volatile substances released in our mouth and in the food we are eating. 

As noted, smell relies on molecules that cross certain distance until captured by the olfactory nerve cells inside the nose. In comparison, the sense of taste requires the stimulation of the taste buds by direct contact with an object, either solid or a liquid.

Thus, the relationship between the positions of the sensory organs in our face, which parallel the hierarchical order of preference of their corresponding senses, parallel also the hierarchical order of the external substances through which they are stimulated. To reiterate: Everything that exists is formed from light, which is, therefore, the primary component of nature. The organ designated for perceiving it, the eye, is likewise situated above other sensory organs. In turn, this organ is responsible for stimulating the primary sense in the hierarchical scale of our sensorial preference—the sense of sight.
 As Goethe put it, “The eye was made by the light, for the light, so that the inner light may emerge to meet the outer light.”

The ears, which capture sound waves, are located below the eyes. The mechanical energy carried by sound waves that stimulate them is second on our hierarchical list of components found in nature. It is still energy, yet in a much lower state than light. Therefore, as a microcosm, humans are designed with their ears below their eyes. The auditory sense and the mechanical energy of sound waves occupy second place on their respective hierarchical lists.

Third on our list of sensorial preference is the sense of smell, which corresponds to the gases that are third on the list of nature’s components. Finally, we reach the lowest organ in our face, the mouth. Its sense stimulation requires the introduction of solids or liquids—the lowest state of energy, localized matter itself.

So far we have shown a consistent correspondence between the hierarchical organization of the senses and that of nature’s components. However, to facilitate the logical exposition of this line of thought, we have deliberately withheld an essential component—the brain. What place does the brain, sitting at the apex of the head, occupy in this hierarchical configuration? Put differently, if man is the microcosm, what level of the macrocosm manifests within him as his brain? To address this question, we must briefly survey a basic concept of modern physics: quantum mechanics.

Non-causality in Nature and in the Brain

Quantum mechanics (QM) was developed in the early 20th century to describe the illogical behavior of the subatomic world. For about three hundred years prior to the development of QM, natural phenomena were successfully described with the principles of Newtonian physics, whereby everything seemed to strictly follow the principle of cause and effect. However, the discovery of two phenomena, along with improved scientific measuring devices, made scientists aware of the limits of Newtonian physics. This growing awareness brought about the development of QM.

Unlike Newtonian physics, which provides us with the appropriate tools to predict events with a near perfect degree of accuracy (for example, the exact time it will take for a falling body to reach the ground), the formulas of QM provide only the probabilistic amplitude of some subatomic event. Physicists found that they could do nothing more than predict the statistical outcome of any given subatomic event. Knowing the initial conditions of any given system is the pre-condition for any prediction regarding its behavior. Yet, according to experimental evidence, the initial conditions of a subatomic particle are unattainable. For instance, it is impossible to know both a particle’s position and its momentum (the particle’s mass multiplied by its velocity). The best physicists can hope for is to figure out the probabilities of where the particle would be the next moment based on their information regarding either its position or its momentum. Max Born (1882-1970), one of the founders of QM, summarizes the philosophical implication of this evidence as follows:
As the matter of fact, the most recent development in physics, quantum mechanics, has shown that we must drop the idea of strict laws, and that all laws of nature are really laws of chance [italics in original], in disguise.

A more detailed discussion of QM will be presented in chapter six. All that concerns us at this point is that common sense breaks down when confronting the characteristics of the atomic level of nature. When addressing the illogical behavior of elementary particles, physicist John Archibald Wheeler (1911-2008), a collaborator of Albert Einstein, expressed his opinion that there is no law except the law that there is no law.
 This stance can be applied to the brain as well.

The French philosopher Henri Bergson (1859-1941) claimed that the nervous system in general should be considered as an “organ of choice.”
 Bergson supported his position with the fact that the principle by which the nervous system operates is fundamentally different from that of all the other physiological systems. Blood, for example, does not leap outside of the arteries, veins and capillaries in order to find an easier or shorter way around. Blood does not determine its own path, but rather it is determined by an external factor—the blood vessels. The central nervous system, however, functions differently. Electrical impulses moving through the nerve cells can alter their paths, according to Bergson, in order to find a more efficient method to complete their tasks.

The Danish physicist and Nobel laureate Niels Bohr (1885-1962) made a similar, albeit controversial statement regarding the possible transitions of the atom:

We are here so far removed from a causal description that an atom in a stationary state may in general even be said to possess a free choice between various possible transitions between other stationary states.

In simple terms, Bohr claimed that we have to consider the fundamental level of nature as imbued with free choice, or free will. 

Einstein initiated a persistent battle against this idea, which lasted thirty years. His famous statement that “G-d does not play dice with the universe” sums up his stance against the assumption that there is a factor of randomness in nature. Yet, most great physicists agree that the various experiments performed by different teams of researchers over the last 30 years have validated Bohr’s approach.
 By this they do not mean to claim that a single particle on its own has free will. What these experiments have indicated is that the principle of causality cannot be applied to the fundamental level of nature. Establishing the position value of a particle, particle A, out of two entangled particles, simultaneously undetermined the momentum value of the second particle, particle B,
 even when separated by light years. That is, even when according to Einstein’s special theory of relativity it was impossible for the information about the position’s value of particle A to cross the distance separating it from particle B. The subatomic realm has thus been shown to be an indivisible, non-local whole in which one event cannot be separated from another.

We have thus found a common denominator between the brain and the subatomic realm, in that neither are subject to the principle of causality. According to Bergson, the electrical pulse that moves through the brain cells has the freedom to alter its course. Similarly, according to Bohr, identical initial conditions can develop in different directions without any possibility of attributing this discrepancy to causal factors. Physicist and Nobel laureate Richard Feynman (1918-1988) put it this way: “A philosopher once said that ‘It is necessary for the very existence of science that the same conditions always produce the same results.’ Well, they do not.’”

Beyond what Bergson noted, there is another, more significant fact that, although imperceptible, expresses the brain’s freedom from the principle of causality. More precisely, it expresses that the relationship between brain’s cells and their functions is not subject to this principle. Though we are getting ahead of ourselves, let us first point out that the principle of cause and effect that is supposed to operate in the macroscopic realm is synonymous with the principle that form follows function. In this case, “form (i.e., effect) follows function (i.e., cause).”

Most of us are familiar, on some level, with the basic workings of an automobile motor. A whole range of components constitutes its motor, with each one designed to perform a particular function. The pistons are designed to produce the energy for the motion of the car while the radiator is designed to keep the engine’s temperature at a reasonable level. We do not have to be mechanics to realize that a radiator cannot function as a spark plug, or that a fuel pump will be unable to perform the function of a windshield wiper.
We can also find the causal/logical correlation between any mechanical form and its specific physical function within the realm of living beings. For example, a look at the palm of the hand reveals that they have fingers and a thumb for picking things up. The heart is composed primarily of muscle tissue because it has to pump the blood throughout the body. The cornea and the lens of the eye are transparent so that light can enter the eye. All over the body’s tissues, we find that the principle of cause and effect, or form follows function, explains their makeup—except for the brain’s tissues. When it comes to the brain, we find no evidence of this principle in its tissues. As a matter of fact, there is no way to discern a causal/logical correlation between the anatomy and physiology of brain tissues and one mental function or another. This is precisely the reason why studying the brain’s cortex does not enable us to assume the nature of the mental functions that are encoded in the working of its tissues.

During the last seventy years, researchers have succeeded in mapping the brain regions that serve mental and physiological functions.
 Adherents of the reductionist approach,
 the materialists, argue that these findings confirm that there is no need to assume the existence of a non-material mind. Why do we need such an assumption, they wonder, when it turns out that all of our traits, senses and feelings are indeed represented in the tissues of the brain? However, a deeper look reveals that the mapping of the brain does not provide any support for the reductionist approach. On the contrary, it refutes it. One concise note will suffice for now: The Achilles’ heel in the materialists’ argument lies in their having completely ignored the unique character of each of the functions of consciousness.
We know, for instance, that the experience of seeing the color green shares nothing in common with the experience of smelling roast chicken—other than the fact that both are sensory experiences, of course. Similarly,  the experience of hearing the thunder of drums has nothing in common with experiencing the sweet taste of sugar. However, when comparing the brain tissues that allow these varied experiences, we discover that they are essentially identical, both in the basic forms of their components and in the electrochemical language through which they communicate. The materialistic argument, therefore, is refuted by the simple fact that the enormous differences between the unique characters of the mental faculties—that is, the differences that allows each one of them to possess a unique identity—is not expressed at all in the anatomical and physiological makeup of the brain. 

Thus, the logic which dictates that there must be a causal relation between a form and its function falls apart when addressing the correlation between brain tissues and their diverse mental functions. Brain tissues are, after all, just brain tissues and there is nothing present in their design that would hint at the unique character of each of their mental functions or, consequently, at the fact that the character of those functions differs completely in each case.

Noted physicist and Nobel laureate Erwin Schrödinger (1887-1961), one of the fathers of quantum mechanics, observes that, just as color cannot be accounted for by the physicist’s objective picture of light waves, so too the physiologist cannot account for the sensation of color produced by the brain. He writes:
The sensation of color cannot be accounted for by the physicist’s objective picture of light-waves. Could the physiologist account for it, if he had fuller knowledge than he has of the processes in the retina and the nervous processes set up by them in the optical nerve bundles and in the brain? I do not think so… even such intimate knowledge would not tell us anything about the sensation of color… the same physiological processes might conceivably result in a sensation of sweet taste, or anything else. I mean to say simply this, that we may be sure there is no nervous process whose objective description includes the characteristic yellow color, just as little as the objective description of an electromagnetic wave includes either of these characteristics. The same holds for other sensations.

According to the German philosopher Immanuel Kant (1724-1804), we are incapable of recognizing and understanding anything without applying the principle of cause and effect. However, as we saw, this principle breaks down when dealing with primary systems—either in the subatomic realm or the brain that sits at the apex of the head. In both cases, there is no way to link cause with effect. Just as the subatomic, fundamental level of nature does not follow the principle of causality, likewise the correlation between brain tissues, the “captains” of the body, and their functions is not bound by it.

This similarity in their mode of operation provides the answer to the question posed previously: If man is the microcosm, what level of nature is manifested within him as a brain? In general terms we can respond now that this level is the subatomic realm. That is to say, the non-causal relationships pertaining between the human brain and the diverse functions of its tissues represent on a microcosmic scale the primary level in nature, whose phenomena also know nothing of the principle of causality.

The lack of causal correlation between the mental and the neurological levels provides the factual basis for the potential we have to live a free life. By that we mean that, in our opinion, the feeling that our decisions are not determined by physical factors is rooted in the lack of causal correlation between the two opposing levels of our existence. Furthermore, the freedom of the electrical impulse to spontaneously alter its course—that is, without any influence from external causes (as per Bergson)—is but the physical manifestation of the absence of a causal relationship between the mental and the neurological. 

This, of course, does not imply that any creature possessing a nervous system is endowed ipso facto with the capability for self-control—that is, with free will. As noted earlier, the seat of our free will is the prefrontal lobes, and non-human primates—our closest anatomical relatives—lack these brain tissues. Nonetheless, the presence or absence of the prefrontal lobes, in itself, does not explain the why and how of their correlation with the ability of self-control. It does not explain why our potential freedom depends on the presence of these lobes, or alternatively, why the lack of prefrontal lobes in the other primates is manifested as their inability for self-control. These lobes do not provide the logical basis for the existence of this faculty,
 only the factual basis. 

On the one hand, there seems to be no logical basis for the dependence of free will on the existence of these lobes. On the other hand, as argued above, the only factual basis for the possibility of free will in man is the fact that there is no causal relationship between the neurological and mental levels. Yet, as stated, if this line of thought is correct, then any living creature endowed with a nervous system would be expected to be gifted with free will, which is not the case. What is there in humans that leads to their being the only living organism endowed with free will? 
The answer, in my view, is the fact that man is the sole creature whose mental and physical makeup parallels that of nature, as is shown throughout this book. Among man’s faculties, therefore, there must also be one that represents that fundamental layer of nature that is not bound by cause and effect: his ability to freely resolve moral dilemmas as they arise. Through man, the fundamental non-subordination of nature to the principle of causality expresses itself in microcosmic scale as a mental faculty—as free will.
 A slightly different formulation of this idea, following the stance of Goethe mentioned above, may help clarify the point: As creatures that are gifted with free will, humans are the end product of “nature’s” attempts to bring its fundamental non-causal principle of action to the level of individual awareness.

Before further elaborating on the role of the principle that form follows function in the context of the three components of our existence—the conscious mind, the body and external reality—let us step back and summarize what we have established thus far.

On the mental level, we saw that we follow a hierarchical order of preference when we want to know external reality. On the physical level, this hierarchical order of preference parallels the positions of the sensory organs. On the cosmological level, we’ve found a clear correspondence between this psycho-physical correlation and the hierarchical order of the substances that stimulate the senses. Finally, on the transcendent level, the subatomic and the neurological realms have been equated.

In addition to the data presented so far regarding the parallel between the mental and physical makeup of humans on the one hand, and nature’s makeup on the other, we shall see that this parallel persists on a higher level as well.
Hierarchy of Aesthetic Awareness

On the basis of the quantity and quality of information that light provides, we have concluded that the sense of sight occupies a primary position on the scale of the senses. In fact, the primacy of this sense manifests on a deeper level. 

Sight enables us to have an aesthetic experience of beauty, or its opposite, ugliness. When we gaze at a spectacular sunset or at a beautiful piece of art, it can evoke a feeling that elevates us above the mundane aspects of our existence. Conversely, seeing a homeless person on the side of the road may evoke feelings of sorrow or sympathy. Thus, sight has the ability to evoke an experience of a higher order than basic visual perception alone. 

There have been attempts to quantify the concept of “beauty,” yet it is commonly accepted that, similar to “goodness,” it is difficult to define. One of the obstacles that stands in the way of these attempts is the debate as to whether or not qualities such as beauty and ugliness are objectively present in the things they appear to characterize, or whether they only represent subjective mental states of the observer. As we know, the subjective character of the observer plays a major role in determining the aesthetic experience of the object, as in the proverbs, “Beauty is in the eye of the beholder,” and “There’s no accounting for taste.”

Ancient Roman culture defined beauty as the interplay of multiplicity and singularity. The appreciation of beauty was considered to consist essentially of the ability to contemplate different components through the lens of the whole; it is the interplay between the diversity of colors, shapes and features on the one hand, and their underlying unity on the other. This is why the philosopher Arthur Schopenhauer (1788-1860) claimed that contemplating the aesthetic qualities of an object gives a person respite from the strife of craving. The aesthetic experience temporarily emancipates one from the domination of his desires and raises the person to a higher level of existence. For both Plato and Aristotle, aesthetics is inseparable from morality, and for the German philosopher Georg Wilhelm Friedrich Hegel (1770-1831), art, religion and philosophy are the bases of any spiritual development. 

Aesthetic experience, therefore, sits precariously on the border between the basic traits of the mind and its more transcendent or spiritual qualities. Thus sight, the highest of the senses, allows us to experience something that while far from “pure perception” of reality is nevertheless at least related to it.

The sense of hearing also allows for an aesthetic experience. Listening to a piece of music can evoke an intense emotion that sweeps across the body, at times even causing the listener to burst into tears. Moreover, according to Schopenhauer the aesthetic value of any piece of art correlates directly with the extent to which it incorporates pure perception. For this reason, he viewed music, which is much more abstract than the figurative arts, as the highest and best form of human artistry. Essentially, though, it takes an entire composition, or at least a complete segment, to overwhelm the listener. As mentioned previously, sound reaches us sequentially whereas sight allows us the luxury of attaining aesthetic experiences in what amounts to no more than the blink of an eye.

The senses of smell and taste can also evoke emotions of one sort or another. Moreover, they can do so through exposure to a single stimulus; for example, a whiff or taste of some food that floods a person with childhood memories. Nevertheless, such experiences are not associated with beauty or aesthetics, as they do not provide any evaluation of the aesthetic quality of the objects. 

In short, as far as aesthetics are concerned, sight and hearing are privileged over smell and taste. Hence, the hierarchical order of our aesthetic experiences generally matches the hierarchical order we follow in acquiring basic sensory information. The difference between the two is that aesthetic experiences manifest hierarchically only during those special moments when we detach from the rush of life, while basic sensory perception operates hierarchically at all times, in the mundane, everyday realm.

From a broader perspective, the senses can be classified into two categories. Sight and hearing, the highest senses, are mainly related to the intellectual and specifically human aspects of our existence. In contrast, the lower senses, smell and taste, are closely related to our basic biological existence.

The consistency of this principle of hierarchy—namely, that the higher the sensory organ is placed, the more qualitative, and in some sense the more critical, is its organ’s function — is also maintained in the processes of supplying the basic elements for survival. Oxygen, which keeps us alive, is primarily inhaled through the nose. Without oxygen, the body would be unable to perform the vital metabolic functions that liberate energy from the organic compounds we introduce to our body. Oxygen is so crucial, that without it we could not survive for more than a few minutes. On the other hand, the fuel for this metabolic process, which is provided through the mouth, is not nearly as critical; we can survive without food for several days.

There is yet another cross-section in the layout of the sensory organs that parallels the hierarchical order of nature that was discussed previously—the sizes of the cavities, or the empty spaces, found within them. 

The Hierarchy of Cavities within the Sensory Organs

Each of our sensory organs, with the exception of the eye, contains an empty space. “Empty space” in this context refers to any area between where an external substance, such as sound or air, enters the body, and where it is either absorbed by it or expelled from it.

As noted, the eye contains no such empty space. Although the eyeball may be thought of as a cavity, it is not empty but filled with a transparent gelatinous mass referred to as “vitreous fluid.” Furthermore, this cavity is not open to external reality; it is sealed by the cornea, the transparent outer covering of the eye. As opposed to the eye, each of the other sensory organs contains an empty and open cavity, the size of which —and this is the interesting point—is inversely proportionate to the quality of its corresponding sense.

The ears contain relatively small empty spaces. These start at the opening of the ear canal and end at the tympanic membrane where the sound is registered. The nose has a larger or longer empty space. The nostrils allow air to pass through the trachea and reach the lungs, where the inhaled air is absorbed. At the bottom of the face there is the mouth—the entrance to the largest and the longest of all the empty spaces of the body: the digestive tract, which extends from the mouth to the rectum. 

Thus, the size of empty space present in the sensory organs is inversely proportionate to the quality of their corresponding senses. As has been established, sight is the highest and the most qualitatively superior sense and, consequently, the eyes have the smallest amount of empty space—none. The ears, second among the senses, do contain empty spaces, but they are smaller than those found in the lower sensory organs. The cavity of the nose is much larger, while the digestive tract is about as long as it could possibly be considering the anatomical limits of the body.

There is thus a clear, one-to-one inverse correspondence between the scale of sensorial preference and that of the size of empty space present in the sensory organs. We could therefore ask what, if anything, this correspondence means. On the one hand, it is hard to imagine that there could be any conceptual correlation between a cavity’s size and a specific sense’s degree of physicality. On the other hand, it also does not seem likely that a one-to-one correspondence like this could be coincidental. It makes more sense to assume that it is based on some logic. Indeed, the mark of the principle that form follows function leaves its fingerprints on this anatomical cross-section as well. As we will see, the size of the cavity (“the form”) does indeed share a common denominator with the degree of physicality of its corresponding sense (“the function”). The difficulty in discerning this common denominator stems from our inability to imagine, let alone digest, the idea that in the realm of physics, pure matter doesn’t occupy its place in the universe as “something” but rather, as “nothing”—that is, as “empty space.” 

Physics, of course, is the discipline that focuses on the nature of physical reality. Paradoxically, though, the findings themselves leads physicists to the realization that matter is essentially opposed to the mode in which it is perceived and defined. The classical scientific paradigm that considered matter to be a mass of atoms composed of tiny, hard building blocks has been found wrong: It turns out that matter itself does not contain any matter. 

According to the modern theory of matter, the atom is a system composed of a nucleus, which accounts for most of its mass, surrounded by a cloud of electrons. To put things in perspective, let us magnify a single atom to the size of a 24-story building. At this scale, we can discern the nucleus located at its center but its size will still be no bigger than a grain of salt. The electrons would still remain unobservable as they are inestimably smaller—they are considered as akin to mathematical points. Under normal conditions, the electrons maintain their orbital pattern, creating an electron cloud that is 10,000 times larger than the radius of the nucleus. If, for example, the nucleus was expanded to a diameter of one centimeter, the electrons would be found orbiting as far as a kilometer away. Hence, the vast majority of the volume of an atom is empty. In fact, 99.99 percent of its volume is empty space. It seems, then, that our objective— establishing the common denominator between the concept of “matter” and that of “empty space”— has been reached. But there is still much more to come. 

The volume of an atom is maintained due to the balance that exists between the four forces that are at work within it: the strong nuclear force, the weak nuclear force, the electromagnetic force and the gravitational force. Under extreme conditions, when the balance inside the atoms that constitute a massive star
 is broken, a chain reaction begins, ending in a bizarre cosmic phenomenon.

When a star exhausts the nuclear fuel at its core, the force of gravity causes the star to collapse. When this process occurs to a star that is approximately nine times the mass of the sun, the gravitational force becomes so intense that it even overcomes the nuclear force that binds the components of the atoms’ nuclei together. These components, in turn, begin a process of collapse that continues until they become infinitely dense. A cosmic entity whose components are pressed together to the fullest possible extent is what scientists refer to as a “black hole.” To have some idea of the matter, we should note that if the planet Earth would undergo a similar process, its volume would shrink to the size of a ping-pong ball.

Due to this tremendous gravitational force, any unfortunate body—including light—that happens to come near the edges, or the “event horizons” of the black hole, is sucked into it and disappears without any chance of escape. This is actually why it is called a “black hole”: it is a “hole” due to how it naturally draws in, consumes, and conceals within it anything that approaches nearby. Scientists call it “black” due to its invisibility, a result of its swallowing light rather than reflecting it. As mentioned, not even electromagnetic radiation can escape from it. As an object gets closer to the event horizons of a black hole, its time-flow slows down. This is required by Einstein’s general theory of relativity, which posits that the more massive a gravitational field is, the more slowly time will flow around it. The center of a black hole is called a “singularity,” an infinitely dense mathematical point—and thus, a dimensionless and timeless realm—which annihilates all matter pulled into it. In this realm, at the singularity, all the laws of physics break down, including Einstein’s general relativity. 

Hence, once the force of gravity completely overcomes the forces at work within the nuclei of the atoms that comprise a massive star—that is, when there is nothing to compose it but “pure matter,” as we will call it from now on—it disappears altogether from space-time reality.

Any rational person would acknowledge that if pure matter is not bound in space-time, then it also cannot have four-dimensional characteristics. The properties of atomic particles only manifest in the dimensions of space-time, which the strong nuclear force and the electromagnetic force construct 
in them. Beyond the reach of these forces—i.e., in the singularity, at the core of a black hole—there is no room for four-dimensional, physical properties. It turns out, then, that paradoxically, when an object is nothing but pure matter—atomic nuclei of maximum density—it is, astonishingly, revealed to be devoid of all physical properties. It follows from this that even when this mysterious, non-physical raw material is perceived as a physical four-dimensional body—this should not be taken to indicate its true nature. Indeed, in the next chapter we will argue that the physical aspect of perceived reality only reflects the principles of physical behavior which shape the personality of the observer and not the nature of reality-in-itself. This means that the physical aspect of nature does not exist beyond the field of consciousness of the one who senses it.

If black holes do not occupy time and space in our four-dimensional world, how do we even know they exist at all? Moreover, what does the term “exist” even mean in this context? The first hints of the existence of black holes appeared in 1798 in the form of mathematical calculations performed by French mathematician and astronomer Pierre Laplace (1749-1827). Later on, black holes became popular due to the predictions of Einstein’s general theory of relativity and astronomical proofs, based on the assumption that any substance that gets too close to a black hole will be pulled inside it. When a black hole pulls in gas, for instance, from a nearby star, the gas must whirl towards the hole at greater and greater speeds until it disappears. As long as the gas is still beyond the event horizons of the black hole, the high speed of the spin causes its temperature to rise substantially. When its heat reaches millions of degrees Celsius, the gas emits large amounts of X-rays that can be observed through telescopes located in space. This radiation acts as the black hole’s fingerprints, indicating the presence of some massive storehouse of matter that produces it, despite the fact that there is no way to perceive it.

The commonly accepted view, therefore, is that the black hole is not just a mathematical concept, but rather that they really exist, for their existence can explain many cosmic events. Nevertheless, in the realm of science, the term “exists” cannot be applied to something that is itself beyond space-time, and consequently beyond the laws of physics. 

Thus, in the realm of physics, “pure matter” appears as “nothingness,” which in turn can be succinctly described as a “black hole,” meaning: “empty space.” This state of affairs is incredibly difficult to digest, for it contradicts our sensory perceptions. Therefore, in the coming chapters we will show that it is necessary according to other perspectives as well. 

How does this topic relate to our discussion of the empty spaces within human sensory organs? As stated above, the size of the cavities within a human sensory organ is proportionate to the quality of the sense it facilitates. The more physical the sense is—that is, the lower its quality—the larger the empty space within the sensory organ that enables it. 

Indeed, the mouth—the seat of the most material sense, taste, and the organ through which food enters the body—is the entrance of the largest empty space, the digestive tract. In fact, we could consider the mouth to be the microcosmic representation of black holes. As noted, any matter that is sucked into a black hole disappears from the public domain that is space-time, and a similar fate awaits food swallowed through the oral cavity: its disappearing through it implies ipso facto, its disappearance from that domain
. Once food enters the oral cavity it becomes part, morally and legally, of a sovereignty that assigns a domain for itself. In the process of its digestion, food is transformed into an integral part of the person’s body—that is, part of the body that represents a world unto itself. This body is known intrinsically only to itself—and thus, “belongs only to itself”—and not known intrinsically to others.
 
This result is unique to the mouth. The attempt to perceive external reality through the eye, ear, or nose does not consume the item that we see, hear or smell. They therefore do not conceal the item from the public domain, as happens when we taste something with the mouth.

Above the mouth is the nose. The nasal cavity, which leads to the trachea, is much shorter than the digestive tract. Indeed, the sense of smell facilitated by the nose is of a higher quality than taste. Higher still, we encounter the ear, which contains an even smaller cavity. The relatively small size of this empty space reflects the fact that, unlike the mouth and nose which are mainly responsible for the basic vital functions of the body (eating and breathing), the ear is related to the more sublime aspects of human existence.

Finally, the eyes are the apex of our sense organs, and they have no empty space. This confirms, from a perspective that is unexpected, yet logically based on our line of thinking so far, that sight is the highest sense. As we mentioned above, according to modern physics, pure matter occupies its place in the universe not as “something” but rather as “nothing,” as “empty space.” Therefore, the absence of empty space in the eye establishes, from a different perspective, the highly transcendent character of its function, sight. In contrast to the senses of smell and taste, sight gives us access to an abstract quality that cannot be defined quantitatively: the experience of aesthetic beauty. Furthermore, sight enables us to access reality in a way that, relative to the auditory sense, can be said to transcend time and space. Finally, there is the factor that activates sight: energy in its pure state, before it crystallizes into matter.

Hence, the hierarchical scale of the size of the sense organs’ cavities has a one-to-one correspondence with the hierarchical degree of “physicality” of the corresponding senses. These facts may seem meaningless initially, but they suddenly appear meaningful and logical once they are studied from the perspective of the common denominator between of the concepts “empty space” and “matter.” This demonstrates the consistency of the principle that (physical) form follows (conscious) function once again, this time though, in conjunction with the size of the empty spaces within the sensory organs. 

Mapping out the hierarchical and logical relationships between the senses and external reality has led us, among other things, to the conclusion that sight is the most sublime sense. However, there are important facets of this hierarchical map that we have not yet presented and which may cast serious doubts on the conclusion that sight is superior to hearing.
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� There are critical stages during the development of a newborn in which some brain cells need the right kind of external stimulation to realize their mental functions. In research from the 1970s, Nobel laureates Torsten Wiesel (1926- ) and David Hubel (1924- ) sewed shut one eye of a group of newborn kittens. Two weeks later the eyes were opened. Although anatomically perfect, the eyes that had been sewn shut could not see. Hence, brain cells that normally process vision do not learn how to do so unless they are activated by visual stimuli during their critical developmental periods. Thus, despite the fact that following this stage it is possible to experience the sensation of light by direct electrical stimulation of the visual cortex—that is, without the intermediation of the eyes—it is only possible thanks to the use of the eyes immediately after birth.
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� In chapter six it we will be explained that, according to Heisenberg’s uncertainty principle, the more precisely the position of some particle is determined, the less precisely its momentum can be known, and vice versa.


� The transcendental character of the subatomic level goes beyond the one that characterizes of light. Like the subatomic level, light itself is not limited to the familiar constraints of space-time. However, the observed light does share the dimensions of space-time with the frame of reference from which it is measured: measuring the velocity of a ray of light-beam shows that it requires one second to cross 300,000 km/s. But the situation is different at the subatomic level, where observations taken within the same frame of reference indicate that it is impossible to reconcile the outcomes of the observations with the principle of causality, by which A (the “cause”) must precede B (the “effect”).
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� The claim that these two principles are synonymous seems unfounded. As presented above, the concept of “form follows function” says nothing about the form being determined by the function—that is, that the form is the “effect” while the function is its “cause.” The facts that were cited to establish this principle only show that there is a direct one-to-one correspondence between the form and the function, but they say anything nothing about their sequential causal order. This objection is valid; however, as alluded in the body of the text, we have gotten ahead of ourselves. The claim that FFF form follows function is synonymous with the principle of cause and effect is will be solidly established through the facts and arguments presented in the coming pages, as we shall see in chapter seven. Furthermore, at this stage in our discussion it really does not matter which of the two, form or function, is the cause and which one is the effect. What does need to be considered here is that the one-to-one correspondence that exists between them is a pre-condition for any causal relationship. Therefore, the absence of a one-to-one correspondence in the mind-brain relationships indicates ipso facto the lack of a causal relationship between them.


� From the foregoing paragraph it is clear that only the owner of the brain can inform the neurologists about the identity of the mental functions that he experienced when they stimulated some cortical tissues. Indeed, the mapping of the cortical areas responsible for the various mental functions were made possible primarily thanks to the cooperation of the patients themselves.


� “Reductionism” is the official method of natural science, in general, and of biology, in particular. In the thesis that was presented at the beginning of this work, it has been explained that this method is based on the argument that complex systems should be explained on the basis of their basic components. 
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� This is not accurate; there is a clear logical correspondence between the frontal lobes and Free Will, as explained in Kabbalistic writings. Nevertheless, we have chosen to omit it from our discussion because its explanation would require extensive prefaces that are beyond the scope of this work.


� Earlier we presented the common-denominator between light and the self, in the sense that within their own frames of reference there is no hint of the physical identity attributed to them from an external frame of reference. This equivalence paves the way for the conclusion discussed below in detail, namely, that the non-temporal nature of light itself—and therefore, its non-causal nature—appears in the microcosmic realm (that is, in humans) as the immutable nature of the self. This conclusion is highly relevant to the subject of our discussion, for, as we shall see, it is precisely this non-temporal aspect of the self which allow us to act freely, not causally; that is, which endow us with free will. Now, once we take into consideration the commonly accepted opinion that only man’s consciousness identifies itself as a self and no other creature's consciousness, it is understood from a deeper level why there is no sense to attribute free will to any other creature. 


� This fact is certainly true, but it is not enough to justify the classification of visual beauty as being superior to audiralo beauty. Indeed, a musical composition can arouse much more passionate emotions than viewing visual beauty. The answer to this can be found in chapter three, in which it will become clearwe will demonstrate that, at the present, we are very far from extracting realizing the full potential of the visual sense.


� As opposed to a “planet,” a “star” is a celestial body composed of huge mass of gas that generates electromagnetic radiation and emits it into space. This radiation is generated by nuclear reactions that take place in the star’s core.





� By this, of course, we are referring to the fact that among the cells generated from the food absorbed in our body there are also nerve cells that serve as the seat of consciousness. and Ttheir most remarkable characteristic is that in all of nature there is not even one individual system that knows itself intrinsically, except those cells. In fact, the analogy between the oral cavity (the “microcosm”) and black holes (the “macrocosm”) goes even deeper and is accurate in all aspectsevery respect. Above, it waswe noted that the mind is said to be encoded in the activity of the cortical neurons and yet, oddly enough, the mind itself knows nothing about it. However, in chapter nine we it will be shown conclusively that what is hidden from the unmediated knowledge of the master of the brain is only the physical appearance of the configuration in which it is meant to reside and not its very essence. For aside from the various conscious and unconscious states of the one who possesses that brain, what other ontological alternative is there to constitute the system observed perceived as his physical brain? The full weight of this rhetorical question emerges against the backdrop of dual insights: On the one hand, the physical appearance of the brain—much like the physical appearance of all of natural phenomena—does not exist in the observed system in -itself; this appearance is formed entirely in the consciousness of the observer. On the other hand, beyond this appearance there must be a system whose existence is not only contingent on the observer but even is forcesing itself upon him. But wWhat is it exactly? There is only one possible answer to this question: the conscious states of the master of the “brain” and those that occur below the threshold of his or her consciousness.


It turns out then that , in truth, the entry of food into the oral cavity leads to a similar result—in its broad terms—as what happens when an object is swallowed by a black hole. Similar to the outcome of this phenomenon, that of food digestion also reveals that nature-in-itself is not physical. Extract of the food that is absorbed in the body is transformed, among other things, into systems perceived as nerve cells and as the processes that are at work within them. Through this transformation, this physical extract becomes known intrinsically to itself as conscious states that are not bound by space, and, on a deeper level, as unconscious processes that are also not bound by time. It can be said, therefore, that on the deeper level, the digestive tract that starts in the mouth—and in the ontological realm, the corresponding emptiness within our mental makeup (see below, p. ???)—is the gateway and the passageway that leads from our world that is bound by space-time to the dimensions of eternity beyond. This statement requires elaboration, but here is not its placeWe will elaborate on this statement elsewhere.
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