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    “Music is a higher wisdom than philosophy and theology”.
Ludwig Van Beethoven


  




  

    
Preface




    by Stefano Bollani




    It would be a good idea, before starting the reading, to listen to a nice live concert with the A tuned to 432 hertz. Let’s imagine that we want to perform one, perhaps with a beautiful piano. Rarely does the instrument we see on stage belong to the person who will play it; it will normally have been rented from the event organiser. So, brass tacks: to my knowledge, not one of the pianos available for hire in the world has been designed for 432 hertz tuning. If we insist on having this tuning, it will require a lot of technical work on the instrument before the concert. The tuner will have to convince it to maintain stability by tuning it several times in the weeks leading up to the event. However, since the strings are accustomed to a tuning of around 440/442 Hz nowadays, the temptation to return to higher frequencies will certainly arise during the evening.




    One would hope that the other musicians on stage could be able and willing to tune in at the same frequency. To cut it down to the core: wind instruments will have a hard time lowering their pitch, singers will hardly notice this, it is true, but strings might turn up their nose, etc. Some instruments, such as the piano, will need a great deal of work before the event. Even the accordions, for example, leave the factory being tuned to 442 Hz.




    Dulcis in fundo, several adjustments will be needed after the concert, tuning them back to the previous pitch.




    Paolo Fazioli – the engineer who created one of the world’s most famous piano companies – claims that, to really hear the sound of a piano tuned at 432 hertz A, a specific instrument would have to be created, not a piano designed to play at 442 Hz.




    Here is a great idea to realise!




    In the meantime, all we can do is questioning about this important issue, as Riccardo Tristano Tuis does in this valuable, informed and insightful book.




    Personally, shortly after reading this book, I decided to tune my home piano to 432 Hz. My last record was recorded using this intonation. This is due to the simple observation that the instrument acquires a warmer and mellower sound, this way.




    We stand in front of emotional reasons, so far. But in support of my decision, here it comes – from the pages of this book – nothing less than science.




    To this information, I will add an updated one. In November 2019, in Florence, within the conference “The Harmonic Key to the Universe”, where I happened to interview Rupert Sheldrake and Corrado Malanga, Malanga handed over to the audience a long series of calculations, through which he proved that the occurrence number 432 in nature is close to that of number sequences that are universally recognised as founding principles of the universe, such as the Fibonacci sequence or Planck’s constant.




    How happy I was when one day, later on, I stumbled upon an ethical-philosophical justification on the subject. That was the spring that finally pushed me forward. Here is the translation of the “poetic verse” that inspired me:




    «The reference sound for the basic intonation of musical instruments is the note A3, the pitch of which must correspond to the frequency of 440 hertz (Hz), measured at room temperature of 20 degrees Celsius».




    Someone will certainly have recognised the style.




    In any case, I will help you out: it is a fragment by an anonymous author. The title – quite challenging – is Law No 170 of 3rd May 1989; it is included in a collection published under the name Official Gazette N° 109 of 12/05/1989, which has reached us intact to this day.




    When, reading the text above, which – I shall underline – speaks of Music (the Art of Sounds), I came across the magic little word “must”, which from the dawn of time to the present day is used to close any possible discussion on any subject, I thought that I didn’t need to be Erri Malatesta to veer to another pitch… to peek secretly to its upshot.


  




  

    
Preface




    by Ananda Bosman




    Here it is… an adventurous project, a major undertaking. Riccardo Tristano Tuis managed to capture the essence of the emerging musical revolution in simple words, grasping its great complexity in an outstanding way and making it accessible to the common reader.




    Truly worthy and noble effort, whose complex musical principles, at the heart of what we called the ‘AUMega Music Revolution’, become easy to absorb by the reader. It helps a deep understanding of these principles, bound to influence the looming future, a metamorphosis now well underway.




    Well-organised into comprehensive sections and graphically polished in detail, this book marks the beginning of a new field of literature, musical science and artistic culture.




    This is the first book in Italy that deals with this specific and unusual subject, worthy of worldwide attention. When we conceived the AUMega Music Revolution, in 1996 we meant to spread the tuning pitch of 432 and 256 Hz, being musical tonalities and important harmonic structures applied to every musical composition and grafted onto modern music. We viewed it as a chance to achieve a new form of technology worldwide. The music, thanks to the coherent use of the “golden ratio” (also known as golden proportion or divine proportion), would not only be harmonically shaped accordingly, but would also create a new sound experience for the listener, expanding its effect on his nervous system, health and well-being, thus enhancing his inspiration and creative cognition.




    Dr Andrija Puharich had already undertaken valuable research in the 1970s and 1980s into the impact of frequencies on cells and the healing of twenty-seven diseases. The AUMega Music Revolution revolution has built on these painstaking studies and applied them successfully to its search for the exact frequencies leading to amazing effects on biology, healing of diseases and other scientific applications. Although we have lectured and written extensively on this topic since 1999 (even a pseudo-internet book), you have in your hands the first real book on this subject, a book that embodies Riccardo Tristano Tuis’ quintessential independent research effort.




    The musician Jonathan Tennenbaum founded the use of the equally tempered harmonic scale based on 432 and 256 Hz in classical music; we have used it in modern electronic and popular music. I am very happy to present this book to you: I highly recommend it, because it contains many keys to a truly exciting and coherent future for mankind; it should not be taken lightly. I warmly congratulate Riccardo for this worthy and diligent effort to connect humanity with the cosmic symphony of Creation.




    Ananda Bosman
Norway, 9th September 2009


  




  

    
Introduction




    Through this work, an attempt has been made to unravel the great mystery behind what we call ‘sound’. It is sometimes taken for granted that what can be heard is all that can be heard. Actually, what we hear through our ears is only the tip of an iceberg of hyperfrequencies; of course, the three Cartesian musical coordinates (pitch, loudness and timbre) are only a rather flat way in which some have attempted to describe the great mystery that sound represents.




    Laboratory studies have shown that sound waves are capable of modifying blood pressure, respiration, heartbeat, electrical resistance of the skin, sweating, neuroendocrine displacement, concentration and brain waves. It can therefore be inferred that what we call ‘sound’ holds a deep effect on mankind, either constructively or destructively; consequently, by becoming aware of the importance of sound in the life of a culture, an assessment can be made of which level of understanding of reality it has reached.




    Yet, despite empirical evidence of the influence of sound on human biology, nothing has been done except study the most superficial aspects of the sound phenomenon1.




    Acoustics, the branch of Physics which studies sound, has been investigating specific properties of acoustic waves in their spatial movement, while psychoacoustics has been taking into consideration the perception we get from this movement; yet, neither branch of science so far has associated the concept of ‘sound interaction’ with biology and neurology, so as to try to understand how to create a sound technology that is favourable to the listener’s biology. This was probably due to a variety of factors linked to preconceptions, scientific dogmas and, last but not least, economic interests: there is not much profit to be made from a healthy person, whereas one of the most profitable industries in the world has been created with illness. And this is why there is a lack of willingness to investigate certain fields of knowledge and, at the same time, there are not many independent information nor studies on the sources of electric and magnetic fields, the dark side of the power of hyperfrequencies – although it is known that exposure to them, generated by various technological devices, can have harmful effects on health. On the contrary, everything is done to make people perceive certain technologies, drugs, etc. as safe, using the same institutions, agencies, etc. to steer the masses, educated or not, in the direction desired by social engineers.




    This book therefore aims to give voice to some of the research done by voices outside the choir, visionaries who think outside the box, that small group of human talents who embody the philosophy of stay hungry, stay foolish.




    This book is not just written for insiders, but for everyone, as we are all immersed in sound constantly. Few people know that our body is a generator of waves ranging from infrasound to ultrasound and that nature itself is the greatest amplifier of these infinite registers.




    Usually, among musicians, it is pianists and modern keyboard players who have access to several musical octaves at once (the seven octaves of a piano keyboard); but there are many more octaves than a musician or astrophysicist can imagine.




    A 1 GHz computer processor vibrates at one billion oscillations per second, which is twenty-one octaves above the highest pitch of a piano. Does that sound like a lot? Not really. When you can, take some time to observe a rainbow streaking across the sky; know that if you observe red, it means you are “listening” to a forty-two octave G above middle A on your piano. The red of the rainbow in fact vibrates at 428,570,000,000 oscillations, vibrations audible only in the quantum canon: the subatomic world.




    In this technological Middle Ages – in which the digital mind still believes in the myth of scientific objectivity and dissects observer and observation, art and science with a “rational scalpel” – music and scientism forget that, in order to generate sounds, one must know the proportio aurea studied by giants of thought such as Pitagora, Leonardo, Bruno and Böhme. They forget that there is a ‘scientific intonation’ through which we make music, that the golden proportions are not covered in the temperate system and that the relationships between notes should follow the same mathematical relationships that govern the reproduction of many species, phyllotaxis and our solar system or, if you prefer, the sol-la-re system.




    Two great esotericists such as Isaac Newton, the father of mechanistic physics, and Johannes Kepler, one of the founding fathers of modern astronomy – both profound connoisseurs of the Pythagorean theoretical-musical doctrine – reached profound insights precisely thanks to Sumerian and Egyptian musical studies, perfected by Pythagoras. Kepler saw, in the musical interval of fifths (2/3), the essence of the motion of the planets; hence the third law of planetary motion: “the squares of the orbital periods of the planets are directly proportional to the cubes of the semi-major axes of their orbits”. The sacred Pythagorean numbers – 1 (unity), 2 (square) and 3 (cube) – also present in the Fibonacci sequence, are the three most important numbers in the two fundamental ratios of music: the octave and the fifth. In fact, 1/2 (the octave) and 2/3 (the fifth) are also ‘miraculously’ present in the fractional rotation values that physicists have given to quarks, the subatomic part-cells that make our world cohesive and tangible.




    Part of this knowledge was also taken up by Leonardo, the supreme genius of the Renaissance who was, among many other things, also a ‘rare lyre player’2. In fact, Leonardo wrote: ‘The waves of water, sound and light obey the same laws’. We had to come to the modern holographic paradigm of David Bohm, the most revolutionary physicist of the 20th century, and the illustrious neuroscientist Karl Pribram to understand the statement of the Da Vinci genius, who was an echo – in the Renaissance – of the ancient knowledge enshrined in the Vedas with the nada brama (creative sound).




    Quantum physics and superstring theory realised that everything, from the atom to galaxies, originates from vibrational waves; waves that are infinitely too small or infinitely large for the human ear to hear. The whole universe is generated by waves, even our conscious and unconscious thought; it would do no harm to remember that when you look at the tracing of an encephalogram, you are looking at a ‘score’ of thought with four voices: delta, theta, alpha and beta states; just as it would do no harm to remember that the latter (called the ‘ordinal state of awareness’) is only one of the voices of reality, but not the only one. It has not yet been realised that genius and enlightenment are merely the product of the perfect golden ratio by which the harmonies of the vibrations of these neural states add together.




    What we usually call ‘thought’ is, finally, an electromagnetic wavelength of our brain cells, which vibrate from 0.5 up to peaks of 500 cycles per second. The brain, therefore, is also a generator of infrasound and subliminal sounds (their volume is too low to be perceived consciously). The brain, thanks to the cranial box (which acts as a sounding board), becomes a subliminal musical instrument that emits notes capable of influencing – through the same sympathetic resonance by which stringed instruments influence each other – the thoughts of other refined biological instruments of perception that we commonly call ‘brains’.




    It is certainly no coincidence that the law of attraction is so successful, as its axiom ‘like attracts like’ is well known as the law of resonance, but musicians and scientists have not realised that it does not only apply to notes, frequencies or the fraternal matrices (self-similarity) by which atomic structures come together, but also to our thoughts and emotions. The law of attraction says that ‘thoughts and emotions are vibrations that attract those events that resonate with them’; positive thoughts or emotions will attract positive events: negative thoughts or emotions will inevitably attract negative events. In the light of all this, one can well understand the profound assertion that ‘music is a higher wisdom than philosophy and theology’, given by the musical genius – coincidentally also an esotericist – Ludwig van Beethoven. Moreover, thanks to the revolutionary discoveries of epigenetics, the irresponsible neo-Darwinian dogma that made us believe we were the product of our genes could finally be dismantled. Fortunately, this is not the case. Man must take back responsibility for what he is: the product of his own thoughts, self-perception and environmental cues (the sound of life in which he is immersed). All of these stimuli are the deus ex machina that biology uses to activate the genes most useful for its own evolution… and not just survival.




    The observer, the observation and the observed represent three stages of the same wave figure; waves observing themselves in the act of travelling at different heights or, if you prefer, at different depths.




    The collective consciousness (or the Jungian collective unconscious) transmits precisely from this wave figure, from which also originates the phenomenon that folk wisdom has defined as ‘like reinforces like’.




    As mentioned earlier, this clever statement – which is actually lost in the mists of time – is referred to in music as ‘sympathetic resonance’, while in physics, concepts such as ‘coherent wave’ or ‘non-destructive wave’ are used; in biophysics, on the other hand, we speak of a ‘coherent field’, the same field that generates the morphic and mental fields postulated by the biologist Rupert Shaldrake. In conclusion, the physical matter is only an abstract human concept that indicates a slower oscillation than light; this also applies to sound, which vibrates about a million times slower than light. The things we interpret as colours, smells, tastes or physical objects are just specific frequencies of vibration, sounds that are foreign to auditory perception but are perceived by the remaining senses.




    ‘Sound’ is one of the many names we give to the wave park we are playing in. The vibrational wave is not only our original state, but also the way we perceive the world (because the wave is the vector of consciousness). When you listen to Mozart’s Sonata K448, the chirping of insects or the whispers of emerald green tree crowns, know that you are not just listening to acoustic waves, but waves of awareness and information.




    We are conscious of sounds when they begin to vibrate at the same cycles per second as the beta state, while everything else is closed to us in silence. But it is only when we enter a state of superconsciousness that we can have access to the silent sounds of the 8 cycles per second that – we now know – govern the action and DNA. It is only through this state of superconsciousness that we can understand that the sound wave and the electromagnetic wave are two partial ways in which we observe energy.




    Stokowski once said that ‘the painter paints on canvas. Musicians, on the other hand, paint their pictures on silence’. The purpose of this book is to make you stop for a moment and listen to the sound of a hand clapping; in that majestic, otherworldly silence, you can once again hear the sound that cannot be heard, the so-called ‘music of the spheres’, where it all began.




    

      




      

        1 Years after the release of this paper, a study on 432 Hz music finally came out entitled Influences of 432 Hz Music on the Perception of Anxiety during Endodontic Treatment: A Randomized Controlled Clinical Trial, published in the prestigious ‘Journal of Endodontics’, which presented a randomised trial of one hundred people showing that 432 Hz music relaxed patients undergoing dental treatment (who had better vital parameters than those not listening to music). This study was undertaken by six Italian researchers, who confirm the importance of music in the therapeutic field. I would like to thank them publicly, both because they chose the 432 hertz pitch for experimentation and for adding references to this essay. For the abstract of this research see: https://www.surgicalserenitysolutions.com/wp-content/uploads/2016/12/Jnl-of-Endodontics.pdf?fbclid=IwAR3NmzdjhhoyJ_DXlzFOQPUmhRbqNIsKmqm-29jAf4-Ei6x2fyN94GCBNh9I




        Furthermore, in 2016, there was another small trial published under the title Music Tuned to 440 Hz Versus 432 Hz and the Health Effects: A Double-blind Cross-over Pilot Study, in which the effects between tuning to 440 Hz and 432 Hz were studied, with interesting results. To read the abstract of this research see: https://www.sciencedirect.com/science/article/abs/pii/S1550830718302763?fbclid=IwAR2zdFfY49lp9Z-8CYyUhPFpSTqkQyv3ERamLoNTzijQwgwZ5pc_VilY2jok#!


      




      

        2 Gaddian Anonymous, 1542.
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1

Everything is vibration


    Originally, music was part of the quadrivium, the didactic order where the four ‘mathematical’ liberal arts (i.e. arithmetic, geometry, music and astronomy) constituted a higher level of instruction when compared to the trivium, i.e. the set of ‘rhetorical’ liberal arts (grammar, logic and rhetoric). The placing of music among the arts of the quadrivium corresponded to the representation of the forma mentis of that time, when music was regarded as a science based on mathematical and physical-acoustic laws, generated by arithmetic. To this day, some aspects persist: music is still based on mathematics and physics, but it has been deprived of the prestige that it held in the past. In fact, although music certainly plays an important role in our society today, it has been deliberately relegated (or should we say ‘ghettoised’) to the sphere of mere entertainment. Why? Which discovery, carried out in the austere halls of the Vatican and Europe, led to its lowering in rank and make it appear as a mere ‘amusement’ suitable only for troubadours and the bored rich? At present, music is considered ‘the queen of the arts’, but such a definition is due to the fact that it is a science that, over the last two centuries, has been increasingly segregated under the label of ‘art’; this has made it possible to limit the enormous influence it could have had on mankind, for this is precisely the secret lying behind:


    

      Music is a science that potentially impacts on social engineering


    


    It is no coincidence that philosophers such as Hegel, Schelling, Schopenhauer and Nietzsche placed music at the forefront of their philosophical systems. Historically, the first attacks on the science of music – which included the study of harmonics and the study of proportions taught by such giants of thought as Pythagoras and Plato – were perpetrated by the Roman Catholic Church. Despite the banning of the study of harmonics and proportions, Pope Gregory IX decided to ban the tritone (an augmented fourth interval in the Lydian mode) in so-called ‘sacred music’, labelling it ‘the Devil’s interval’, or “Diabolus in music”. In music theory, the tritone is defined as a musical interval spanning three adjacent whole tones (six semitones). For instance, the interval from F up to the B above it (in short, F–B) is a tritone as it can be decomposed into the three adjacent whole tones F–G, G–A, and A–B. Narrowly defined, each of these whole tones must be a step in the scale, so by this definition, within a diatonic scale there is only one tritone for each octave. The above-mentioned interval F–B is the only tritone formed from the notes of the C major scale: it contains the tritones F–B (from F to the B above it, also called augmented fourth) and B–F (from B to the F above it, also called diminished fifth); the latter is decomposed as a semitone B–C, a whole tone C–D, a whole tone D–E, and a semitone E–F, for a total width of three whole tones, but composed as four steps in the scale. The tritone is one of the most dissonant intervals in the diatonic scale as well as the richest in resolving forces. Actually, dissonance drives its resolution into a progression: by the latter, we mean the symmetrical repetition or systematic arrangement of a musical pattern, in which the subsequent note turns to an assonance that restores a sense of harmonic balance. In twelve-equal temperament, the tritone divides the octave exactly in half as 6 of 12 semitones or 600 of 1,200 cents. When it is repeated systematically, the human ear is confused, no longer being able to tell whether the interval is actually ascending or descending, generating the sound illusion that music psychology researcher Diana Deutsch has called ‘the tritone paradox’. Even to this day, this dissonance – which tends towards a resolution of a progression – keeps being banned in sacred music.


    Unfortunately, even during the Age of Enlightenment, music universalis continued to be boycotted and scientists such as Galileo, Descartes and Newton, in order to coexist with the hegemony of the Church, showed no public interest in harmonics and the golden ratio; as a result, this ancient knowledge was lost to subsequent generations of scientists, right up to the present day. In fact, in the official scientific mainstream, it is only now that the importance of harmonics and the golden ratio is again being discussed.


    Initially, primordial music did not originate as a study of harmonics and proportions, but was essentially based on rhythm as a vector of energy in shamanic drumming and was an expression of ecstasy in animistic shamanic communities all over the world. Subsequently, its vector characteristics were used in the so-called “sacred theatre” and employed in some Middle Eastern and Western initiatory schools, where they were used to give greater efficacy to hierophantic performances, impacting the emotional body of the initiate-spectators in order to raise in them higher states of awareness, due to the hypnotic rhythms of the music or the intake of sacred drinks such as kikeon. The musical scales given to us by Pythagoras and Philolaus actually come from the mystery schools of the East and Egypt, of which Pythagoras was a high initiate. The Greek philosopher, in his school, used music to teach the purification of the soul, i.e. how to reach higher states of consciousness, aware of the fact that sound influences the human cognitive process. We should not forget that the methodical study of instrumental or lyrical music (which has the same root as ‘lyre’) was initially practiced in these mystery schools. Later on, Catholicism drew heavily on these ‘pagan’ studies, turning them into ‘divine art’ and attempting to monopolize music with the moral values of its own creed, rather than leaving room for the interiority of each individual.


    It is thus understandable why Dionysus – posthumous patron of the Eleusinian mysteries – was depicted as having musical characteristics, as was Orpheus, the musical messiah (ousted, in our time, by Morpheus, God of sleep, in whom music and all of us now lie). Since antiquity, both the mathematical relationship between sounds and the impact they generate in the listener and his psyche have been studied; the dawn of harmony and melody arose from these studies, which generated the musical scales that brought to music the technique with which to distribute frequencies, organising combinations of sounds.


    These scales are orders (divisions) by pitch of sounds. Of course, musical scales are an obvious modus operandi of today’s scientific measurement, applicable not only to acoustic onscales – as has been done in music – but also to the colour scale – classified in number seven like the seven notes of the Western musical scales – and extendable to electromagnetic waves in the scale known as the ‘spectrum of electromagnetic radiation’ (Fig. 1 e 1 Bis). We can see how the language of today’s western music, with its division of one unit by seven, is similar to that of science – with its spectrum of electromagnetic radiation, the colours of the visible spectrum or the periodic system of elements – as well as to that defined as ‘spiritual’, with the seven main chakras (or seven seals). It seems that not many have realised that music and science are two essoteric branches of the ancient initiatory schools (7 is also present in the symbolism of the Eleusinian and Orphic mysteries with Dionysus being dismembered into seven pieces, like the seven strings of Orpheus’ lyre) and we must not forget that Pythagoras is considered the inventor or, more likely, the perfecter of the eight-stringed lyre (7+1), tuned according to a spiral of increase in Babylonian proportion. In 1672, the esotericist and alchemist Isaac Newton – who curiously enough became the putative father of mechanistic science, which denies anything exotically related – named five primary colours: red, yellow, green, blue and violet. Only later orange and indigo were introduced, giving seven colours, similar to the number of notes in today’s musical scale.


    

      [image: Logo: Macro Edizioni]

      Fig. 1 – Spectrum of electromagnetic radiation.


    


    

      [image: Logo: Macro Edizioni]

      Fig. 1 bis. – The natural connection between visible light and harmonic sound.


    


    As we all know, musical scales consist of seven notes: C, D, E, F, G, A, B. The note following B is again a C, but with a doubled vibration compared to the previous C. Now, the frequency interval between two sounds with a doubled frequency, in this case the two C notes, is called an octave (Fig. 2 and 3). Georges I. Gurdjieff pointed out that the musical octave was nothing more than an essoteric teaching, i.e. addressed to the masses, to make this fundamental mathematical relationship (omnipresent in nature), which was studied in secret by some initiatory schools, known subliminally to the people. Through this causal relationship, one could observe how, with each change of octave – between the seventh and eighth notes – any process – physiological, psychological or mental – changed or sublimated into a state of higher or lower order. Gurdjieff and the very schools where he acquired this knowledge understood how this mathematical relationship underlay the architecture of the universe.


    With the advent of Mandelbrot’s fractals, mathematics, music and visionary mysticism began to be brought together again.


    The term ‘fractal’ refers to a self-similar geometric object where, in each of its small parts, an object similar to the large object is contained; the hermetic saying “As above, so below; as below, so above” is nothing other than the ante litteram statement of the fractal patterns by which nature operates, now rigorously studied by science.


    Fractals have a wave path for form and vibration in ever-increasing patterns of evolution, in an infinite cascading geometry. From this explanation, it is clear that what we call a ‘fractal’ on a mathematical-geometrical level has certain characteristics analogous to what physics and neuroscience have defined by the term ‘hologram’, which is a self-similar object, since each of its smallest parts contains its entire image.


    

      [image: Logo: Macro Edizioni]

      Fig. 2 – Acoustic wave.
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      Fig. 3 – Periodic table of elements.


    


    The octave of a musical scale is also a self-similar object, as can be easily inferred (Fig. 4); this also applies to the Fibonacci numbers and the spiral of the Golden Section, where the latter has a self-similarity made perfect for wave mechanics.


    As with a note on a scale, every physical and non-physical object (from a pebble to a universe) has its own fundamental vibration and can therefore be traced back to a specific note on an n-octave musical scale. Knowing this is very important:


    

      matter is only an abstract human concept concerning an oscillation slower than light


    


    You can notice how the “belly” of the acoustic wave of the fundamental (one “belly” corresponds to one cycle per second, i.e. 1 hertz) corresponds to a multiple of the acoustic wave of the first harmonic (in the figure, the note with two bellies, i.e. 2 hertz), which, in this case, can also be defined as the “octave of the fundamental”, being its direct multiple. Therefore, an octave shift is both a precise fundamental shift with always a ratio of 2:1, and the addition of 7+1 notes in a musical scale.


    If the elements are arranged in ascending order of atomic number, and other properties are added later, the periodicity of these properties can be seen as a function of the atomic number of the element itself. The German chemist Johann Wolfgang Döbereiner was one of the first to notice these recurrences; specifically, he noted a certain number of triads (or thirds), i.e. groups of three elements, holding these similarities. Subsequently, the chemist John A. Reina Newlands emphasised how elements of a similar type were recurring at regular intervals of eight positions and likened them to musical octaves (precisely because of his musical education), calling this characteristic the ‘law of octaves’ by analogy with the musical scale (in which the eighth note gives a similar perception to the first). In the table of chemical elements, each period ends with the eighth element, containing an octet of electrons in the outermost orbit. In the figure, we have the example of the triad lithium (atomic number 3), sodium (atomic number 11) and potassium (atomic number 19) or the triad beryllium (atomic number 4), magnesium (atomic number 12) and calcium (atomic number 20): these are elements that repeat at fixed intervals, i.e. at the rate of an octave (of atomic numbers). The absorption and emission spectra of the elements are quite similar to string and percussion musical instruments (the timbre of the sound is determined by the superposition of the fundamental vibration and all the harmonics, i.e. its spectrum).


    

      [image: Logo: Macro Edizioni]

      Fig. 4 – The Sierpinski/Pascal triangle.


    


    The wave nature of the electron makes it similar to a musical instrument, and from these considerations, Schrödinger concluded that the wave equation, valid for a mechanical vibrator, could also be applied to the atom. Nowadays, the atomic number is the parameter in the periodic classification of elements and is the counterpart of frequency for music.


    It shows the Sierpinski/Pascal triangle. This self-similar object is a fractal in which infinite triangles, smaller and smaller, are contained within it. In the figure, we have given the largest triangle the value of C8 (C at 8 cycles per second) to emphasise the correlation with the self-similarity of musical scales. Each of its smallest triangles (in the Sierpinski triangle, each triangle is a quarter smaller than the previous one) is correlated with the corresponding musical frequency (which, given the one-quarter ratio of the Sierpinski fractal, corresponds to four octaves in the musical scales). The smaller an object gets, the higher its frequency gets, which is why in the figure you find C at 8 hertz quadrupled into 32 Hz; 128 Hz; 512 Hz; 2048 Hz, etc. (values associated respectively with the smaller and smaller figures in the fractal). In this way, we can ‘musically’ understand the hyperdimensional cascading geometry of this object, which penetrates into the sphere of the infinitely small subatomic world of hyperfrequencies (or fundamental vibrations) postulated by superstring theory.


    The things we interpret as colours, scents, flavours or physical objects are just specific frequencies of vibrations, sounds that are foreign to auditory perception but are perceived by the remaining senses. After all, science, initially with the equation E = mc2 and then with the theory of superstrings, has come to the conclusion that our world is nothing but an immense symphony of vibrations and that physical matter is merely our way of interpreting some of them (Fig. 5 and 6).


    Fractal music


    Fractals, being mathematical functions, can be translated not only into visual representations, but also into sound representations. Of course, the sound effect does not have the same impact and pathos as the visual one but, nevertheless, it can have its own fascination for the curious, precisely because of that characteristic of ‘order in disorder’ (or even of ‘deterministic chaos’) that can be heard – and no longer just seen – in images or read in mathematical functions. The conversion from visual to aural representation is based on specific parameters. For example, the pitch and duration of a note are chosen on the same principle as the colour is chosen in the graphic representation of a point. When listening to fractal music, one can notice certain regularities and the recurrence of certain themes, highlighting precisely the self-similarity that is evident in the images. Today, there are dozens of programmes capable of composing musical pieces through the application of fractal theories, genetic algorithms or self-generated chaotic sounds; this leads us to forget that one of the fathers of ‘automatic music’ was a musician who lived at a time when artificial intelligence had not even been conceived; we are talking about Wolfgang Amadeus Mozart. In 1787, the supreme Austrian genius devised a composition system for minuets using a dice game. Based on the 96 possible ternary forms and 176 possible measures for a minuet, Mozart drew up a regulating table by which to associate the results of the plays with the respective notes. This was then considered the first algorithm for generative composition, but Johann Sebastian Bach probably also made similar experiments. In modern times, more complex experiments were carried out by Brian Eno, also by means of dedicated software such as Koan (a SSEYO programme). Nowadays, it is possible to download some free programmes from the Internet to compose fractal music (also called ‘Mandelbrot Music’), and we can experiment self-generating pieces through our own PC.


    Algorithmic Arts, for instance, has produced SoftStep, a sequencer which – among many other skills – can generate melodies based on fractal algorithms – from chaos theory – on a probabilistic and numerical basis. The freeware MusiNum also generates fractal music through successions of figures (obtained with simple sums, composed according to number theory and associated through self-referential similarity principles). And, finally, we have Tangent, another freeware – an evolution of the previous QuasiFractal Composer – which uses algorithmic, heuristic, deterministic, stochastic, generative and transformative methods, synthesising different approaches to automatic generation. A special focus goes to the software EMI (Experiments in Musical Intelligence)3. EMI analyses tracks and isolates recurring melodies and rhythms, subsequently composing on the basis of these structures. The result is so effective that it fooled an attentive audience during a public demonstration, in which J. S. Bach’s original pieces were compared with those generated by this software.


    It must be said, however, that the algorithms used by EMI work with repetitive musical genres (such as the works of Bach), whereas they are ineffective with music that can vary greatly. The self-generative music (which keeps changing its compositional structure during each and every listening), often mentioned in cyberpunk novels, could – in the distant future – become a listening standard, so much so that our descendants could be amazed, or even horrified, that we could listen to the exact same piece of music dozens and dozens of times in a row. This is because the evolution of human perception is leading to a radical change in the way we process bits of information per unit of time: the nervous system of new generations is capable of processing more and more information. For our current predisposition to listening, if a piece of music consists only of randomly chosen notes, it is incomprehensible to us (because it is too chaotic and lacks logical sense); an endless repetition of the same motif, on the other hand, is monotonous and lacks communication. Of course, human perception has a certain degree of subjectivity; to give a specific example, we can consider so-called ‘commercial music’. But for a listener with a more educated ear, this kind of music would be so predictable and monotonous that it would be devoid of real communication, and would be perceived more as a mere consumer product than as an art form that generates some emotion or mood.


    

      [image: Logo: Macro Edizioni]

      Fig. 5 – The mass-vibration ratio.


    


    We can see that the more mass an object has, the more it vibrates (resonates) at a low frequency. On the left, at the level of the lowest (low) note, we have the multiverse (i.e. the sum of all the universes), while on the right, at the level of the highest (high) note, we have the mathematical object known as the ‘string’ (the fundamental frequency/notch of the atom), practically massless, possessing the highest possible vibration. From this figure, we can see how mass, and therefore gravity, is inversely proportional to frequency. The vibration/notation at which any physical or etheric object (plasmoid bodies and beyond) sounds can therefore be calculated on the basis of mass. To our current understanding, sound is a space-time element, holding its own vector that makes it move in space, and spatial movement is what in abstract we have always defined by the term ‘time’. Sound and light are the two fundamental vectors for the transmission of information. Light is frozen energy of higher energies (cosmic rays, gamma rays, x-rays, UV rays); matter is frozen energy of light, and sound (the one we perceive) is frozen energy of matter. This simply means that light, matter and sound are basically the same thing, but on different frequency octaves. Consequently, it follows that every single art uses one of these three ‘fundamental colours’, in different proportions.


    The same peculiarity also applies to the world of sounds: what is outside our perceptual standard is perceived as noise.


    

      In nature, there are three types of noise: white noise, Brown noise and, finally, pink noise.
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