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SUMMARY 
 

The Dictionary of the Spanish Language defines creativity: "the ability to create", or "creation 

capacity". The meaning 1. of create: “Establish, found, introduce something for the first time. The Oxford 

Dictionary defines creativity: the use of skill and imagination to produce something new or to produce art. 

And create: “To make something happen or exist.” For A. Montuori, in the West, the concept of creativity, as 

it is accepted today, emerged during the Renaissance, and coincides with the birth of humanism and 

indivisualism. Until the 1980s, research on creativity was situated in the context of psychology and was 

guided, in principle, by what is known as the "4 Ps: Person, Process, Product, Press". The "who", "how" and 

"what" were associated with unusual mental states and even in the field of psychopathology. From that 

decade on, importance began to be given to social dimensions; some environments promote creativity while 

others inhibit it. 

 
 

 

 

  



SCIENCE, ART, CREATIVITY 

 

David Peat: “I think that if we are to undersatand this call for a new creative surge in science, 

than we also have to understand the historial perspective that you’ve been 

talking about…” 

David Bohm: “But these sorts of discussion cannot be restricted to science alone. We  

have to include the whole range of human activities. Our aim is to  

throw light on the nature of creativity and how it can fostered, not 

only      in science but in society, and in the life of each individual.  

This is the ultimate nature of the surge we are calling for.” 

(“Dialogues between David Bohm and David Peat”). 

 

Creativity is an extremely complex emerging brain property, more difficult to study than other basic 

cognitive phenomena such as attention or memory, and one of the most important characteristics of the 

human species. Its definition incorporates three criteria: (i) originality or novelty; (ii) usefulness, adaptation or 

functionality, and (iii) non-obviousness. Creativity is a complex phenomenon with changing discourse and 

practices. The initial focus on exceptional eminent individuals is shifting towards more distributed and 

collaborative aspects of creativity. 

 

Creativity is associated with personalities in which independence of judgment, a preference for complexity, 

tolerance for ambiguity and the risk of exploring new forms of experience stand out. Cognitive neuroscientists 

have prioritized their interest in creativity in designing methods that allow how to measure it. Unlike 

intelligence that can be assessed through a variety of intellectual abilities (IQ), the measurement of creativity 

(CQ) is a more complex unsolved process. Currently it is only possible to differentiate between two extremes: 

“small creativity” versus “Great Creativity”. Little is known about the correlation between neurophysiology 

and creativity. The intricate neural circuits that underlie the different artistic forms of creativity are similar to 

those that guarantee the acquisition of complex skills as a result of experience. 

 

The UNESCO Creative Cities Network was created in 2004 to promote cooperation towards and between 

cities that identify creativity as a strategic factor for sustainable urban development. The 180 cities that 

currently make up the Network work together towards a common goal: to position creativity and cultural 

industries at the center of their local development plan and actively cooperate internationally in this area. The 

Network covers seven creative fields: crafts and popular arts, digital arts, cinema, design, gastronomy, 

literature and music.  

 

Iowa City was one of the first "City of Literature". The University of Iowa is home to Witers' Workshop, the 

oldest and most famous creative writing program in the world. Between the decades of the 1970s and 1980s, 

the relationship between creativity and IQ, cognitive style and mental illness was studied. Writers (Pulitzer 

Prizes, best sellers...) showed a unique ability to form original associative relationships, an IQ in the 120 range, 

and a higher incidence of behavioral disorders. First-degree relatives also showed significantly higher creative 

ability than controls. In the early 2010s, they launched a second study: the Iowa Study of Creative Genius 

(ISCG). This studio includes artists and scientists, representatives of what K. Simonton calls "Big C" creativity. 

 

The ISCG used structural-functional magnetic resonance techniques and also unconsciously emergent 

thinking, formulating the hypothesis about the cortical association substrate of creativity. The brain of a 

normal adult person represents approximately 2% of their body weight and requires 20% of the total energy 

consumption; this represents 10 times the value that could correspond to its weight. It is estimated that 60% - 



80% of the energy consumed is used by the brain to maintain communication between neurons and support 

cells. The additional energy required by momentary environmental demands can represent <1% of the total 

energy. This means that intrinsic activity may be more significant than evoked activity in terms of overall brain 

function. From a cerebral energetic perspective, the cortex seems to be more aware of intrinsic activities. And 

this enormous intrinsic functional activity that guarantees the maintenance of information must facilitate 

responses to stimuli in terms of interpretation, response and prediction. The brain is never at rest. The 

problem is knowing the functions associated with this, for now, "dark energy" in the brain. 

 

They concluded that the so-called “Default Mode Network” (DMN), a set of brain regions that collaborate 

with each other, could be responsible, in large part, for the intrinsic activity of the brain [at rest, “Randon 

Episodic Silent Thought” (REST)]. REST/DMN would be responsible for the "brain dark energy". Nancy C 

Andreasen points out that creative people frequently and conscientiously report that their best ideas 

intuitively emerge from unconscious reservoirs (RL Bruckner et al.; J Kounios et al.; ME Raichle). 

 

Sin embargo, para numerosas personas "creatividad" evoca novelistas, poetas, compositores o artistas 

visuales. Por supuesto que para las mismas, el físico-matemático Albert Einstein o el inventor Thomas Edison 

fueron creadores. A pesar de ello, existe una tendencia a relacionar la creatividad más con las artes que con 

las ciencias. Esta visión estereotipada de la creatividad condujo a Charles Percival Snow, físico y escritor, a 

pronunciar una conferencia provocadora, luego publicada como libro, sobre la brecha perniciosa entre las 

"dos culturas. 

 

Nancy C Andreasen and Kanchna Ramchandran find that, at a basic level, the creative process involves multi-

regional interactions between both hemispheres. and away from the idea of a creative and spontaneous right 

brain versus a more rational left brain. While performing verbal association tasks and using functional 

Magnetic Resonance imaging (fMR), both groups show increased activity in Brodman areas 6, 21 and 32, left. 

In short, the study suggests that the association cortex responds similarly in artists and scientists, without 

suggesting the existence of "two cultures." Both groups show a preponderance of activation of brain circuits 

involved in higher order socio-affective processes and REST/DMN. While performing verbal association tasks 

and using functional magnetic resonance imaging (fMRI), artists and scientists show increased activity in 

Brodman areas 6, 21, and 32, left. In summary, the study suggests that the association cortex responds 

similarly in both groups, without suggesting the existence of "two cultures". 

 

The separation between the arts and sciences is more of a convenience than a necessity. In Western culture - 

and more apparently in Eastern civilizations - art, science and technology have always formed an integrated 

whole; each of them has borne fruit from parallel concepts and a common and active impulse of creation. The 

arts and sciences have influenced each other reciprocally throughout the ages. Beauty has permeated the 

fabric of scientific theories and machine design, and artists have incorporated scientific ideas and 

technological advances into their creative processes. This unspoken dialogue between art, craft, science and 

technology (engineering) exists because these four activities have flourished, broadly speaking, at the same 

time. In the West, the great eras of scientific discoveries and artistic creations belong to Classical Greece (600-

300 BC), the Renaissance (14th-17th centuries), the Baroque (17th century) and the transition from the 19th 

to the 20th century. the explosion of new technologies offers a convergence of creative possibilities. 

Examples include Harvard's Program for Evolutionary Dynamics (PED), a haven of creativity, art and science 

founded by the charismatic mathematician and biologist Martin A. Novak. PED is a place where 

mathematicians, linguists, cancer researchers, religious figures, psychologists, novelists, ... or physicists come 

together to think about new ways to approach the world. 

 



Beauty can be a criterion for judging scientific truth. When in 1985 Harold W. Kroto (1936-2016) and Richard E 

Smalley (1943-2005) submitted their work on the structure of a "new" form of carbon (C60) for publication in 

Nature, they lacked the scientific evidence that prove that the new structure was similar to a soccer ball. But 

the proposed solution was so beautiful that it should be true, as it was proven years later. The authors called 

the suggested structure “buckminsterfullerene” (fullerene), in homage to the great visionary of architecture 

and engineering Richard Buckminster Fuller (1895-1983). What is remarkable is that Nature, one of the most 

prestigious scientific journals in the world, accepted the article for publication on an aesthetic rather than a 

scientific basis (Fig. 1). And it is not the only case. Engineers often look for the most beautiful solution 

because it is usually the most economical; some bridges, for example, are true works of art. 

 

            
 

There are structures in architecture called tensegrity structures that are mechanically stable. This is not 

because of the resistance of its components, but because the overall structure distributes and compensates 

for mechanical stress. Tensegrity, tensional integrity or floating compression is a structural principle based on 

a system of isolated components under compression inside a network of continuous tension, and arranged in 

such way that the compressed members (usually bars of struts) do not touch each other while the prestressed 

members (usually cables or tendons) delineate the system spatially. The term was coined by R.B. Fuller in the 

1960s as a portmanteau of “tensional integrity”; the other denomination of tensegrity, floating compression, 

was used mainly by the constructivist artist Kenneth Snelson (1927-2016).   Such structures fall into two 

categories. One is the one originally designed in the studio of R. B. Fuller: the geodesic dome ─dome of the 

Dalí museum in Figueres, US pavilion at the 1967 Montreal Universal Exposition (Fig. 2)─ which, in its extreme 

version, closed, corresponds to the mentioned fullerenes. Geodesic domes are built by assembling basic rigid 

elements ─triangles, pentagons or hexagons─ which, in the structural continuum, support tension or 

compression indistinctly. The second category of the structures that concern us is due to the sculptor K. 

Snelson. In Snelson's elegant sculptures, the structural elements that support tension ─elastic elements─ are 

different from those that resist compression ─rigid elements─. Tensegrity structures of both categories share 

a critical fact: stress is constantly transmitted to all members of the structure (Fig. 3: Needle Tower II, 1969; 

in: Kröller-Müller Museum, The Netherlands, and Fig. 4: B- Tree II, 2008; in: Marlborough Gallery, New York). 

Architecture and sculpture are closely mirrored in the natural world, where a set of universal construction 

rules guide the design of organic structures, from simple carbon molecules to complex cells and tissues. The 

viral capsid, the cytoskeleton, a grain of pollen or the neck of a giraffe, are beautiful tensegridal architectural 

structures (See: D. E. Ingber, "The Architecture of Life", Scientific American 1998; 278 (1): 48-47). 

 

Thinking about science and technology in aesthetic terms, trying to encompass the sciences and the arts in a 

unitary vision is a scientific attitude. Science tends to the universal. The ultimate goal of physics is a grand 

unified theory of the four known forces - electromagnetic, weak, strong, and gravitational - a theory of 

totality. What unites the arts and sciences is more important than what separates them. The artists are also 

Figura 2 Figura 1 



Figura 3 Figura 4 

aware of this mutual identification; the sculptor Naum Gabo (Naum N. Pevsner, 1890-1977) went further, 

saying that "all the constructions of our consciousness, whether scientific, philosophical or technical, are 

nothing more than artistic ideas disguised as forms specific to their particular disciplines" (Of Divers Arts. N.Y.: 

Faber & Faber, 1962). 

 

 

The dialogue between the arts and sciences can be a forceful instrument of communication between borders 

or classic interfaces: university-society or industry-society. With the staging of the new physics ─relativity and 

quantum mechanics─ the capacity for conceptual visualization vanished. How to think of a four-dimensional 

universe in a three-dimensional space? How to understand the mysterious dualisms of type and/or wave-and-

particle: (wave and corpuscular theories of light), or position-or-velocity (principle of uncertainty or 

indeterminacy)? It must be remembered that Eastern thought and culture are much more amenable to the 

paradoxes of the new physics. In 1997, John C. Polanyi (b. 1929) ─shared the 1986 Nobel Prize in Chemistry 

for his contributions to the study of the dynamics of elementary chemical processes─, at a meeting of Prize 

laureates held in Hong Kong with the title Great science under one country and two systems, said that 

"science and politics coexist with paradoxes and fear change". For Polanyi, the concept "one matter, two 

descriptions" ─particle and wave─ was nothing more than a step towards higher knowledge. The door 

remains open to new discoveries. 

 

Science can be communicated through art and aesthetic feelings can be expressed through science. Science 

and engineering education is undoubtedly enriched by cross-references to similar achievements in the arts. 

This was recognized by Jacob Bronowski (1908-1974) who stated that "the layman's key to science is his unity 

with the arts" (The Common Sense of Science, Mass.: Harvard University Press, 1951). 

 

Painting has traditionally been considered as an art of space, having also been used to explore its properties. 

The discovery of linear perspective by León Bautista Alberti (1404-1472) led to the introduction of the third 

dimension on the canvas; perspective that produces a clear distinction between the observer and the 

observed world. With Isaac Newton (1642-1727) and his mechanics, space was established as absolute and 

inviolable and time condemned to flow in only one direction. On the contrary, oriental art was not interested 

in creating the illusion of depth but rather treated space as a connection between pictorial motifs. From the 

comparison between the linear perspective developed in the West and the ambiguity of spatial relationships 

raised by Eastern artists, the idea of spatial relativity arises, and of the duality between the observer and the 

observed that underlie the principle of uncertainty. In the process of observation, the observer and the 

observed are transformed. Something similar happens with Alice in Wonderland and Through the Looking 



Figura 5 Figura 6 

Glass, in which space and time can become one and the same thing. Lewis Carroll, pseudonym of Charles 

Lutwidge Dodgson (1832-1898) and creator of Alice, was professor of mathematics at Christ Church in Oxford; 

however, Albert Einstein's (1879-1955) publication On the Electrodynamics of Moving Bodies, where he 

introduced the general theory of relativity, appeared in 1905. 

 

The commotion caused by spatial four-dimensionality and the relativity of space and time had a parallel 

revolution in painting. During the years 1902 to 1907, at the same time that Einstein worked at the Swiss 

Patent Office, Charles Howard Hinton (1884-1907) was employed at the U.S. Patent Office. In 1904, three 

years before his death at age 54, Hinton had published his book The Fourth Dimension (Fig. 5); although years 

before, in 1884, Edwin A. Abbot (1838-1926) had published his Flatland, a "multidimensional romance" (Fig. 

6). The Einsteinian influence was much greater; it revolutionized science and, beginning with the First World 

War, captivated the general public. However, during the first two decades of the century, Hilton's idea that 

space could have a fourth dimension had a marked intellectual influence. Only the popularization of relativity, 

which redefined the fourth dimension in favor of time versus space, aborted that idea that artists, writers, 

and musicians seized on in order to be able to express "higher" spatial dimensions. Even architecture, the 

most palpable of the arts, was not immune to the fourth dimension; the title of the Charles Eliot Norton 

Lectures, at Harvard, corresponding to the course 1938-1939 was Space, Time and Architecture. 

 

 

During the first three decades of the 20th century, the fourth dimension was a common concern for artists 

who were active in the main modern movements: Cubism, Futurism, Constructivism, Modernism, Dadaism or 

members of De Stijl (Fig. 7: Piet Mondrian (1872 -1944), Composition A, 1929, in: Galleria Nazionale d'Arte 

Moderna e Contemporanea, Rome, and Fig. 8: Theo van Doesburg (Christian E M Küpper, 1883-1931; Contra-

Construction-Project, 1923). De Stijl (The Style) was a movement founded in the Netherlands in 1917. They 

were deeply involved in the spiritual and intellectual climate of their time and wanted to "express the general 

consciousness of their times". De Stijl sought the universal laws that govern visible reality, but which are 

hidden by the external appearances of things. Scientific theory, mechanical production and the rhythms of the 

modern city were formed from these universal laws. Although at the end of the decade of the years 1 920 the 

fourth time dimension of Einsteinian general relativity had made citizens forget the fourth pictorial spatial 

dimension, there was a renewed interest in exploring a fourth spatial dimension and, at the same time, non-

Euclidean geometry; aspect that meant a new liberation from the tyranny of the established laws and that 

represented a symbol of liberation for artists. 

 

 



Figura 7 
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This led to the publication in Paris (Revue N+1, 1936) of the Manifeste Dimensioniste written by Charles Sirato 

(1905-1980) and signed, among others, by Joan Miró (1893-1983), Hans (Jean) Arp (1887-1966). Marcel 

Duchamp (1887-1968) and Wassily Kandinsky (1866-1944). Citing Einstein's theories as one of the triggers for 

“dimensionism”, the manifesto declared that: 

“Animated by a new worldview, the arts, in a collective fermentation ─interpenetration of the arts─, 

have begun to stir. And each of them has done it with a new dimension. Each of them has found form 

of expression inherent in the next higher dimension, objectifying the broad spiritual consequences of 

this fundamental change. In this way, the constructivist tendency compels: i) Literature to go beyond 

the line and occupy the plane […] ii) Painting to leave the plane and occupy space […] and iii) To the 

sculpture so that it leaves the closed, motionless and dead space; that is, Euclid's three-dimensional 

space in order to conquer Minkovsky's four-dimensional space for artistic expression […] Thus an 

absolutely new art would be created: cosmic art. The total conquest of art in four-dimensional space”. 

 

 

After the initial enthusiasm died down ─almost only Salvador Dalí (1904-1989) remained interested in the 

traditional fourth dimension of space (Fig. 9: Salvador Dalí, Crucifixion, Corpus Hipercubicum, 1954; in: 

Metropolitan Museum, New York), and Barnett Newman (1905-1970) painted Le Mort d'Euclide (Fig. 10: 

1947, Musée des Beaux Arts, Lyon) as a negation of any geometry─, during the 1970s the interest of some 

artists and mathematicians in shaping visual to the fourth spatial dimension. The result of this was the 

meeting that, sponsored by the American Association for the Advancement of Science, took place in 1978 

under the title Hypergraphic: Visualization of the Complex Interrelationships in Art, Science and Technology. 

The result of the new technological advances are four-dimensional images impossible to dream of in the years 

of dimensionism. For his part, Jorge C.G. Calado (b. 1938) refers to a series of relationships that cover the 

most different facets: the First Futurist Manifesto, of 1909, where "time and space died yesterday" (Emilo 

Marinetti, 1876-1944), or the transparency and semi-empty nature of matter according to the planetary 

model of the atom proposed by Rutherford in 1910 and which had been revealed by X-ray studies by Röntgen 

in 1895 (Science, Technology, and Innovation Policy. Opportunities and Challenges for the Knowledge 

Economy. P Conceiçao et al., eds., Westport, CONN: Quorum Books, 2000; VII-37, 547-559). 

 

However, as the painter Tony Robbin (b. 1943) wrote:  

“Artists who are interested in the fourth spatial dimension are not motivated by a desire to illustrate 

new physical theories, nor by a desire to solve mathematical problems. We are motivated by a desire 

to complete our subjective experiences by inventing new concepts and new aesthetic possibilities. We 

are not surprised, however, to learn that physicists and mathematicians are simultaneously working 

on a subtle metaphor for space in which paradoxical three-dimensional experiences can only be 

resolved in four-dimensional space. Knowledge of the history of culture shows us that in the 

development of new spatial metaphors, artists, and mathematicians have always kept pace»  



Figura 9 
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(Fig. 11: Bulfinch Press-Little, Brown & Co, 1992). Fascinated by the geometry of the fourth dimension, Robbin 

published Shadows of Reality years later (Fig. 12: New Haven: Yale University Press, 2006). 

 

 

 

From the science side, Subrahmanyan Chandrasekhar (Lahore, 1910-Chicago, 1995, Nobel Prize in Physics in 

1983 for his theoretical studies on the structure and evolution of stars) emphasizes that: 

"We are all sensitive to the beauty of Nature. There is no question that some aspects of this beauty 

are shared by the natural sciences. But it may be asked to what extent the pursuit of beauty is a goal in 

the race for science» (Truth and Beauty. Aesthetics and motivations in science. Chicago: The University 

of Chicago Press, 1987.  

 

A book compiled of essays and lectures on the role of aesthetics in science; especially the chapter 

“Shakespeare, Newton, and Beethoven, or patterns of creativity”). In this regard, Jules Henri Poincaré (1854-

1912) is blunt. In one of his essays he comments:  

“The Scientist does not study nature because it is useful to do so. He does it because he takes pleasure 

in it, and he takes it because it is beautiful. If nature were not beautiful, it would not be worth 

knowing and life would not deserve to be lived […] I am referring to the intimate beauty that arises 

from the harmonious order of its parts and that a pure intelligence can unravel” (Science and Method; 

Book I: The Sage and Science, Chapter I: “The choice of facts”, Madrid: Espasa-Calpe SA, Austral 

Collection, No. 409, 1944). 

 

Concluding, «Imaginary. A mathematical look» (Madrid: RSME-MFO, 2011). Mathematics can be seen, 

touched and felt in art; and to verify it, it is only necessary to visit the exhibition created by the Oberwolfach 

Institute for Mathematical Research (MFO) on the occasion of the German Year of Mathematics 2008 and 



Figura 13 
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that the Royal Spanish Society of Mathematics (RSME) used as a training mark in the celebration of the 

centenary of its foundation. Citrus - this is not a lemon, open the Exhibition catalog; and following the 

tradition of still lifes ─ still lifes ─ of art history, the mathematician Richard S. Palais (b. 1931) and the graphic 

artist Luc Benard (b. 1986) have created Five glass surfaces on a table in the that objects are mathematical 

surfaces. The surfaces in this still life have remarkable geometric properties and historical interest, but the 

editors chose them primarily for their beauty. They are, from bottom left and clockwise: the Klein bottle ─one-

sided, non-orientable surface─, the symmetric 4-noid ─minimal surface─, the pulsating-type pseudospherical 

surface ─ example of a surface with a non-Euclidean geometry, of the hyperbolic type, K<0─, Boy's surface 

─non-orientable surface─ and the Sievert-Enneper surface ─example of a surface with a non-Euclidean 

geometry, K>0. This composition was awarded first prize in the Science and Engineering Visualization Contest 

of Science magazine and the US National Science Foundation (Fig. 13). Other examples may be the presence 

of the seventeen groups of crystallographic symmetry, of orbificis or holonomies in the mosaics and other 

structures of the Alhambra palace in Granada (J. M.ª Montesinos (b. 1944), “Geometric crystallography”, 

Horizontes Culturales-Las Frontiers of Science. Madrid: Royal Academy of Sciences-Espasa, 1999; pg 112). 

 

 

A un paso de Imaginary, está WallpaperCave ® “an online community of desktop wallpaper enthusiast”; an 

encounter between computer science and art (Fig. 14). 

 

 

Also, the invasion of art in biology, as is the case of the Brazilian Eduardo Kac (b. 1962) (Fig. 15: Bio Art). “GPF 

Bunny (2000) is a transgenic artwork that comprises the creation of a green fluorescent rabbit ("Alba"). 

“Genesis (1999) is a transgenic artwork that explores the intricate relationship between biology, belief 

systems, information technology, dialogical interaction, ethics, and the Internet. The key element of the work 

is an "artist's gene", a synthetic gene that was created by Kac by translating a sentence from the biblical book 

of Genesis into Morse Code, and converting the Morse Code into DNA base pairs according to a conversion 

principle specially developed by the artist for this work. The sentence reads: "Let man have dominion over the 
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fish of the sea, and over the fowl of the air, and over every living thing that moves upon the earth." It was 

chosen for what it implies about the dubious notion of divinely sanctioned humanity's supremacy over 

nature. The Genesis gene was incorporated into bacteria, which were shown in the gallery. 

 

“Participants on the Web could turn on an ultraviolet light in the gallery, causing real, biological 

mutations in the bacteria. This changed the biblical sentence in the bacteria. The ability to change the 

sentence is a symbolic gesture: it means that we do not accept its meaning in the form we inherited it, 

and that new meanings emerge as we seek to change it.” 

 

To this should be added the interest in the relationship between art and natural sciences -such is the case of 

Irene Kopelman (b. 1974) (Fig. 16)-; between culture and geopolitics, which Regina de Miguel (b. 1977) 

defines as mythopoietic spaces (Fig. 17), or the “chronochromophonic works” of José María Cruz Novillo (b. 

1936) (Fig. 18). 

 

 
 

In October 2010, Jack Challoner wrote a short note on fractals for BBC News Magazine:  

“In 1975, a new word came into use, when a maverick mathematician made an important discovery. 

So, what are fractals? And why are they important? During the 1980s, people became familiar with 

fractals through those weird, colourful patterns made by computers. But few realise how the idea of 

Figura 18 Figura 17 



fractals has revolutionised our understanding of the world, and how many fractal-based systems we 

depend upon. Fractal are geometrical objects that are self-similar when the distance at which they are 

viewed is changed.  

On 14 October 2010, the genius who coined the word ─Polish-born mathematician Benoit 

Mandelbrot─ died, aged 85, from cancer. Unfortunately, there is no definition of fractals that is both 

simple and accurate. Like so many things in modern science and mathematics, discussions of ‘fractal 

geometry’ can quickly go over the heads of the non-mathematically-minded. This is a real shame, 

because there is profound beauty and power in the idea of fractals. The best way to get a feeling for 

what fractals are is to consider some examples. Clouds, mountains, coastlines, cauliflowers and ferns 

are all natural fractals. These shapes have something in common - something intuitive, accessible and 

aesthetic. 

They are all complicated and irregular: the sort of shape that mathematicians used to shy 

away from in favour of regular ones, like spheres, which they could tame with equations. Mandelbrot 

famously wrote: 

‘Clouds are not spheres, mountains are not cones, coastlines are not circles, and bark is not 

smooth, nor does lightning travel in a straight line.’ 

The chaos and irregularity of the world - Mandelbrot referred to it as "roughness" - is 

something to be celebrated. It would be a shame if clouds really were spheres, and mountains cones. 

Look closely at a fractal, and you will find that the complexity is still present at a smaller scale. A small 

cloud is strikingly similar to the whole thing. A pine tree is composed of branches that are composed 

of branches - which in turn are composed of branches. A tiny sand dune or a puddle in a mountain 

track have the same shapes as a huge sand dune and a lake in a mountain gully. This "self- similarity" at 

different scales is a defining characteristic of fractals. 

The fractal mathematics Mandelbrot pioneered, together with the related field of chaos 

theory, lifts the veil on the hidden beauty of the world. It inspired scientists in many disciplines - 

including cosmology, medicine, engineering and genetics - and artists and musicians, too. The whole 

universe is fractal, and so there is something joyfully quintessential about Mandelbrot's insights. 

Fractal mathematics has many practical uses, too - for example, in producing stunning and 

realistic computer graphics, in computer file compression systems, in the architecture of the networks 

that make up the internet and even in diagnosing some diseases. 

Fractal geometry can also provide a way to understand complexity in "systems" as well as just 

in shapes. The timing and sizes of earthquakes and the variation in a person's heartbeat and the 

prevalence of diseases are just three cases in which fractal geometry can describe the unpredictable. 

Another is in the financial markets, where Mandelbrot first gained insight into the mathematics of 

complexity while working as a researcher for IBM during the 1960s. 

Mandelbrot tried using fractal mathematics to describe the market - in terms of profits and 

losses traders made over time, and found it worked well. In 2005, Mandelbrot turned again to the 

mathematics of the financial market, warning in his book ‘The (Mis)Behaviour of Markets’ against the 

huge risks being taken by traders - who, he claimed, tend to act as if the market is inherently 

predictable, and immune to large swings. Fractal mathematics cannot be used to predict the big 

events in chaotic systems - but it can tell us that such events will happen. As such, it reminds us that 

the world is complex - and delightfully unpredictable.” 

 



 
 

The "Mandelbrot set" is the most studied of the fractals. It is thus known in honor of the mathematician 

Benoît Mandelbrot (1924-2010), who investigated it in the 1970s. This set is defined in the complex plane by 

fixing any complex number c. Starting from c, a sequence is built by recursion. 

 

Before the mathematical-computational study of fractals, such structures have a long history ─see: Richard P. 

Taylor et al., “Fractals: A resonance between Art and Nature” or “Fractal Expressionism - Where art meet 

science” http://pages.uoregon.edu/msiuo/taylor/art/complexity1.pdf ). And in this relationship, the fractal 

expressionism of the painter Jackson Pollock (1912-1956) of the abstract expressionist movement also serves, 

although from the 1970s practically all natural forms were contemplated from this perspective. Fractal 

patterns are referred to as a "new geometry" as they have nothing in common with the more traditional 

forms of Euclidean geometry. While the latter are limited by continuous regular lines, fractals are built by 

patterns that, observed at high magnifications, show an extraordinary complexity. However, most people look 

at this complexity with pleasure. It is possible that the continuous contemplation of nature, eminently fractal, 

conditions us an a priori appreciation of such patterns; an affinity independent of conscious deliberation. The 

study of the aesthetic sensation of fractal structures is a relatively recent field of research in perceptual 

psychology. 

 

Located in Paris, the "surrealists" developed, during the 1920s, their "fractal techniques" of painting fifty 

years before scientists discovered the underlying fractal structure of the natural world. The Surrealists 

radically departed from the care and precision traditionally associated with artistic techniques; they believed 

that conscious actions conditioned the pure expression of the imagination that boiled in their minds. They 

explored random shapes, such as those made by pouring an ink bottle onto a canvas. In Surrealist 

terminology, such random shapes served as a "springboard for free association." 

 

Centuries ago, Leonardo da Vinci suggested a similar approach in his Treatise on Painting. Not only do you 

have to copy nature, but you also have to invent, he reflects on what is called fantasy and imagination, which 

goes beyond nature. It not only has to reflect nature but also create other realities that are not in nature:  

“He who does not equally like all the things contained in Painting will not be universal; because 

if one likes only landscapes, it is a sign that he only wants to be a simple investigator, as our Boticello 

says, who added that such a study is vain; because by placing a sponge full of various colors against a 

wall, a stain will be printed that will look like a landscape. It is true that in it one sees several 

inventions of those things that man intends to do, such as heads, various animals, battles, reefs, seas, 

clouds, forests and other things like that: but it is almost like the music of the bells, which says what 

you think it says. And so, even if such spots give you invention, they can never teach you the 

conclusion and decision of a particular thing. I do not want to exclude from these precepts a new 

speculative invention, which, though it may seem small and almost laughable, is of great use in 

directing the ingenuity towards various conceptions. Here it is: if you observe a wall full of dirty stains 

http://pages.uoregon.edu/msiuo/taylor/art/complexity1.pdf


The photograph (by R.P. Taylor) of a painted and peeling 
wall as a demonstration of “free association”: the figures 
of a person and a bird drawn on the basis of the images 
perceived by a person when looking at a wall without 
intentionality some. 

or in which stones of various substances stand out, and if you propose to devise a landscape, you will 

be able to see there, on that wall, the images of different landscapes, adorned with mountains, rivers, 

rocks , trees, plains, great valleys and necks of multiple shapes; you will still be able to see there 

numerous figures of battles and quick actions, strange appearances of faces and attitudes, and infinite 

other things that you will be able to integrate into forms of art. And it will seem to you that, when 

contemplating on the wall such a mixture of imaginary things, the same thing happens to you as when 

you hear the sound of bells, and you entertain yourself in fantasizing names and words corresponding 

to each touch. It has already happened to me, sometimes, looking at a cloud or a wall, to discover 

spots in them that, although in reality deprived of perfection, in some detail aroused my 

inventiveness, thanks to the perfection of their movements and attitudes” (First Section IX. Precept of 

the Universal Painter). 

 

RichardTaylor et al. capture this thought in figure two of their publication Factals: a resonance 

Between Art and Nature: 

 

While the approach of Leonardo and the figure of Taylor is passive ─the elements of the environment are 

used─, the Surrealists actively created their psychovisual stimuli generating what they called patterns or 

random shapes. 

 

André Masson (1896-1987) threw handfuls of sand onto a canvas covered with glue. When shaking the 

canvas, the sand came off from some areas and not from others; then he painted various figures according to 

what the forms of the stuck earth suggested to him. Max Ernst (1891-1976) who in 1925 introduced his 

frottage technique (rubbing a pencil on a sheet placed on an object, getting an impression of the shape and 

texture of that object), just as André Masson began to experiment with the technique of letting paint drip 

onto a horizontal canvas. He moved to New York in the early 1940s where he stimulated a new generation of 

artists who became known as "Abstract Expressionists," notably Jackson Pollock in New York and Les 

Automatistes in Québec. 

 



 
                                        André Masson.                                       Max Ernst. 

                                     L’Etoile, être ailé, poisson,              Histoire naturelle, 1926. Frottage sobre fototipia. 

                                          1955. Tate Liverpool.           Exposición Temporal. Museo Carmen Thyssen, Málaga. 

 

Among the pioneers, such as Max Ernst, Óscar Manuel Domínguez unveiled, in 1936, his decalcomanias, a 

technique that consists of introducing liquid black gouache between two surfaces, pressing them in an 

uncontrolled way, a technique that the surrealists immediately adopted, later influencing expressionism 

abstract. 

 

“With a thick brush, more or less diluted and satiny black gouache should be spread, which will 

immediately be covered with another similar sheet on which moderate pressure will then be exerted. 

Then the second sheet is slowly lifted, and a plastic representation appears on it. With this method, it 

is intended to stimulate the viewer's imagination, in the sense that they extract different images from 

the stains." 

 

While Surrealists and Abstract Expressionists used their random shapes as a visual stimulus for their artistic 

creations, psychologists of the same era used similar shapes in hopes of assessing the mental and emotional 

state of their patients. The most famous example is the so-called "Rorschach test", created and published in 

1921 by the Swiss psychiatrist and psychoanalyst Herman Rorschach (1884-1922). It consists of a series of 10 

sheets with ink stains that are characterized by their ambiguity and lack of structure. The images have a 

bilateral symmetry, which comes from the way they were originally constructed: by folding a sheet of paper in 

half, with an inkblot in the middle. Redeploying them, H. Rorschach found very suggestive “percepts” that 

gave rise, due to their non-figurative nature, to multiple responses. The psychologist asks the subject to say 

what the images that he sees in the spots could be, as when one identifies things in the clouds or in the 

embers. From his answers, the specialist can establish or contrast hypotheses about the psychic functioning of 

the person examined. During the 1940s and 1950s, the Rorschach test was the test of choice in clinical 

psychology. Today it is only of historical interest. 

Oscar Dominguez (1906-1957). 
Grisou. Le lion – Le fenetre. 
Decalcomania. Gaouache on paper. Atlantic 
Center Collection of Modern Art. Council of 
Gran Canaria. 



 

"Concepts are the real invention of philosophy, and then there are what we might call 'percepts': 

percepts are the domain of art. What are percepts? I think an artist is someone who creates percepts. 

So why use the weird word 'perceive' instead of perception? Precisely because percepts are not 

perceptions. I would say: what does a man of letters, a writer, a novelist want? I believe that he wants 

to build sets of perceptions, of sensations that survive those who experience them. And that is a 

percept. A percept is a set of perceptions and sensations that survives the one who experiences them” 

(Gilles Deleuze). 

 

Jackson Pollock commented:  

"The modern artist works with space and time, and he expresses his feelings instead of illustrating."  

 

Abstract expressionism was a pictorial movement that spanned from 1943 to 1965, within abstraction after 

World War II and the Holocaust. After these terrible events followed a period of logical uncertainty and 

questioning of human morality. This resulted in the proliferation of works of art that included torn forms of 

creation in which aesthetic enjoyment was left aside as it was understood until then. A disenchantment with 

the collective resulted in very personal works. It is considered the first genuinely American movement, it was 

even considered that it was directly financed by the CIA in the context of the Cold War. New York had 

replaced Paris as the artistic capital and the abstract expressionists took over from the avant-garde. The 

country, leader at that time in the free world, needed its own art that would lead Western art. And what 

better than an individual art whose main characteristic is freedom. Abstract Expressionists were people 

fascinated by solitude and process. Individualists, they decided to show the expressive character of art by 

investigating personal, rather than collective, searches. The artist, discouraged by his political and social 

context, takes refuge inside himself and abandons all external reference. The 'gesture' is valued, a kind of 

fingerprint of the artist, because it is something unique to each one. The materiality of the painting is also 

enhanced and the artistic process becomes almost a religious rite, the painting being the documentary proof 

of it. Improvisation was part of this almost mystical trance, in which the artist came into direct contact with 

himself. This automatism could derive from the surrealism that was still alive in those years. (https://historia-

arte.com/movimientos/ expresionismo-abstracto). 

 

Years later, in the 1990s, Benice Rogowitz and Richard Voss became interested in the fundamental 

characteristics of those inkblots and investigated people's responses to fractal patterns. To do this, they 

quantified the visual character of the fractal patterns using a parameter called "fractal dimension" (D). This 

parameter describes how such shapes at different magnifications combine to build the resulting fractal 

pattern. As the name fractal dimension suggests, this construction process determines the dimension of the 

original fractal pattern. For Euclidean forms the dimension is a simple concept and is defined by integers (1, 2, 

3). For a line, which is not a fractal structure, D = 1; for a completely filled area, which is not a fractal structure 

either, D = 2. The repetitive structure of a fractal causes the line to progressively occupy the area: D >1 - < 2. 

Primera lámina del test de 
Rorschach 

https://historia-arte.com/movimientos/%20expresionismo-abstracto
https://historia-arte.com/movimientos/%20expresionismo-abstracto
https://historia-arte.com/movimientos/%20expresionismo-abstracto


___ 

The fig. shows how D affects visual appreciation. Fractals with a D value close to 1 are less complex than those 

where D is close to 2 in which the repetitive motif builds a more variegated structure (Taylor et al. fig. 4). 

Rogowitz and Voss speculated that the Rorschach figures were fractal patterns corresponding to D-values 

close to 1.25. If so, Richard P. Taylor suggested that the figures produced by the Surrealists and continued by 

the Abstract Expressionists might as well be fractals. 

 

 

For his part, in 1995 Clifford A. Pickover created fractals using a computer with different values of D and 

found that people showed a preference for high values, close to 1.8. The following year Deborah Aks and 

Julien Sprott generated fractals using a different mathematical method. In this case, the preferences pointed 

to lower values of D, around 1.3. They interpreted it to be the fractals found in nature (clouds, coastlines) and 

suggested that the preference is due to the constant sight of such forms. It does not seem, therefore, that 

there is a preferred value of D; the aesthetic quality must depend on how the fractal is generated. There are 

three different ways to generate fractals: by natural processes, by mathematical techniques (eg Pickover or 

Aks) or by human action (abstract expressionists like Jackson Pollock). To determine if a universal aesthetic 

quality might exist, Richard P. Taylor et al. did a study incorporating the three categories of fractals, regardless 

of their origin, finding a preference for values of D between 1.3 and 1.5. 

 

 Fractal dimension (D) of several typical natural forms 

 

Natural form type  Fractal dimension (D) 

Coastlines 

South Africa, Australia, Britain 

  
 

1.05–1.25 

Norway  1.52 

Galaxies (modelled)  1.23 

Cracks in ductile materials 

Geothermal rock patterns Woody 

plants and trees Waves 

Clouds 

Sea Anemone 

 1.25 

1.25–1.55 

1.28–1.90 

1.3 

1.30–1.33 

1.6 

Cracks in non-ductile materials  1.68 

Snowflakes  1.7 

Retinal blood vessels  1.7 

Bacteria growth pattern  1.7 

Electrical discharges  1.75 

 

(Tomado de: B. Spehar et al., Table 1, pg. 815) 

 



(c) 

(b) 

(a) 

 

     Fractales natural y matemático. Detalle de trayectorias de goteo no-caótico (a) (R.P.         

Taylor, Sci. Am., pg. 118)                      y caótico (b) generadas por un péndulo, y detalle 

de la obra de J. Pollock “Number 14”, 1948 (c). 

(R.P. Taylor et al., + plus magazine, fig. 1) 

  

Paul Jackson Pollock referred to his technique in an article published in Possibilities (1947-8):  

“On the floor I am more at ease, I feel nearer, more a part of the painting, since this way I can walk 

around it, work from the four sides and literally be in the painting… When I am in my painting, I'm not 

aware of what I'm doing. It is only after a sort of 'get acquainted' period that I see what I have been 

about. I have no fears about making changes, destroying the image, etc., because the painting has a 

life of its own.” 

 

   
                                 J. Pollock, “goteo” y “vertido”  Convergence (1952), Albright-Knox Art Gallery  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    (Fotografía de Hans Namuth) 

 

Richard P. Taylor et al., publicaron en 1999, en Nature: 

“Fractal analysis of Pollock’s drip painting”: “Scientific objectivity proves to be an essential tool for 

determining the fundamental content of the abstract paintings produced by Jackson Pollock in the late 

1940s. Pollock dripped paint from a can onto vast canvases rolled out across the floor of his barn. 

Although this unorthodox technique has been recognized as a crucial advancement in the evolution of 

modern art, the precise quality and significance of the patterns created are controversial. Here we 



describe an analysis of Pollock’s patterns which shows, first, that they are fractal, reflecting the 

fingerprint of nature, and, second, that the fractal dimension increased during Pollock’s career […] His 

initial drip paintings of 1943 consisted of a single layer of paint trajectories that occupied only 20% of 

the 0.35 m2 canvas area [D= 1,3 – 1,5]; by 1952 he was painting multiple layers of trajectories that 

covered over 90% of his 9,96 m2 canvas [D = 1,9] . It is important that Pollock introduced his fractals 

systematically: the initial fractal layer essentially determined D by acting as anchor layer for the 

subsequent fractal layers, which then fine-tuned the value of D”. 

 

In 2013 Richard Taylor et al. extended the study of Pollock's fractal features. They distinguished the influence 

of the artist's body movements (movement dimensions) from the frequency of the drip or the peculiarities of 

the pouring (drip dimensions); They also distinguished the monofractality of the first layer of paint (anchor 

layer) from the multifractality of the various layers superimposed depth); the latter in a similar way to the 

arrangement of stars and galaxies in the universe (Sylos Labini et al.; Mureika and Dyer). Previous studies 

identified the importance of the anchor layer, the one that dominates the construction process and 

determines the D value of the other layers. Taylor also compared fractals made by people of different ages. 

Fractals generated by adults present, in general, higher D values. 

 

Pollock's work was called Fractal Expressionism to distinguish it from computer-generated fractal art and 

natural fractal structures. Fractal Expressionism indicates an ability to directly generate and manipulate fractal 

patterns. Pollock's painting is also related to the Surrealist technique called “psychic automatism”, in which 

the artist paints quickly and spontaneously, at a speed that, it is estimated, exceeds the capacity of a 

conscious intervention. Pollock had great influence on the Canadian group Les Automatistes ─ a group of 

Quebecois artistic dissidents from Montreal, Quebec, Canada. The movement was founded in the early 1940s 

by the painter Paul-Émile Borduas. Les Automatistes were so called because they were influenced by the 

surrealism and its theory of automatism. Among others: Marcel Barbeau, Roger Fauteux, Jea-Paul Riopelle, 

Fernand Leduc o Françoise Sullivan─, but also, for example, Joan Miró. 

                                    Joan Miró, L’Oiseau de Feu, 1963.     Jean-Paul Riopelle, Triptyque Orange, 1967 

 

Given the "exorbitant" value reached by Pollock's paintings ─> $ 40 M, figures until then only reached by 

painters such as Rembrandt, Velázquez or Da Vinci ─ and of this movement, the fractal analysis technique has 

been used to authenticate the authorship of the works, although there is currently no consensus to that 

effect. More radical is the interpretation of Jones-Smith that although in his initial studies he supported 

Taylor's thesis, he later questioned it.  

 

“An image processing technique that is used to analyze galaxies might also have applications in the 

world of abstract art. Scientists in the US and Canada have shown that it might be possible to use 

"multi-fractal" analysis to distinguish between works by different artists” (Phys. Rev. E 2009; 79: 

046101).  



The image processing technique based on multifractal analysis has been used to differentiate works by 

different painters from the Les Automatistes group. 

 

Ruebin Kadish, one of Robert Pollock's friends, noted:  

“I think one of the most important things about Pollock's works is that it's not so much what you're 

looking at as what's happening to you when you look at one of his works in real life. particular". 

 

Imagination is the only limit to technological possibilities.  

                       

 

 Atanasio Kircher: Musurgia Universalis             Ars Magna Lucis et Umbrae 

 

Of course, the distant future is unthinkable, but there are emerging technologies, accessible in the 

near future, that meet the requirement of conflicting technologies: human cloning, genetic engineering, 

tissue engineering, organ and limb regeneration through master gene rule, intelligent prosthetics, induced 

longevity, suspended animation or controlled hibernation, organoids, virtual human, intelligent machines, 

biobots, nanotechnology and space colonization. Just an illusion? Was it a dream? 

 

With a very fertile imagination bubbling under that forehead that, according to himself, "was always 

pregnant" – My forehead is pregnant / Without ever giving birth (Letter to a lady)– the appearance of the 

Earth was not enough for him, nor the set of the orbs, to look for images with which to express their 

thoughts; and he penetrated into his secrets and into his arcana as he penetrated, at times, into the sinuses of 

the earth after monstrous phenomena with which to paint the struggle of the passions or somber 

backgrounds for the pictures that his pen traced. Such deep purposes forced him not to recognize any limit to 

the scene. He carried these characters through the realms of the earth and through the realms of the sky; he 

made them traverse the orbs or descend from the spheres. His stage was the universe; the actors of it, the 

gods and men, the passions and the vices, the stars and the elements; the time of him, the centuries and 

eternity. 

 

He was very fond of using scientific terms and knowledge in all his works, and even had a certain predilection 

for astronomy, geometry and arithmetic; hobbies that can only be conceived in a writer who knows science 

enough to appreciate it and use it, at least, as an object of learning, or in a poet who carries his fantasy 

through that fertile field whose truths are familiar and pleasant to him. However, it is very difficult to deduce 

from a poetic work the rigor of a scientific theorem. Don Pedro Calderón does not belong to those writers 

who, attached to tradition, seek to demonstrate that there is no principle in modern science that was 

unknown to the ancients. The nihil novum sub sole is a huge mistake in the face of progress. 

 

 



Language is the most difficult thing to modify in science; it never conforms to natural truth, but to the 

impression of the senses and to custom. The words heaven, fate, star, sign, destiny, spell, horoscope and 

others of equal or analogous meaning, refuted a hundred times by our poet, are found, however, in all the 

pages of his works; not only as a poetic resource, but as a custom, as a common way of speaking. The time 

required the use of these voices and many others that were common currency in all classes of society. Thus, 

in The Exaltation of the Cross he makes Siroes say: 

“Geromancy on earth / Eteromancy in the wind, Hydromancy in water, / Pyromancy in fire”. 

 

Calderón deeply believed that science was above nature and, above science, love and power; the one 

generating life and the other harmonizing its laws. And with such logical force he always exhibits this belief 

that it is impossible to deny him a single statement without denying his whole system. Natural laws are at the 

same time daughters of the power that creates them, of the love that relates them, of the science that makes 

them useful and of the nature that shelters them in its bosom. That is why in his dramas and, above all, in his 

sacramental acts, Power, Love, Science and Nature always appear personified, with these or other names. 

And partially exposing this system in so many works, he summarizes it in the most fundamental, in which his 

thought almost always preoccupied, in which he had his attention fixed perhaps for thirty-eight years, in Life 

is a dream, conceived as doubt of youthful imagination in 1635 and completed as a system of beliefs and as a 

product of conviction in 1673. The struggle of the four elements establishes there the moral and material 

order of the universe, subordinating it to science as a set of laws and phenomena, to love as beauty and 

usefulness, to power as creation. 

 

Calderón marks the transition from the collective theater of the corrals towards the illusionism and 

lavishness of the baroque courtly scenery, in a progressive spectacularization of the scene. The increasingly 

rich use of scenic motifs began in Lope's time, in which the Spanish court hired Cosme Lotti, a Florentine 

engineer and architect, who at the same time painted and devised automaton figures and movable sets. 

Calderón felt the theater as a synthesis of the arts; Giving everything and not giving anything talks about the 

sympathy that painting, poetry and music have with each other. According to Charles V. Aubrun, it is a total 

spectacle, which creates a parallel universe as well as an airtight one. Calderón had the most advanced 

theatrical technology, which he used to devise the staging of mythological dramas, autos sacramentales and 

some works such as La Hija del Aire. In the cars, Calderón wrote the Memorias de Apariencias, with the 

figures of each one of the cars, their exit to the central stage, the combination of appearances and 

disappearances in various places of this. In the mythological and court theater, especially from his last 

period, Calderón reaches sumptuous sets, multiple and ingenious ways of fusing diverse elements. 

Appearances allowed for the wondrous appearance and disappearance of certain characters. 

 

Having studied with the Jesuits, Calderón was undoubtedly aware of the work of Athanasius Kircher S.J. 

(1602-1680), who developed a complex scenographic doctrine inspired by the metaphysics of Platonism, 

which also influenced Calderón. For Kircher –Antonio Regalado comments– the play of light and shadow 

causes in the spectator a state of extraordinary admiration, «as if the entire universe were contained within 

the confines of the theatre, a miniaturization of the universe-world, a theatrical space that reflects the 

primordial light in the representation of the sublunary world. Kircher conceived his theater of mirrors based 

on a specular machine that he could create, among many illusions, that of a labyrinth. At a time when reason 

is confronted with the magical vision of the world, Kircher advanced the notion of a rational magic capable of 

putting natural phenomena into play, which he baptized with the name of thaumaturgos mechanismos, that 

is, the theatrical machinery, the tricks. 

 

 



And everything is creativity in Virtual Reality. 

Currently, the computer age culminates the media revolution and takes the myth of the cave – conflict 

between appearance and reality – to a new paradigm, creating the so-called «virtual reality» or «artificial 

reality». Simulation technology that immerses the user in three-dimensional worlds generated by the 

computer; revolutionary technology by which we are immersed in worlds built on demand: a room, a city, the 

solar system or the interior of the human body. Used today in architecture, engineering or design, tomorrow 

it will be mass entertainment, a substitute for travel, cybersex or virtual surgery and, in the future, it will have 

transformed human life. There is also talk of "mirror worlds", computer versions of fictional universes; In any 

case, they are microcosms of the computer age, parallel to what the Gothic cathedrals constituted for 

scholasticism or what the theatrical spectacle represented in the world of Calderón. 

 

De la mano de la realidad virtual surge un concepto íntimamente relacionado, el de ciberespacio, que 

constituye una especie de realidad virtual consensuada. Hoy, ahora, unas cuantas decenas de millones de 

usuarios de Internet en más o menos 140 países recorren la geografía electrónica de lo que el novelista de 

ciencia ficción William Gibson (n. 1948), en su paradigmática Neuromancer (1984), ha denominado 

ciberespacio: un espacio imaginario –pero real– que existe únicamente «en» los ordenadores. Como el sabio 

ciborg de la novela Cismatrix (1985), de Bruce Sterling (n. 1954), estamos convencidos de que «hay un 

mundo tras esta pantalla». Significativamente, en torno todavía al nuevo milenio se han sucedido una serie de 

películas obsesivamente centradas en las paradojas de la realidad virtual, retomando el dilema calderoniano 

entre vida y sueño en el contexto de la denominada cibercultura, que emerge del ciberespacio en cuanto 

espacio social. Acotando la terminología, ciberpunk es una clase de ciencia ficción en la que la acción tiene 

lugar en ambientes de realidad virtual inmersos en Internet y que representan una cultura global de 

alienación distópica. Por extensión, ciberpunk es una cultura popular que recuerda el ethos de la ficción. Se 

pregunta Muñoz Molina en La realidad de la ficción: «qué parte de ficción hay en la realidad, qué parte de 

realidad hay en la ficción». 

 

All the fiction films cited share an endemic pessimism regarding imaginary dystopias. The prototype is The 

Matrix, which can be seen as a revision, in the cyberpunk era, of the quintessential Calderonian classic, La 

Vida Es Sueño. Matrix takes up, although at no time does it refer to it, the two poles of Calderón's work: 

epistemological aporia and conflict between human freedom and divine foreknowledge. Like Sigismund, 

prince of Poland, whom Basilio, his father, warned by a horoscope that his son would rebel against him, has 

relegated, chained, in a lost tower in some wild mountains, the protagonist of The Matrix, Neo, lives in a 

virtual universe without knowing that he has been designated by an oracle as the Chosen One who will rebel 

against the virtual universe created by machines to put humans into a permanent sleep. Like Sigismundo, Neo 

feels an initial discomfort and, if he does not question the order of Nature, as in the famous opening 

monologue, he explores cyberspace in search of answers. It will be a female figure, Trinity, strangely 

designated by her masculinity, like Rosaura disguised as a man, who will first make him come out of her 

solipsistic confinement. The film's "matrix" takes up Gibson's term; It is a cross between cyberspace and 

virtual reality, which reflects one of the axes of cyberculture. Faced with the optimism of a certain techno-

transcendentalism, The Matrix falls within the pessimistic cyberpunk side, closer to the Calderonian dialectic 

of disappointment. 

 

Conclussion 

 

In 1982 the organization Leonardo / ISAST ─evoking the interdisciplinary activity of Leonardo Da Vinci 

(1452-1519)─ was established as a forum to explore the mutual influences of art and science: “Where Art, 

Science and Technology Converge”. Similarly, the Media Laboratory at the Massachusetts Institute promotes 



an "antidisciplinary culture" using artistic and scientific means to create new technologies (a2ru: Alliance for 

the Arts in Research Universities). In 2015, the National Academies Keck Futures Initiative convened a meeting 

to explore "art and science, engineering and medicine frontier collaborations," with the goal of addressing 

and solving "real world" problems. Or the Dejerassi Resident Artists Program, in Woodside, California, 

annually hosts a month-long “retreat” on art-science collaboration. And multiple organizations are promoting 

similar activities. Today, globalization, the Internet (5 G) and the understanding of the neurophysiological 

bases of brain activities reinforce the interest in complex networks that suggest connections between 

apparently disparate elements of our biological and social environment (see: C. Wellbery). 
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