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b Peter Weibel

Ryoji Ikeda is one of those twenty-first-century artists whose works
do not depend on materials being shaped and structured, but rather
on data being organized — because they know only too well that the
world of today is primarily a world of data. He is an exemplary artist
of the “infosphere”, the world of electromagnetic waves.

In 2012, Ikeda and Carsten Nicolai were awarded the ZKM’s Giga
Hertz Prize for Sound Art in recognition of the duo’s encyclopedic
exploration of sound’s visual forms. They presented sound’s math-
ematical and physical properties in the book and CD-ROM entitled
cyclo. id. The result is an atlas of more than a thousand waveforms
and sinus waves. lkeda essentially restricts his sound art to hiss,
to noise as described in bits and bytes. Since he mainly generates
his sounds from digital sources, he is able to transform the digital
data synesthetically, into corresponding acoustic and visual forms
(e.g., test pattern, 2008). Ikeda is one of the very first data artists to
translate the data world of the infosphere into art forms for our eyes
and ears, as can be seen in the titles he chooses, such as dataplex
(2005), dataphonics (2006—2011), and data.tron (2007). He pene-
trates this world like a hacker and visualizes its hidden key charac-
teristics, its code: data flows and abstract computing processes un-
ravel and surround the viewers/listeners.

Since the very beginning, the Earth has been surrounded by an elec-
tromagnetic field. Nevertheless, the globe’s magnetic properties
were discovered only about 1600 by William Gilbert. Michael Far-
aday is regarded as the father of electromagnetism. In 1873, James
Clerk Maxwell wrote in his Treatise on Electricity and Magnetism:
“For instance, Faraday, in his mind’s eye, saw lines of force traversing
all space where the mathematicians saw centers of force attracting
at a distance.” In the nineteenth century, Faraday and Maxwell pro-
vided an experimental and mathematical account of electricity and
magnetism as interrelated phenomena. With his spark gaps experi-
ments conducted in Karlsruhe from 1886 to 1888, Heinrich Hertz pro-
vided empirical proof of the existence of electromagnetic waves and
proved Maxwell’s mathematical theory, according to which light con-
sists of electromagnetic waves. These spark gap experiments about
130 years ago laid the foundations for radio technology. Since then,
it has been possible to send messages via electromagnetic waves.
This is the basis of telematics culture per se, from telephone through
to television — all of which hinge on the separation between messen-
ger and message: data travel without (the body of) the messenger.

Electromagnetic waves are mainly emitted by the sun, parallel to
cosmic microwave background radiation. One of the riddles of evolu-
tion is why nature did not furnish us with natural organs that are able
to perceive a larger spectrum of electromagnetic waves, for our eyes
and ears respond only to a very limited frequencies. Humans there-
fore have to rely on constructing artificial, technical organs for them-
selves, like radio, radar, telephones, TVs, satellites, and smartphones
in order to expand the range of electromagnetic waves accessible to
them. Thanks to these new artificial organs, Earth’s electromagnetic
field has become a global carrier of information. In the wake of the
atmosphere, an ever greater and denser digital infosphere has arisen,
which has become just as vital to the lives of Earth’s seven billion
inhabitants. This worldwide network of wireless radio connections
spanning the globe guarantees global data exchange and structures
transportation of goods and people. For the twenty-first century,
therefore, the following formula can be proposed: “Media, Data, and
Men” (Peter Weibel, 2011).

Since the mid-twentieth century, there have been new electronic
and digital art forms that lock into the expanded spectrum of elec-
tromagnetic waves. Ryoji Ikeda is one of the artists who surf this
spectrum masterfully. If Seth Lloyd is right when he claims in his
book, Programming the Universe (2006), that the universe consists
of bits of information and that each electron, atom, and molecule
registers these bits — i.e., that the universe itself is a gigantic com-
puter — then lkeda must be the master programmer of the mathe-
matical universe.




Why is Ryoji Ikeda a prototypical twenty-first-century artist? Why is
his oeuvre so fundamental, so innovative, and so relevant?

The Noetic Turn I: From Language to Tools
Ryoji lkeda has grasped like few before him how the function of art
has changed through interaction with other, rival cognitive systems

The Physics of Art

b Peter Weibel

Through narrated and written myths, humans tried to explain the
! world and to act through linguistic communication. Cosmogenesis,

anthropogenesis, the creation of the world, and the evolution of

man are all described and explained in linguistic metaphors. Lan-
guage becomes the model of the world and the world a reflection
of language. Philosophy as a language-based medium of knowledge

and systems of explaining the world. For centuries, art, philosophy, B starts to give language an absolute status as the medium of knowl-
and religion formed a triad of competing systems for explaining the E edge. Theology follows it with the statement: “In the beginning was
world. The religions, philosophies, and arts provided major narra- Jj the Word” (John 1:1). Language-based media explain the world in
tives, which continue to fascinate to this day, concerning the big

questions facing humankind: Where do we come from? Where are

words and sentences, melding mythical, religious, philosophical,
and rhetorical narratives.

we going? What do we want? Who are we? And the questions about - The tradition of considering language as a medium of truth and
the dramas of the beginning and end of space, on human birth and knowledge starts with the Greeks. Parmenides of Elea provided
death. Johann Wolfgang von Goethe once said: “Who has science . an answer in 500 BCE to the question of how language as a me-

and art also has religion; who lacks both science and art have better

have religion.”" Because these are merely narratives, a part of them

is also included in all other narratives, and the narrative of religion
can, under certain conditions, offset all other narratives. Interestingly m

enough, because he was a child of the modern age, Goethe relied on

science instead of philosophy.

In modern times, science and technology joined philosophy,

|
art, I

and religion. However, the focus shifted from explaining the world l

to changing the world, as evidenced by this quote from Karl Marx: I

“The philosophers have only interpreted the world, in various ways. -

The point, however, is to change
it.”* Politics assumed a new role
as part of this impulse to change
the world. Needless to say, these
realignments of the different
systems of reference — namely
art, philosophy, religion, science,
technology, and politics — also
spawned new combinations,
from theosophical art through to

dium directly relates to the
knowledge of being: “Thinking
and being are the same.”” Par-
menides’ theory of cognition is,
in other words, one of the ear-
liest models of an epistemology
based purely on thought and
language. Since then, empirical
experimental systems have not
led the cognitive and knowl-
edge trees; rather, it has been

language-based disciplines such as rhetoric, grammar, dialectics,

m arithmetic, geometry, astronomy, music, or precisely the six episte-

mes of Greek and post-Greek philosophy. Manual, tool-based dis-

== Ciplines such as agriculture, architecture, painting, etc. — in other
™ words, techne — were located on the lowest rung of the hierarchical

B scale of knowledge.

The challenge of modernity hinged on the introduction of experi-

M mental systems based on experience and reason. British Franciscan

m monk and philosopher Roger Bacon wrote in his Opus majus (1266):

political theology. Today, art, philosophy, religion, science, and tech- : “For there are two modes of acquiring knowledge, namely, by rea-
nology assume new tasks through their interaction. Twenty-first-cen- - soning and experience.”® In the nineteenth century, theory and ex-
tury art relies on the new referential systems, such as the natural sci- = perience entered into a new alliance as mutual correctives. On the
basis of theories, new experiments were made and these in turn
changed the theories. In 1855 and 1856 Claude Bernard published
from language-based to tool-based systems of knowledge, from the i his two-volume Legons de physiologie expérimentale appliquée a

ences, technology, and politics. Ryoji Ikeda operates in this new, noetic
context of twenty-first-century art, which can be defined as the shift

humanities to the technical sciences.

Language was one of the first tools, if not the ur-tool. Written script
is the first medium of absence, the first recording or storage system.?

m /a médecine and in 1865 his Introduction a I'étude de la médecine

experimentale. Experimental systems — a weave of theories and hy-

1 Johann Wolfgang von Goethe, “Zahme
Xenien IX” (1827), in: Siegfried Seidel (ed.), Po-
etische Werke [vols. 1-16], vol. 2, Aufbau, Berlin,
1960, pp. 382f. English quote from: The Sayings
of Goethe, D. J. Enright (ed.), Duckworth, Lon-
don, 1996, pp. 48-51.
2

___ Karl Marx, Thesen iiber Feuerbach . 4 Die Vorsokratiker. Griechisch / Deutsch,
(1845), in: Marx-Engels Werke, vol. 3, Dietz, Berlin, g J32P Mansfeld & Oliver Primavesi (eds.), Rec-
1969, p. 7. Available in English as Thesis on Feuer-  lam, Stuttgart, 2011, p. 323. Available in English:
bach, in: Marx/Engels Selected Works, vol.1,  Richard Geldard, Parmenides: The Way of Truth,
Progress Publishers, Moscow, 1969. Monkfish Press, Rhinebeck, 2007. .
3___ Sigmund Freud, Civilization and its Dis- Il 5 — Roger Bacon, Opus majus (1266), Uni-
contents, Penguin Freud Library, Penguin, Har-  versity of Pennsylvania Press, Philadelphia, 1928,
mondsworth, 1985; Friedrich Kittler, Grammo- =m part 6, ch. 1. . . .
phon, Film, Typewriter, Brinkmann & Bose, Berlin, 6 Hans-Jérg Rheinberger, Experimental-
1986. systeme und epistemische Dinge. Eine Geschichte

W der Proteinsynthese im Reagenzglas, Wallstein,
Gottingen, 2001; Bruno Latour, Science in Action.
How to Follow Scientists and Engineers through
Society, Harvard University Press, Cambridge,
MA, 1987; and Bruno Latour, The Pasteurization
of France, Harvard University Press, Cambridge,
MA, 1988.

potheses, of tools and lab tests — laid the foundations for the sci-
entific revolutions of the nineteenth century.’® A new world arose
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with the help of test tubes, microscopes, x-rays, and other appa- . his art is representative of the noetic turn. Language arises as script
ratuses. Tools and apparatuses become so important because the - and as speaking through apparatuses. Visibly and audibly, language
relationship between theory and empirical evidence is reversed. = becomes the effect of tools. Language becomes a physical code, a
Theory itself becomes a tool. With the tool of theory — the equations u kind of software that can be simulated on any hardware, a program
of James Clerk Maxwell (1864), for example — Heinrich Hertz suc- J that runs on any operating system. This can be observed in detail in
ceeds between 1886 and 1888 in finding empirical proof of electro-‘ Ikeda’s work, e.g., when, in the performance superposition (2012),
magnetic waves, whose existence Maxwell had postulated in theory. B he has two actors using Morse code and then has the image trans-
Tools become an instrument of noetics. mitted by video, both optically and acoustically. With the tapping of
Using tools and machines, people create new materials and, later, B the metal objects he not only generates sound and radio signals, but
working with new machines, they create technical artifacts that are g also letters and Morse code. lkeda is thus an artist, poet, and musi-
made by man, not nature. Using tools, man emerges from the cycle ga cian of the technological age.

of nature, and this leads to a radical turn in the knowledge trees. I

The noetic turn from language-based media to tool-based media in = The Noetic Turn Il: From Materials to Data

the twentieth century is most clearly marked by Buckminster Fuller H lkeda is definitely a prototypical twenty-first-century artist, because
in his essay Operating Manual for Spaceship Earth (1968). Here, he = he has resolutely accomplished another important turn in an almost
asserts that Earth is a spaceship and we humans its crew; however, _ unparalleled way: namely, the turn from machines and materials to
this crew does not have an operating manual and the latter cannot ] media and data.

be provided by philosophers and politicians — only by planners, ar- s Art at the beginning of the twentieth century relied firmly on the
chitects, and engineers, meaning toolmakers in the broadest sense - concept of material. In the first half of the century there was a ver-
of the term. (“So, planners, architects, and engineers take the initia- ™ jtable cult of material. Between 1923 and 1926, the Dadaist Hans

tive. Go to work, and above all cooperate and don’t hold back on one Richter published a magazine
another or try to gain at the expense of another. Any success in such entitled G. Material zur elemen-
lopsidedness will be increasingly = taren Gestaltung [G. materials
short-lived. These are the syner- - for elementary design]. Indus-
getic rules that evolution is em- = trial materials were the starting point for painterly, sculptural, and
ploying and trying to make clear M architectural endeavors, from Pablo Picasso and the Cubists through
to us. They are not man-made :Tatlin, the Italian Futurists, Kurt Schwitters, and the Dadaists, to
laws. They are the infinitely ac- m Material painting in Italy in the 1950s. Germany’s Bauhaus, one of

commodative laws of the intellectual integrity governing universe.””) ga the most influential art institutions in the twentieth century, also fo-
The new noetics turns the knowledge trees upside down. The Artes & cused on the machine-based, industrial aesthetic of new materials
mecanicae, the techne, are now at the top. As a medium, language E and their design.® The concept of material became the very basis for
is no longer the highest one; it is replaced by the technical arts and m the concept of design.’ In its wake, twentieth-century art schools no
sciences as the new, highest cognitive medium. Modern natural sci- I longer called themselves art academies, but design academies.
ences only made theoretical progress on the back of technological m The Industrial Revolution depended on machines and materials — on
development. Without the ubiquitous apparatus of modern labs, we g machines for movement such as automobiles, railroads, and air-
would have never created the modern world. Language-driven media ™ planes, as well as on materials such as steel, glass, and concrete.
only described this modern, technical world. It is tool-based media [l Frank Lloyd Wright, a crucial architect of Modernism, rightly summa-
that first created it. B rized the formula for twentieth-century aesthetics as Machinery, Ma-
terials and Men - or so the title of one of his Kahn Lectures of 1930."
lkeda moves perfectly in this modern, apparatus-based and tool- I The postindustrial revolution and post-modern aesthetics rely on
driven technological world, in the world of particle and quantum machines of communication — so-called media — where the focus
physics, in the modern labs of electromagnetic waves and informa- ~ison generating, transmitting, and storing information. Under the
tion technologies, in the digital world. His art is tool-based and relies = auspices of globally dominant, digital information and communica-

on the referential systems of science and technology, meaning that ™ tions technology, therefore, the classic, analog Modernist formula
[

7 Richard Buckminster Fuller, Operating
Manual for Spaceship Earth, Simon & Schuster,
New York, 1968, final paragraph.

8 Lazl6 Moholy-Nagy, von material zu ar-
chitektur, vol. 14, Bauhausbucher, Langen, 1929.
9 Piet Mondrian, Neue Gestaltung. Neo-
plastizismus, vol. 5, Bauhausbiicher, Eschwege,
1925.

10 Frank Lloyd Wright, Modern Architec-
ture: Being the Kahn Lectures for 1930, Princeton
University Press, Princeton, 1931.
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of “Machinery, Materials, and Men” can be replaced by a new digital _ The Noetic Turn Ill: From Entropy to Information

formula, namely “Media, Data, and Men”. Media have become a new ™ Thirdly, lkeda is a prototypical twenty-first-century artist because
form of reality. Media and the digital distribution of data have placed he has fostered the new alliance of science and art, which, under
humans in a new relationship to their environment. Simulation pre- ~ the banner of Renaissance 2.0, can be construed as an expanded
cedes reality now and replaces it, or so Jean Baudrillard teaches us. — Renaissance, as the new scientification of art. As part of the altered
Modern, computer-based technology has also changed our concept I reference systems, art refers to the theories and insights of phys-
of materials by making it possible to penetrate far deeper into the | ics, some of which had already become apparent in early moder-
realm of matter than previously has been conceivable — namely, into I nity or in Modernism’s basic currents. One need think only of the

the world of atoms, molecules, and subatomic particles. cultural context that contributed to the emergence of Cubism, i.e.

|
M the debate on the fourth dimension and Einstein’s general theory of
Ikeda has created a large number of pieces that explicitly focus on m relativity." In her fundamental study, first published in 1983, Linda
data fields and data relationships. datamatics (2006) explores the in- g2 Dalrymple Henderson shows that two spatial concepts that are be-
visible, multiple substances of data. In a series of experiments, lkeda I yond immediate contemplation — the curvature of space in non-Eu-
uses pure data as a source for sound and visuals, combing through i clidian geometry and the fourth dimension of space — were central
abstract and mimetic presentations of matter, time, and space in a ™ to the development of modern art. The possibility of a fourth dimen-
powerful and breathtakingly accomplished work. Projecting dynamic, - sion suggests that our world could be part of a form of existence in
computer-generated imagery, lkeda’s intense yet minimal graphic M higher dimensions. This gnostic idea promoted radical innovations
renderings of data progress through numerous dimensions. From 2D gg by countless Modernist artists. The influence the interest in higher
sequences of patterns derived from hard-drive errors and studies of = dimensions of space had on art and culture can, Henderson says,
software code, the imagery transforms into dramatic, rotating views __ be traced right up to contemporary art, not least because of the in-
of the universe in 3D, while the final scenes add a further dimension, _ sights gained from string theory in the 1980s and computer graphics.
as 4D mathematical processing
opens up spectacular and seem- Continuing these progressive Modernist trends beyond all theo-
sophical and gnostic currents,” which constitute one of the main

streams of Modernism, Ryoji Ikeda relies on an early modern alli-

ingly infinite vistas. A powerful
and hypnotic soundtrack reflects
the imagery through the meticu- - 2NCe of the natural sciences and art.

lous layering of sonic components, producing immense, apparently m= In his famous Treatise on Painting — which was written around 1495,
boundless acoustic spaces in an audiovisual concert. In datamatics I and first published in Italy and France in 1651 and in Germany in 1724
[ver 2.0] (2006—2008) Ikeda adds yet another layer. He employs re- ™ — Leonardo da Vinci declared that “painting is a science.” In the sié-
al-time program computations and data scanning to create an ex- ™ cle d’or — the seventeenth century — painting was part of a network
tended new sequence that is a further abstraction of the original work. B of sciences. Landscape painters such as Pieter Jan Snayers were in
The technical dynamics of the piece, such as its extremely fast frame == close collaboration with geometers, cartographers, and engineers
rates and variable bit depths, continue to challenge and explore the - aiming at discovering new modes of depicting landscape. For a fairly
thresholds of our perception. I long time, painters actively contributed to a glorious engineering
data.tron (2007) is an audiovisual installation, where every single - culture. However, times have changed. It holds as one of the par-
pixel of the visual image is strictly calculated by mathematical prin- gg adoxes of modernity that modern painting — by way of its furious
ciple, composed from a combination of pure mathematics and the  program of reduction (e.g. monochromatic paintings) and due to its
vast sea of data present in the world. These images are projected m paradigm of self-expression — forfeited this solid classical link be-
onto a large screen, heightening and intensifying the viewer’s per- g tween science and art.

ception and total immersion in the work. Visitors will experience the r

vast universe of data in the infinite space between zero and one. _ In his continuation and reinterpretation of Modernism, lkeda thus
In data.tron [8K enhanced version] (2008—2009) visitors are literally .n proceeds from the strictly physical basis of art, relying here on the
immersed in the work, as data is seamlessly projected onto the gal-™ revolutionary positions of German Romanticism. Key sections of the
lery wall and floor from eight sources. . latter were politically conservative, favoring monarchic regimes and

M_______ Arthur I. Miller, Einstein, Picasso.
Space, Time, and the Beauty That Causes Havoc,
Basic Books, New York, 2001; Linda Dalrymple
Henderson, The Fourth Dimension and Non-Eu-
clidean Geometry in Modern Art, The MIT Press,
Cambridge, MA, 2013.

12___ Eric Voegelin, The New Science of
Politics, University of Chicago Press, Chicago,
1952, p. 107 (see chap. IV: “Gnosticism — The Na-
ture of Modernity”).
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opposing the French Revolution, while resisting the Enlightenment B (X, nX, €X, yX, aX, MX, to be in proportion to one another, as the
and science and supporting religion. But in its early, idealist phase — gl Numbers, 1, 8/9, 5/6, 3/4, 2/3, 3/5, 9/16, 1/2, and so to represent
the epoch of the manifesto by Georg Wilhelm Friedrich Hegel, Frie- Jll the Chords of the Key, and of a Tone, a third Minor, a fourth, a fifth,
drich Hélderlin, and Friedrich Wilhelm Joseph Schelling, “The Old- g a sixth Major, a seventh and an eighth above that Key: And the In-
est Systematic Program of German Idealism” (about 1797) and the | tervals Ma, ay, ye, €n, ni, iA, and AG, will be the Spaces which the
time of Johann Gottlieb Fichte’s Science of Knowledge (1794—1795) ~ several Colours (red, orange, yellow, green, blue, indigo, violet) take
- Romanticism sought a conceptual and scientific approach.” One __ up.”"” So he was the first to provide a mathematical theory on the
outstanding example for many was the treatise “Physik als Kunst.” g relationship between colors and sounds.
[Physics as Art]" Ikeda’s agenda can be construed as “art as phys- ™ Hermann von Helmholtz further expanded on the mathematical
ics,” in line with these sources of progressive modernity. = theory of acoustic and optical stimuli in his physiology of hearing
M and seeing, Die Lehre von den Tonempfindungen als physiologische
At the beginning of this field of research was Isaac Newton’s Op- - Grundlage fiir die Theorie der Musik (1863) (published in English as
ticks, or a Treatise of the Reflections, Refractions, Inflections and  On the Sensations of Tone as a Physiological Basis for the Theory of
Colours of Light (1704). In the book, Newton summarizes the conclu- - Music, 1912). With his mathematical studies, Helmholtz pinpointed
sions from his discovery of 1666 that white light consists of rays that new links between physics, physiology, and aesthetics, as Gustav
refract differently and correspond to the color spectrum. = Theodor Fechner did with his theory of psycho-physics (1860).
What is new about Newton’s work is his precise description of exper- r After Newton, James Clerk Maxwell was the first to provide a purely
iments and the conclusion he draws from them. Newton invented the - mathematical representation of the fundamentals of physics. Be-
art of systematic experimentation and called this a theory. He there- tween 1861 and 1864 Maxwell devised an electromagnetic theory
fore starts his book on optics with the following sentence: “My de- J of light in which he first asserted the existence of electromagnetic

sign in this Book is not to explain the Properties of Light by Hypoth- ™ waves and then equated the speed of light with the speed of elec-
eses, but to propose and prove them by reason and experiments.”” I tromagnetic waves.” Heinrich
We can hear Roger Bacon’s (Opus majus, 1266) words echoing here. - Hertz, a student of Hermann von
Newton not only investigated optical laws but also saw how these Helmholtz, conducted thought
were related to the laws of acoustics: “For as Sound in a Bell or mu- ! experiments and later lab exper-
sical String, or other sounding - iments with sparks and vibra-
Body, is nothing but a trembling @ tion (1886-1888), enabling him to identify electromagnetic waves
Motion, and in the Air nothing and light waves. A decade after the discovery of the electron, he
but that Motion propagated from explained the emission of light by showing that atoms are able to
the Object, and in the Sensorium = vibrate inside. Radio, TV, radar, and cordless phones have become
‘tis a Sense of that Motion under an integral part of modern civilization and led to a revolution in mes-
the Form of Sound; so Colours in saging, from wireless telegrams to the Internet. This is why the text
the Object are nothing but a Dis- = of one of the very first wireless telegrams, sent by Russian physicist

position to reflect this or that sort of Rays more copiously than the |~ Alexander Stepanovich Popov in 1896 across a distance of 250 me-
rest; in the Rays they are nothing but their Dispositions to propagate ™ ters, simply read “Heinrich Hertz.” Hertz is thus considered one of
this or that Motion into the Sensorium, and in the Sensorium they I the originators of physical vibration theory, which applies to both
are Sensations of those Motions under the Forms of Colours.”" == Optic and acoustic waves. The unit for the frequency at which these
Newton also devised a kind of coefficient theory between sounds = occurrences are repeated per second in a periodic signal was named
and colors that he defines numerically: “And this Operation being ~ after Heinrich Hertz in 1930 and introduced in 1935 as Hz. Despite the
divers times repeated both in the same, and in several Papers, | " definition, the use of the unit is not restricted to periodic vibrations.
found that the Observations agreed well enough with one another, | Regularly repeated events, such as the frequency at which a com-
and that the Rectilinear Sides MG and FA were by the said cross [l puter creates back-up copies of files or issues commands can also be
Lines divided after the manner of a Musical Chord. Let GM be pro- = measured in Hz (frequency). Modern processors have a frequency in

duced to X, that MX may be equal to GM, and conceive GX, AX, — the gigahertz (GHz) range, meaning a billion cycles a second.

13 Wolfgang Janke, Die dreifache Vol-
lendung des Deutschen Idealismus. Schelling,
Hegel und Fichtes ungeschriebene Lehre, Rodopi,
Amsterdam, etc., 2009.

14 Johann Wilhelm Ritter, Die Physik als
Kunst: Ein Versuch, die Tendenz der Physik aus
ihrer Geschichte zu deuten, Lindauer, Munich,
1806.

15 Isaac Newton, Opticks: Or, a Treatise
of the Reflections, Refractions, Inflections and
Colours of Light, London, 1704.

16 Isaac Newton, http://www.gutenberg.
org/files/33504/33504-h/33504-h.htm, definition
after experiment 6 (last accessed June 4, 2015).

Ibid., p. 127.

James Clerk Maxwell, “A Dynamical
Theory of the Electromagnetic Field,” in: Royal
Society Transactions, 155, 1865, submitted in
1864, pp. 459-512.
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Many contemporary sound experiments are based on these trans- . information, order and noise. The decisive studies ranging from
versal and longitudinal vibrations. That said, lkeda investigates_ Maxwell’s Theory of Heat (1871, on the famous Maxwell demon),
them by far the most thoroughly — namely, at an encyclopedic level, = through Ludwig Boltzmann, to Leé Szilard, Claude E. Shannon, and
purely empirically and with physical precision. The result is his piece ™ Léon Brillouin® form the basis for a new universe of noise that trans-
cyclo. id (2000). It is a collaborative research project by Ryoji lkeda J poses the concepts of music of composers such as Edgar Varése,
and Carsten Nicolai, which focuses on the visualization of sound. l§ John Cage, Pierre Schaeffer, and Pierre Henry (music as organized
The artists developed a database of sounds that they composed for B sound, music as concrete noise) into the digital age. The question

the visual responses sounds produce when analyzed in real time,
using equipment developed originally for phase correlation in mas- l
tering vinyl records. The phase and amplitude of stereo signals can g

The audio elements have been constructed and chosen through
agendas concerned with the minute editing of frequencies (often ==

now be graphically illustrated and thus becomes a visual process.i
|

raised by Arnold Schénberg (Style and Idea, 1950): “How does the

composer move from one sound
to the next, or how can one orga-
nize composition?” is one lkeda
answers with mathematical pre-
cision — namely, as a logarithm of
the number of possible options,

beyond the physical range of human hearing) and the perceptual H

amassing of audio elements to an
undefined point. For Nicolai and
lkeda, an “infinity index” of sound
fragments is the basis of their re-
search. In amassing the archive,
Nicolai and lkeda transcend the
usual dynamic whereby an im-
age acts merely as a functional
accompaniment to sound. They
arrive at a standpoint from which

- i.e., as messages made up of bits
- (binary digits). In line with the second law of thermodynamics, it is
clear that all information has entropic costs.* If entropy rises in one
m system, it falls in another linked system. This theory of correlation
™ between information and entropy has been expanded by Landauer
M 5nd Bennett to include a theory of predictability.” Ikeda is their artis-
tic counterpart. He renders audible the entropic costs of a musical
composition, an acoustic system of order. His visual and acoustic art
== forges new correlations between entropy and information, noise and

™ message. Using terms from an algorithmic information theory, we

the audio element in the process is subservient to the desire and ap- =" get to the heart of lkeda’s art as physics. With his art, Ikeda moves
petite of the image. In 2013 Ikeda and Nicolai won ZKM’s Sound Art B like a “smooth operator” between chance and order, determinism
|

Prize, awarded during the Giga-Hertz Festival. m and probability, completeness and incompleteness, between infor-

m Mation and noise. lkeda is like Maxwell’s demon, turning virtual en-

The psychophysical parallels between acoustic and visual stimuli at l tropy into information. But through information-deleting operations
the purely physical, i.e., mathematical, level and arrived at by means g or calculations, information can also dissolve into entropy. For this

of a computer-based scheme, is something explored by the series ] reason, Maxwell’'s demon can be defined as an information-pro-
test pattern (since 2008). It is a system that converts any type ofi cessing machine, i.e. a computer. lkeda then transposes this idea,

data (text, sounds, photographs, and films) into barcode patterns ™ put forward by Rolf Landauer, into optic and visual signals. lkeda

and binary patterns of zeros and ones in real time. Ikeda presents in- m installs computer-controlled systems that interact like Maxwell’s de-
tense, flickering, black-and-white imagery that floats and convulses g mon with acoustic and visual stimuli — or to be more precise, with
in darkness to a stark and powerful, highly synchronized soundtrack. = data. Ikeda’s art is data art. Ikeda’s music is data music. lkeda’s mu-
The velocity of the moving images is ultra-fast, some hundreds of [l sic corresponds to Boltzmann’s concept of entropy: the actual infor-
frames per second, so that the work is a performance test for the au- ll mation content is reduced at the cost of increasing entropy. Noise

lkeda is the first person to ask this question in music and to answer

dio and visual devices, as well as a response test for the audience’s g is therefore the question about the entropic costs of information.
perceptions, pushing it to its limits. I
|

it exactly. For Ikeda, all composition techniques are defined thermo-
Ilkeda also delves into the most advanced sciences, such as quan- = dynamically and are expensive events, as they increase entropy. Be
tum physics, quantum informatics, and quantum cryptography. His = it gaining or destroying information, structuring or destroying com-
musical and visual systems are positioned between entropy and ™ position, it all comes at the cost of entropy. Therefore, noise is the
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optimal state of music, the summa maxima of all melodies. The only
question then is whether all listeners are sufficiently Maxwell’s de- !
mons to differentiate the sum of all melodies in the noise, similar to
Newton’s experimentum crucis, in which white light is shown to be
the sum of all prismatic colors.

lkeda applies Newton’s experimentum crucis to music in his perfor- H
mance piece entitled superposition (2012). In physics, the superpo- E
sition principle is the superimposition of equal physical variables.
The principle plays a crucial part in electromagnetic waves in optics
and in radio technology, as well as in states of quantum mechan-
ics. superposition is a project about the way we understand nature -
on an atomic scale and is inspired by the mathematical notions of
quantum mechanics. Perform- .
ers act as operators/conductors/ =
observers/examiners. All of the [
components on stage are in a state of superposition; sound, visu-
als, physical phenomena, mathematical concepts, human behavior, |
and randomness — these are constantly orchestrated and de-orches-
trated simultaneously. -
Defining music as entropy and information in digital systems marks I
the beginning of a digital universe of sounds in which each instru- l
ment can emulate the sound of any instrument and each object can g
simulate the sound of any object. Like noisy radar data, acoustic data I
becomes a matter of statistics. Noise is part of any signal and what is
noise and what is message always remains uncertain. Ikeda turns this
uncertainty into music. No one before him has succeeded in trans- g
posing this world of error-corrected codes, filtered noise signals, and
the statistical uncertainty of noisy channels into sound and images mm
as he has. lkeda has introduced choice, uncertainty, and entropy-
into the information about the musical universe, and thus essentially l
transformed music into a purely physical system. By turning music
into a non-linear system, he affords music more freedom. The more ™
freedom of choice, the more information there is. Information is thus gy
desirable uncertainty, while entropy is undesirable uncertainty. John :
Cage intuited these musical choices, but naively and unscientifically -
trivialized them by resorting to the random operations of the / Ching. ==
It is Ikeda who has first succeeded in placing music on the contem-
porary level of thermodynamic information and entropy theory. The
work of Gregory J. Chaitin offers the insight that in quantum mechan- i
ics and in parts of arithmetic chance, uncertainty is an omnipresent =
principle.” Noise and Randomness, Information and Incompleteness,
Computability and Undecidability form the parameters in which mu-

sic today unfolds in its state of perfection. lkeda is the living proof.

22 See: Gregory J. Chaitin, Information,

Randomness & Incompleteness. Papers on Algo-
rithmic Information Theory, World Scientific Pub-
lishing, Singapore, 1987.
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Originally published as “The Physics of Art / Physik der Kunst” by Peter Weibel in Ryoji Ikeda:
micro | macro (ZKM | Center for Art and Media Karlsruhe, 2015), p. 14-19.



