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The work Albert Einstein published in 1905 led to a revolution in physics and the way

nature is explained. At the same time, his physics touches on profound existential ques-

tions which are also dwelt upon in the arts. This article addresses the relatedness of music

and physics, art and science. The point of departure is my composition The Einstein

Resoundings, and how writing it refined my sensitivity to the deeper layers of creative effort.

I discuss points of contact between the spheres of music and physics: the phenomenon of

quantum leaps, continuous and discontinuous structures in tone and atom, and the role of

continuity and discontinuity in the act of creation. My reflection on the kinship of art and

science is based on the notion of complementarities. This allows a double perspective on

art and science as different in regard to activity and language, but similar in regard to their

mutually complementing characters.

In 2005, Albert Einstein was celebrated worldwide for his brilliant contributions to physics
in the twentieth century. A hundred years earlier he had published several key papers
which led in time to a fundamental transformation of our understanding of the physical
world, and consequently of humankind’s relation to nature and to the universe. Among
these papers were those reporting his work on Brownian motion, the special theory
of relativity, and the photoelectric effect. This work to a large extent contributed to the
development of modern physics. At the same time, Einstein’s physics touches upon
some profound existential questions: the mystery of time, the elasticity of space, the
transitoriness of matter.

In a 1923 conversation with Archibald Henderson, the US mathematician and writer,
Einstein made the following remark: ‘After a certain high level of technical skill is
achieved, science and art tend to coalesce in aesthetics, plasticity, and form. The greatest
scientists are always artists as well.’1 This is not the only time Einstein refers to the kinship
of art and science. Again and again he calls our attention to the inner relations of art and
science, to an essential common ground. It is this field of coalescence I wish to explore,
taking Einstein’s physics as a point of departure as I search out a deeper understanding of
the relations of music and physics in particular and of art and science in general.

On the occasion of the Norwegian celebration of the World Year of Physics 2005, the
Norwegian Society of Physics commissioned a piece of music from me which I entitled
The Einstein Resoundings. The work is scored for five male singers, overtone singer, percus-
sionist and accordionist. I also use a speaker reading excerpts from Einstein’s own
writings, in addition to a tape track containing original recordings of his speeches.2 The
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composition is an artistic reflection on Einstein’s physics from 1905 and its process of
becoming. Albert Einstein formulated an understanding of nature in a radical new manner,
with a baldness that has the same power as an artist’s expressive originality. While
writing the piece I followed two parallel tracks, on the one hand trying to approach and
understand the uniqueness of Einstein’s physics, and on the other the process of musical
expression. In what follows I will reflect on the outcome of these twin tracks, leading into
reflection on the deeper relatedness of artistic and scientific work.

The question of the mutual relations of art and science, music and physics accompanied
me throughout the process of composing The Einstein Resoundings. Is it possible to find in
physics and music traces of common themes and principles, expressed by means of
different languages? Is the scientist’s ability to formulate radical new knowledge similar
to the artist’s potential for innovative creation? By regarding the physics of Einstein
as ‘resoundings’ of certain thematically common principles or themes, I was aiming at
expressing these in terms of music. But what exactly were these themes and principles? In
this article I choose two perspectives on the relatedness of art and science: first, reflection
on the possibility of common principles or themes and their expression in physics or
music; second, conceptualisation of the relationship between art and science and their
similar processes of becoming. I use my experiences writing The Einstein Resoundings as a
point of entry into this misty, immense landscape called creation. I also incorporate
Einstein’s own thoughts about developing insight, as early on I was struck by his thorough
reflections on and precise formulation of the processes of learning and discovery. In my
discussion I adapt the phenomenological method, avoiding descriptions of causes or
effects but rather surveying and comparing significant parallels between music and physics,
art and science.

COMPOSING PHYSICS: METHODOLOGICAL CONSIDERATIONS

I entered this somewhat risky compositional project with the intention of making
Einstein’s physics sound. Or at least at the start this was what I thought was my intention.
I knew that I would avoid the use of personal or historical elements from the rich Einstein
archive of anecdotes and myths – instead I wanted to stick to pure physics. The purpose
of the chosen excerpts from Einstein’s writings and speeches would then be to illuminate
the process of discovery. But how to come from physics to music? And how to relate my
own process of composing and reflection to the huge, overwhelming monument of
knowledge in Einstein’s work? Answering these questions seemed after a while to be the
key to starting the compositional process. And yet, I had to begin with – or rather return
to – the profound question of composing as a creative process.

Creativity in its authentic form is the process of bringing something new into being.3

This means not only putting something new into the world – new sounds, new concepts,
new ideas – but also viewing the world in a new manner. Sounding music is an end pro-
duct of a process of transformation (i.e. composing), but at the same time also something
that has the potential to transform the listener. The created work has the potential to open
up the world in a radical new manner, a phenomenon that occurs in both art and science.
In this we can recognise two important aspects of composing: on the one hand the process
of structuring ideas into real forms, on the other the intention to communicate with

ISR1855.pmd 7/14/06, 5:40 PM2



INTERDISCIPLINARY SCIENCE REVIEWS, 2006, VOL. 31, NO. 3

Composing Einstein 3

others. However, the concept of composition may be a little misleading. The Italian com-
poser Giacinto Scelsi – born in Einstein’s annus mirabilis of 1905 – accordingly refused to
call himself a composer. The word is derived from the Latin componere, to put together, to
compose. ‘This is craftsman’s work!’, said Scelsi, and spoke rather of his occupation as a
kind of mediator between the amorphous world of ideas and the physical world of time
and space.4 For him, a composition, at its best, is both the end of a process of incarnation,
as well as something unique, something individually created, but shared in common.

This conception of the work of art is one of which I gradually became conscious as
I pondered how to approach my own composition. Even more important, it became clear
to me that I could not approach the compositional process the same way as I would solve
a mathematical problem. As part of my preparation for writing the piece, I again read
Einstein’s physics, this time from the angles of both content and process. That is, I
focused on the radical new turn his papers of 1905 gave to physical science, and on how
this work came about. I was especially keen to find Einstein’s own descriptions of how he
himself experienced the discovery of Brownian motion, the special theory of relativity, and
the photoelectric effect. Somewhere in the process I suddenly realised the pitfall of writing
a merely illustrative piece of music – Einstein’s physics transformed into music – and from
that moment I began reflecting on how and where the differences of art and science meet.

The Einstein Resoundings is not an illustration of physical laws or concepts; it does not
attempt to transform physics into sound and music. On the contrary, I have sought a
musical expression that, in a playful and exploratory manner, moves around, in and out of
the sources and ideas from which Einstein drew his 1905 physics. The basic line of action
for composing the piece was to look for essential themes of which Einstein’s physics is
a physical-mathematical expression, and then to reformulate these themes in musical
language and form. I regard Einstein’s physics as imprints, projections or – to use a more
musical term – resoundings of certain essences which can be expressed in various forms.
This relation between idea and form is in line with Aristotle’s distinction between in potentiâ

and in actu; the first denoting potentiality, the not yet formed, the latter what is expressed,
the act or action. I use the term ‘resounding’ to indicate simultaneity, not a cause–effect
relation, of potentiality and appearance. ‘Resoundings’ are, metaphorically speaking, the
manifestations of ideas shared by such different disciplines as music and physics. Some of
the ideas or themes for which Einstein found a physical-mathematical language are the
inconstancy of time and space, the mutual relation between energy and mass and – which
is where I proceed now – the search for nature’s smallest building blocks.

KINSHIP OF ATOMS AND TONES

In one of his 1905 papers on the erratic microscopic dance of pollen grains and dust
particles, known as Brownian motion, Einstein described how the number of atoms can be
measured. Already in antiquity there had existed a concept of the atom, the smallest non-
divisible unit of matter, but without it ever being actually experienced. Before 1905 it was
still under debate whether atoms were only theoretical models explaining something which
would never directly be observed. In 1902, one of the physicists who had an important
influence on Einstein, Henri Poincaré, was still insisting that atoms could not be granted
any degree of physical reality.5 In his paper Einstein gave a theoretical description of how
to estimate the number of atoms in a given unit of volume. This method was then tried
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out experimentally by the French physicist Jean Perrin, who confirmed Einstein’s theory in
1910. These results removed any doubt as to whether atoms are the basic units out of
which matter is built. However, this step towards proving the existence of atoms led to
new questions: Of what do atoms consist? What, in fact, is matter? Developments over the
following hundred years would lead to a much more complex and unambiguous image of
the structure of matter as physicists dug deeper and deeper into the world of positrons and
quarks. However, the question of the nature of matter is still not fully answered.

At the beginning of the twentieth century there occurred a parallel development in
Western music with regard to the conception of tone and tonality. By questioning
the hegemony of tonality, a totally new harmonic consciousness emerged. Drawing on
the late works of Beethoven and the music of Wagner, German composers like Arnold
Schoenberg, Anton Webern and others began formulating musical expression more freely.
Schoenberg’s 1. Kammersinfonie anticipated the development of a radical new tonal system
and a new notion of musical elements. Its first performance in 1906 was met with public
rage because of its non-tonal expression. Whereas traditional tonality relies on a centuries-
old system in which the music may venture into disharmonic territory, but always returns
to the tone of the main key, ‘atonal’ music can use any or all of the twelve notes with more
freedom. In atonality, a piece of music does not revolve around a tonic centre. However,
for Schoenberg atonality as such did not provide a rigorous enough basis for composing
music, and he began developing a more stringent musical system.

The suite for piano Fünf Klavierstücke from 1923, the year after Einstein won the Nobel
Prize in Physics, was Schoenberg’s first completely twelve-tone, or ‘dodecaphonic’, work.
In dodecaphony, all of the twelve tones in the octave are juxtaposed and mutually depen-
dent upon each other. Here a particular succession of all twelve tones, known as a twelve-
tone row, provides the basis for composing. It is regarded as an ordered set of pitch
classes in which a precise series of musical intervals is maintained throughout a piece,
occurring in various transformations.6 This development led to a system of composition
where tones are harmonically independent, thus pointing more directly to the individual
tone.

Whereas Einstein in his 1905 article proved the existence of the atom as the basic unit
of matter, Schoenberg divorced the tone from its traditional harmonic context,
emphasising the tone as the smallest building block of music. And whereas the physicists’
journey went deeper and deeper into the atom, leaving the concept of atoms as indivisible
units of matter, we find a parallel journey into the tone. Similar to the ambiguous answer
to the question what an atom is, the apparently simple question of what a tone is provides
a somewhat paradoxical answer: the tone is not a tone, it is in its structure a tone complex.
The acoustic tone consists of a ‘fundamental’, with an associated infinite row of ‘over-
tones’ following a particular sequence, known as the natural overtone row. This overtone
row can now provide the basis for melodic composition, just as Schoenberg’s twelve-tone
row does.

MELODY ON ONE TONE

Einstein’s work on the special theory of relativity led eventually to the fission of the atomic
nucleus, about thirty years after he had provided the theoretical foundation. In his land-
mark paper ‘Is the inertia of a body dependent on its energy?’,7 mass and energy are treated
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as dynamic entities in the equation L=mv 2, later to become famous as E=mc 2: mass can be
transformed into energy, and vice versa, whilst the speed of light is constant. Parallel to the
fission of the atom, where the atom is ‘unlocked’,8 a ‘fission’ of the tone has been made
possible through spectral analysis (see below). Here the deeper structure of the tone is
opened up, revealing a vast landscape of ‘potential energy’. However, the splitting of the
tone is also fully demonstrated in overtone chant, a vocal technique used in Asian religious
and folk traditions since ancient times. This vocal technique was unknown to most West-
ern musicians and composers until recently, first becoming generally known only in the
late 1960s.9 In overtone chant the singer sings a double part, by holding the fundamental
steady and varying the overtones, or the other way around. The overtone singer might
perhaps be said to ‘perform’ E=mc 2, the fundamental tone being opened up and the
inherent ‘energy’ set free.

This new notion of the tone has given composers and musicians new material for
creating and expressing music. In one of the movements from The Einstein Resoundings,
called ‘E=mc 2 (no. 2)’, for overtone singer, percussion and tape, I have notated the part for
the singer on two systems (see excerpt in Fig. 1). The part for the singer is a ‘melody on
one tone’ – it is a ‘duet’ for one person as he sings both the fundamental and simulta-
neously the melody on the overtones. The five bars in the singer’s part shown in Fig. 1 are
further visualised in the spectrogram in Fig. 2, which shows a spectral analysis of the
sound produced when singing the melody. Here, the various overtones are represented as
specific frequencies in Hertz and the contour of the ‘melody on one tone’ resembles the
notated melody.

The turn to the single tone expands the conventional notion of harmony, from a
phenomenon between tones, to an in-depth character of the tone itself. This change in
perspective introduces a shift of compositional focus from harmony to timbre. In 1920, a
few years before Schoenberg made dodecaphony public, Rudolf Steiner spoke of an
expanded musical experience of the single tone, which would make it possible to perceive
‘melody on one tone’ by ‘diving into the depths of the tone’.10 This is a precise description
of overtone chant, a technique that allows the singer and listener to enter the single tone.
In 1959, Giacinto Scelsi composed Quattro Pezzi per Orchestra, a work in which each of the
four movements is based on one single tone. Scelsi very explicitly made the connection to
Asian religion and mythology, especially Zen Buddhism, challenging his contemporary

1 Excerpt from the movement ‘E=mc2 (no. 2)’ for overtone singer, percussion and tape. In this
excerpt, the song part is notated on two systems, distinguishing between the fundamental tone and
the overtones
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fellow composers. This composition is a counterpoint to the serialists’ approach to
structuring all of the parameters of music. Whereas serialist composers like Karlheinz
Stockhausen and Pierre Boulez developed a mathematical system for structuring the total-
ity of musical elements, Scelsi turned in the opposite direction, to in-depth studies of the
one tone. He used the concept of harmony more in terms of timbre or timbre images,
adding a third dimension to the dimensions of tone pitch and duration. Scelsi regarded the
timbre of the tone as the core musical element for mediating between the amorphous
world of ideas and the physical world of time and space. The tone reveals its multiple,
ambiguous nature, being both finite and infinite at the same time.

THE DISCONTINUOUS CHARACTER OF LIGHT – AND TONES

The notion of discontinuity reveals another parallel between the character of the tone, the
acoustic structure of the overtones, and Einstein’s physics from 1905. The theory of light
photons, described in his work on the photoelectric effect, is an extension of Max Planck’s
theories and was later to become deepened in quantum mechanics. To be able to explain
the photoelectric effect, Einstein argued, light cannot solely be described as waves, but
also must consist of small energy packages, photons, which behave as particles. In quan-
tum mechanics, light is not either particle or wave – light can be both, depending on how
it is measured. In this article Einstein for the first time spoke of discontinuity:

According to the assumption considered here, in the propagation of a light ray emitted from a
point source, the energy is not distributed continuously over ever-increasing volumes of space, but
consists of a finite number of energy quanta localized at points of space that move without dividing
and can be absorbed or generated only as complete units.11

This statement introduces discontinuity in science and is regarded as one of the most revo-
lutionary sentences written by a physicist in the twentieth century. Nature is not merely

2 Spectrogram of the overtone melody notated in the voice part in Fig. 1. The melody is sung by
the Vietnamese overtone singer Tran Quang Hai. The program calculates the spectral content of
the audio over time using a windowed Fourier transform, and displays the result as an image
(program developed by Henrik Sundt, NoTAM, Norway)
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linear and continuous in its appearance – leaps or jumps can occur. We find the same
theme appearing in biology with the discovery of mutations, uncontrolled and seemingly
coincidental changes in the genetic material, thus extending the theory of evolution to
encompass discontinuous development in biological nature. Einstein’s argument that light
must be described as both particle and wave resulted in a clash between continuity and
discontinuity. Light has continuous (wave) as well as discontinuous (particle) features.

In the description of the tone complex we find an equivalent expression of discontinu-
ity: The tones in the overtone row ‘jump’ from one level to the next, unlike the fundamen-
tal tones which are ordered continuously. A composer normally chooses any one of the
twelve chromatic tones as basic material in the composition – in dodecaphony even in a
specific order. In the natural overtone row, however, ‘nature herself makes an excerpt of
tones’, as Hans Kayser remarks.12 In physical terms we might say that the single overtones
are rowed quantum-like as particles, with larger jumps in the lower part of the row and
smaller and smaller jumps the further up the row one goes. In the overtone row we also
find an analogous phenomenon to the ‘quantum jumps’ that in physics signify a change of
an electron within an atom from one energy level to another. This is a discontinuous
change as the electron jumps from one energy level to the next without passing through
any intermediate levels. In a similar manner the tone in the overtone row jumps from one
level to the next without going through levels in between.

Light must be described as both continuous wave and discontinuous particle, and the
tone appears to have this same Janus face. Regarded as pitches or fundamentals, tones
basically act in an ordered, continuous manner. As overtones they act in a bounding,
discontinuous manner.

DISCONTINUITY OF CREATION

The discontinuous structure of light and tones has a further parallel in the act of creation.
Reflecting on the skills involved in composing The Einstein Resoundings, I distinguished two
opposite but complementary tendencies: goal-orientation and intuition. While the first is
of a more structuring, controlling character, the latter is characterised by openness, lack of
control and acausality. These two tendencies – the intentional and the intuitive, the
convergent and the divergent – seem to be basic forces in the dialectical nature of compo-
sition. Whereas goal-orientation is more continuous, the intuitive part of creation is of a
more discontinuous character.

As Arthur Koestler describes in The Act of Creation, the creative act in scientific and
artistic work has evident similarities. Koestler gathered a large number of scientists’ own
descriptions of how they came to formulate their theories or knowledge. In many of these
stories the dialectic of logic and intuition is exposed: creation is an oscillation between the
planned and the impulsive, between the conscious and the dreamy, between the intended
and the unexpected. The history of science is full of examples of discoveries that have
come as intuitive insight and sudden enlightenment. The answer to a question may emerge
suddenly from a dreamlike state of consciousness into the firmer grip of thought. Or the
solution to a problem may occur as one stumbles in the street, thus being thrown out of
thinking in circles. The similarity between the path of the scientist and the artist’s creative
process is striking and characterises their kinship. As Koestler notes, the borderland
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between the sleeping and waking states of mind is a realm ‘where the matrices of disci-
plined thought are already operating but have not yet sufficiently hardened to obstruct the
dreamlike fluidity of imagination’.13

Einstein gave a short and very precise description of how he came to formulate his
theory of relativity. In a speech given in 1924 he describes in a single sentence how the
special theory of relativity was formulated:

After seven years of vainly pondering, from 1898 to 1905, the solution suddenly came to me with
the thought that our concepts and laws about space and time can only be said to be valid insofar
as they have a distinct relation to experience, and that experience can very well lead to a change in
these concepts and laws.14

The word ‘suddenly’ is according to Koestler typical in referring to the abrupt nature of
insight. In Einstein’s original speech he uses the German word ‘plötzlich’, which etymo-
logically is derived from ‘der Plotz’, the sound of a crack or bang. Furthermore, the word
is related to the verb ‘platzen’, meaning to burst, to tear or to part. The word ‘suddenly’
might be interpreted as the sound of something unexpectedly emerging from the hidden;
‘suddenly’ has the sound of a flash of illumination, it describes a quantum leap where a
new state of the conscious mind is reached apparently without passing through intermedi-
ate levels. In quantum mechanics a quantum leap signifies the smallest change possible. In
the physiognomy of creation, however, the term refers to a large, abrupt change. This is
not necessarily a contradiction in terms as the sudden insight might be experienced as a big
step because it occurs all at once rather than gradually over time.

Einstein’s expression of abrupt insight is however also directly related to his seven years
of ‘vainly pondering’ the relation between our experience in the world and our concepts
and laws describing the world. The word ‘suddenly’ might at first sight be referring to a
moment of coincidental insight, a lack of mental preparedness, but at second glance it is
related to readiness of mind. As Rollo May notes, although unconscious insight or answers
to problems may arise unexpectedly, ‘they pertain to those areas in which the person con-
sciously has worked laboriously and with dedication’.15 Einstein’s compact description of
the solution suddenly coming to him is related to his ripe state of mind. His discovery is,
metaphorically speaking, the sound of a breakthrough, the crack when the heaving sack of
accumulated and pondered knowledge suddenly bursts and the hidden contents pour out.
The sudden insight is discontinuous in the sense that it occurs without a logical transition
from the previous state. However, what might be experienced as an event to which there
is no gradual approach is continuous in the sense of having been thoroughly prepared
through continuing pondering.

MODES OF INQUIRY IN EINSTEIN’S WORK

Einstein is one of those who has bowed down to write on the earth with his finger. This
movement of bowing and writing is that of giving words to the speechless, of articulating
something until now secret. This movement essentially signifies a process of incarnation,
where the unborn becomes form and expression. It is a metamorphosis of ideas, where the
intuitively thought is embodied. When Einstein speaks of reaching ‘a certain high level of
technical skill’, we can recognise this as an essential prerequisite for his own formulation of
radical new scientific insight. This skill is characterised by a highly sensitive attention and
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a structuring intuition, combined with a virtuous ability to register complex relations in
physical language. Einstein is also known as an exemplary scientific writer, with an elegant
and personal style and form.16 Curious attentiveness together with a highly developed skill
of expression are markings of Einstein’s scientific work.

In an essay from 1934, Einstein notes that his scientific idea is based on concepts from
our daily participation in the world, and that ‘scientific thought is a development of pre-
scientific thought’.17 This pre-scientific thought is primarily based on personal experience
more than scientific schooling. He refers to the same phenomenon on several other
occasions, using slightly different words. In his autobiography he describes his ‘fanatic
freethinking’ as a young student and the need to free himself from ‘the merely-personal’.
The awakening of a pure scientific need for inquiry is described as a turn ‘towards the
striving for a mental grasp of things’. Einstein’s skill in reflecting on his own learning
process, and specifically on the move from associative to scientific thinking, is itself a
demonstration of conscious reasoning. The pre-scientific mode of thinking is also related
to ‘wonderings’, which occur ‘when an experience comes into conflict with a world of
concepts which is already sufficiently fixed in us’.18 This resembles Koestler’s description
of the borderland between ‘the dreamlike fluidity of imagination’ and ‘disciplined thought’
mentioned earlier. Does being in this borderland imply a constructive conflict that enables
the creative mind to search for deeper insight?

The 1905 physics of Einstein leads in two opposite directions of human experience:
outwards in the direction of the dimensions of the universe, and inwards in the direction
of the smallest to be comprehended. This span between the largest and the tiniest reflects
the archetypal duality between universe and earth. Not least in E=mc 2, Einstein shows the
proximity of macrocosm to microcosm, the astronomical sphere to the subatomic world,
and of the universal character of light and the dark energy of matter. Because Einstein’s
physics represents an expansion to realms beyond immediate human experience, it is a
question whether art could achieve a more direct – or at least different – access to these
realms. Einstein was well aware of the need for multiple perspectives, knowing that science
alone will never be able to grasp the totality of human experience. The theory of relativity
is, as Ortega y Gasset notes, ‘a marvellous proof of the harmonious multiplicity of all
possible points of view’.19

ART AND SCIENCE – SOME DIFFERENCES

The relatedness of art and science has become a hot topic of the last decades, and numer-
ous attempts have been made to describe the relationship. One first approach is to regard
science and art as different enterprises altogether: different in terms of form, content and
tradition. A second views them as complementary human activities; in short, science inves-
tigates the reality, art the fundamental forms of human understanding. A third position
conceptualises both as forms of human creativity, but articulated according to the rules of
different practices.20 My own perspective in this article is in line with the two latter
approaches. Any comparison of art and science may turn out to be superficial when the
approach is based on a view of some general similarities between them. Such descriptions
can neglect important differences and thus miss essential features and deeper structures of
similarity. In this section I will discuss some differences between art and science as a basis
for formulating common denominators in the closing section.
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A first difference between art and science may be found in their modes of expression.
Whereas science strives for consistency and logic by formulating ‘a tentative understanding
in unambiguous terms’,21 art seeks openness, expressed through a personal, ambiguous
language. Science insists on a precise and standardised language, whereas art longs for
individual and ambiguous expression. The domain addressed by physics is the world of
physical phenomena, whereas music communicates insights based on personal access to
and being in the world. The difference in modes of expression is perhaps the most striking
between art and science, and is in accordance with Heidegger’s distinction between repre-
sentative and poetic language.22 Through representative language something is represented,
and to represent something is essentially a distancing act, ‘which substitutes for the thing
in its primordial reality a manipulable word whose only context is speech itself’.23 Poetic
language expresses relations between humans and their surroundings as it appears through
their being in the world. This could, however, also be interpreted as two complementary
modes of expression, not necessarily as antagonistic. Art can be experienced as extremely
precise representations of the world, because through its ambiguous language it reflects
the ambiguity of the world. And science, or scientific thought, might reach a state of art
when it reveals itself as ‘the highest form of musicality in the sphere of thought’.24

A second major difference concerns verification. In science, laws and theories are
approved or rejected by confronting them with facts: theory must not contradict empirical
fact. In art, however, the work cannot be verified in this manner, and there are no such
facts in the strict scientific sense of the word. Whereas scientists have to argue for the
methodological path that has led to the results, this is of course unsuitable for deciding
whether or not a piece of art is substantial. The work of art is not valued against the meth-
odology used to create it. The value of Schoenberg’s Fünf Klavierstücke or Scelsi’s Quattro

Pezzi per Orchestra cannot be verified according to the method of composition, or to some
objective, empirical statement. They can, however, be evaluated according to what Arthur
I. Miller denotes as ‘verification by influence’. This phenomenon occurs when new ideas
are incorporated in a common discourse, ideas that might inspire others to produce useful
science or innovative art.25 In this sense scientific and artistic results can become part of a
worldview, as both are influenced by and exert an influence on the worldview of a certain
culture, a certain period of time, often referred to as a Zeitgeist. Miller convincingly explores
the parallel progression of art and science at the beginning of the twentieth century,
expressed in the intellectual struggles of Einstein and Picasso.26 As has been shown here,
we also find traces of such parallel struggles in the works of composers such as
Schoenberg.

At first glance there seem to be major differences between art and science as far as the
role of logic and intuition is concerned: science is based on analytical, structured ways of
thinking, art is often thought of as non-analytical and intuitive.27 A common view is that
scientists are sober, ice-cold logicians, whereas, on the other hand, artists tend to be
alogical, intuitive dreamers. However, as Koestler remarks, if one were shown samples of
typical extracts from scientists’ letters and autobiographies with no names mentioned, and
then asked to guess their profession, the probable answer would be ‘a bunch of poets or
musicians of a rather romantically naïve kind’.28 Many artists are, conversely, reflective
and even theoretically conceptual in their work. The compositions of Schoenberg were
accompanied by theory formation – a process very similar to that in science. As Pollock
and Barrett note, the really original discoveries of science, similar to innovative arts, are
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related to ‘a mental de-grooving from the largely unconscious assumptions of established
fashion’.29

This leads us to a final question concerning differences between art and science: Do
scientists discover, while artists create? There are deep-rooted and equally problematic
prejudices in both directions: The scientist is supposed to discover, that is to say reveal,
unwrap something already existing, whereas the artist’s creation is unique. A common view
of the artist is of someone who creates what did not exist beforehand. However, as
Gunther Stent argues, we find uniqueness in both artistic and scientific work.30 It is
evident that the exact synthesis of the elements of physics in the 1905 papers would not
have existed without Einstein, no more than Fünf Klavierstücke would have existed without
Schoenberg. On the other hand a theory of relativity would most likely have been devel-
oped even if Einstein had failed to do so in 1905, and dodecaphony would most probably
have been formulated even if Schoenberg had not got there first. Michelangelo talked of
his sculpture in terms of removing superfluous marble covering the immanent form of the
stone. The form of the statue is already there, he claimed, waiting to be dis-covered. Is it
thus more relevant to define art as well as science as both commonplace and unique?

COMPLEMENTARITIES OF ART AND SCIENCE

The idea of complementarities enables us to discuss meaningful differences between art
and science, differences that mutually complement one another. Practised at their most
profound level, art and science appeal to different dimensions of human comprehension.
Whereas science strives for certain knowledge about the world, art seeks personal access to
the world. The scientist insists that ‘This is objective knowledge about the world’ or ‘This
is the world!’, whereas the artist says that ‘This is the world as I see it’ or ‘This is my world!’
The artistic and scientific modes of comprehension are related to the manifold of relations
between human beings and the world. Art and science can be regarded as two different but
complementary modes of making sense of humankind’s relation to the world and nature.
In doing science we find a stronger tendency towards characterising the world, with an
intention of explicitly clarifying – or even neglecting – the role of the scientist. In art, work
and artist are closely related and we here find the strong tendency to individual expression,
unthinkable without a distinct personal imprint.

When creativity is pointed to as a major common feature shared by artists and scientists,
we often implicitly think of the genius scientist or the pioneering artist, famous for unique
and daring achievements. We think of a Michelangelo, a Schoenberg, or an Einstein. How-
ever, when focusing on art and science in practice, it might be useful to demystify the
image of artist and scientist as elevated creatures. The skills of art and science are com-
monly practised, they are not exceptional activities. The world of science is not essentially
that of people making great discoveries. And similarly, most artists pursue their careers
without ever reaching a level of fame.31 As everyday activities, art and science occupy a
much larger field than those of genius instances like Einstein and Schoenberg. Such a
widening of viewpoint enables us to seek common denominators in activities of a more
common character.

One last denominator common to the practice of art and science is that both are nour-
ished by a sense of unease, an attempt to add something that is missing. This can be
related to the way science and art are understood and practised,32 as we have seen in
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Einstein’s reflections on his ‘fanatic freethinking’ and need for reformulating physical
concepts and laws. However, this sense of unease has a much more general, even existen-
tial character. Johannes Bauer argues that a culture marked by functionality and rationality
screams for balance and compensation.33 Maybe creativity in one essential sense starts out
by sensing these screams? Maybe it is a striving for balance and symmetry that marks both
artistic and scientific work? The quest of art and science has always been to seek expres-
sion of phenomena beyond direct appearances. This calls for the necessity of approaching
the unknown, the not yet fully comprehended. At best, both scientists and artists aim at
creating, not imitating.

Working with The Einstein Resoundings has sharpened my sensitivity to the deeper layers
of creative effort. While composing the piece, the mystery of becoming has been a lived
experience; it has been a process that I have been a part of and at the same time tried to
view from outside. By reflecting on this process of becoming I have more and more been
able to recognise the greatness in Einstein’s creations from 1905. However, during the
compositional process I experienced no heroic enlightenment, and the piece itself is most
likely not going to enter history as a unique work of art. I have nevertheless during this
period occasionally heard the distant resounding of Creation. Creation is an ongoing
process that has always existed and will continue to go on. Art and science are inextricably
connected to the will to bring to expression. Although artistic and scientific expressions
themselves may be totally different – in terms of form, language and aesthetic – there
nevertheless seems to be a common striving to bring to the surface. And although what
is brought into the world may seem new, fresh and innovative, the process itself is of
archetypal dimensions. In this sense the world is not finished – it is open.

Maybe the most characteristic common hallmark of art and science is the resounding
imperative of opening – by always questioning accepted truths.
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