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That art and science are inextricably bound through technology is beyond doubt. Steigler (1998) argues that to be 

human is to be a user of tools and thus the human body is in some way deficient requiring technology to 

supplement its survival. From the earliest times our linguistic, musical and visual media have persisted across 

generations  

‘bearing the freight of acquired wisdom....and passing on the material practices of those media technologies’ (Cubitt, 2014:). 
 

But it was not technology alone that linked art and science. Until about 350 years ago, there was no distinction 

between the definition or practice of art and science. ‘Artists’ and ‘scientists’ were simply people driven by the 

need to explore the world and what they believed lay beyond it- the spiritual, the mind, the unexplained. 

However, around the middle of the 17th century there was a divergence between art and science; a time when 

science turned away from alchemy, mysticism and religion and began to understand the world in terms of pure 

hard logic (Miller, 2014:3). In order to progress the new scientific discoveries, individuals began to specialise in 

science both in occupation and in education, perpetuating the split with art. Later,  

‘technical jargon, antiquated teaching methods, cultural prejudice ....accentuated the artificial frontiers between [these two] continuous 
domains of creativity (Koestler, 1969:267). 

 

Miller (2014:3) states that  

‘science was [considered] the serious pursuit of truth whereas art was merely decorative’. 

It is true that art’s aesthetic role became more prominent (for those who had privileged access to it) and that its 

function in the expression of cult and ritual, first magical then religious (Benjamin, 1936), diminished. However, 

the development of printing technologies and the wide availability of paper from the 15th to the 18th century 

meant that art as an illustrative and design tool gained a new significance. The cheap mass production and 

democratic distribution of images (as well as text) led to an unprecedented spread of knowledge (Thompson, 

2003). These printed images were important in the study and enhancement of science, engineering and 

architecture. Fields such as anatomy, botany and zoology in particular were revolutionised by the publication of 

accurate colour illustrations like those of Jacques-Fabien Gautier-Dagoty1 (Metropolitan Museum of Art, 2006) 

(Fig. 1). Such works had both artistic and scientific value. They demonstrated a continued synergy between art 

and science. 

                                                                 
1
 Jacques-Fabien Gautier-Dagoty received a royal license for his technique of four-plate colour printing in mezzotint 

(Metropolitan Museum of Art, 2006). 
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Once separated from its basis in cult, art began a slow revolution 

towards Modernism. Artists became aware of themselves as 

individuals conscious of their own unique view of the world. The 

invention of photography in the 19th century tore away the last 

shackles of figurative art but it was cutting edge science which 

provided the impetus for many to redefine their art. Discoveries 

of unseen forces like X-rays and electrons, and mathematical 

modelling were expressed by Abstraction or incorporated into 

artworks in a semi-figurative way (Cubism) whilst others 

celebrated modern technology (Futurism). There followed a surge 

of art movements from DADA to Surrealism which threw out the 

‘rule book’ in the early 20th century. But these movements, used 

the ideas of science and technology and less so the new media. 

 

In the postmodern era there has been a backlash against science with philosophers arguing that it is unduly 

influenced by social interests, negotiation, power and politics2. Postmodernists have been accused of anti-

intellectualism and a lack of understanding of science (Bauer, 1994; Gross and Levitt, 1994).  Throughout, 

however, there remain artists who continued their exploration of science. In the mid-20th century this was still 

largely within the boundaries of traditional media but a few ventured further. Out of the bohemian scene of 

Manhattan, the cradle of Abstract Expressionism and later Pop Art, collaborative art-science (artsci) pro ects were 

emerging   ill  l ver, an electronics engineer from Bell Laboratories3 and an avant-garde cinema fan, managed to 

infiltrate the East Village art scene which was populated by (now-famous) artists, and critics and theorists like 

Clement Greenberg and Harold Rosenberg (Miller, 2014:36)   l ver was passionate about bringing art and 

technology together setting up an art and science club at Bell Laboratories. He undertook his first artsci project in 

1960 collaborating with Swiss artist Jean Tinguely and American Robert Rauschenberg. The artists worked with 

                                                                 
2
 A number of 20th century philosophers maintained that logical models of pure science do not apply to actual scientific practice. It was 
Thomas Kuhn (1962) who suggested that the evolution of science was in part sociologically determined. His ideas were interpreted by 

some as meaning that scientific theories were social constructs and could therefore never claim to be objective. 
 

3
 Formed in 1925 by Alexander Graham Bell, Bell Laboratories was a telephone and telegraph company that envisaged itself much more- a 

Mecca for invention and discovery Miller, 2014:35). 

Figure 1. Two Views of the Head, 1746.  
Jacques-Fabien Gautier-Dagoty 
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parts collected from  unkyards and the street to create, with the help of  l ver, a construction designed to self-

destruct in the sculpture garden of the Museum of Modern Art (Miller, 2014:38). Rauschenberg went on to work 

with  l ver to create a comple  interactive piece called ‘Oracle’ (Fig. 2). Made up of five sculptures, it again, 

utilised found junk (an old bath, a car door, a window frame etc )   l ver used what was then state of the art 

technology (transmitters, receivers, amplifiers and speakers) to create a collage of sound (music, talk and noise), 

gathered from five radio stations, the output of which the audience could vary from a control unit ( l ver and 

Martin, 1997:312-313). Now on display in the Pompidou Centre in Paris, it bears Rauschenberg’s name only. 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 l ver states that  

‘it is difficult for an engineer to have a conversation with an artist    It is not a question of collaboration, but rather a 
contractual relationship between the artist and the engineer   ’ (in  l ver and Martin, 1997:312). 

 
By this, he infers that, as the scientist, his creativity is channelled into problem solving thereby limiting his role to 

that of technician. 

 
So what is the state of the art-science relationship in the digital age? It seems that old fears and prejudices in both  
 
camps are being pushed aside   There are scientists who value the artist’s alternative approach to science  There  
  

Figure 2. Oracle. 1965. 
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 are also artists who are developing their 

understanding of science. Among them are artists who 

embrace not just its technology but its methodology in 

order to introduce objectivity into their work. Data 

visualisation is an example of this; it has been around 

for hundreds of years taking various forms. The 

drawings of Leonardo da Vinci’s inventions, the medical 

illustrations of Gautier-Dagoty or the graphs of William 

Playfair are a case in point. Today, it might be in the 

form of a satellite weather map, a speedometer, a 

computer model or body scan. Data has no natural 

look. Choices have to be made as to how it is displayed; 

each choice revealing certain aspects of the data whilst 

hiding others.  

 

  Figure 3a. Inside a Bacterial Cell 1000,000 X, 2009.  
Watercolour on paper. 

Figure 3b. Three Pigeons, 127 seconds, 2014. Laser sintered nylon, 25 x 20 x 6cm. 



5 
 

Figure 3 shows two examples of data visualisation, one by a scientist (Fig. 3a) and the other by an artist (Fig. 3b).  

David Goodsell is a molecular biologist who’s aim is to visualise molecules within cells. His initial work focussed on 

the bacterium E-Coli. At only 3000ths of a millimeter in length, the molecules which make up an  

E-coli cannot be seen with a light microscope (Fig. 4) 

Only the general form, the granular-looking 

cytoplasm inside the cell and the outer membrane 

fringed by the flagellae, the whip-like structures that 

allow the bacterium to move, can be made out. 

Even magnification to around 70,000 using an 

electron microscope reveals only  the very largest 

protein molecules as dark specks within the cell. The 

order of magnification needed to see the molecules clearly would be x 1000,000, impossible with today’s 

technology. So, how did Goodsell go about visualising the 

molecules? Traditionally, illustration of molecules comes straight 

from chemistry. Atoms which make up molecules are represented 

by letters linked by bonds denoted by lines (Fig. 5). For large 

molecules like proteins, these diagrams are complex (Fig. 6 (a)). 

 

 

 

 

Figure 4. An E-coli Bacterium under a Light Microscope  
(Approximately. x 400 magnification) 

Figure 5. Water Molecule 

Figure 6. A large protein molecule visualised in three different ways. 

 

Covalent structure (a)  Space occupied (b)  Chain fold (c) 
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Another way of depicting a molecule is to discard some of the information and look at only the overall space 

occupied (Fig. 6 (b)). Lastly, proteins (long chain-like structures) can be represented by ribbon diagrams (Fig. 6 (c). 

These diagrams are schematic showing only how the molecule falls and folds, throwing away all of the 

information about the atoms.  Each depiction has its use depending on which aspect of the molecule is of 

interest. Goodsell wanted to show molecules within a cell setting as if viewed through an extremely powerful 

microscope. He drew from his imagination but at the same time, for it to be meaningful, he needed to use all the 

available data about the molecules known to be present in an E-coli. The information gathered during a 

prolonged period of research took the form of numerical data- the type, concentration and position of those 

molecules. For the image to make sense to the viewer Goodsell developed a way of illustrating each molecule 

using simplified outlined shapes, each to scale, each with its own flat colour (Goodsell, 2009:vii). He also edited 

the data by omitting some molecules (the water molecules for example were so numerous that they, ironically, 

would have ‘muddied’ the image (Goodsell, 2014). Finally, for clarity, he chose a plane of view as opposed to a 

true transverse section (cut) through the cell. In this way, for example, the long strands of DNA (shown in yellow 

in Fig 3a) which form a spaghetti-like ball did not appear as hundreds of obscuring cut ends. Therefore his 

‘molecular pictures’ were sub ect to personal interpretation or artistic licence  

 

The artist Gabrielle Hoad was also confronted with a mass of raw data. This time in the form of co-ordinates 

(longitude, latitude and altitude) generated by small data loggers attached to flying homing pigeons (Hoad, 2015). 

The data was gathered in numerical form and presented by the scientists with whom she was working in the form 

of scatter plots and line graphs. Like Goodsell, Hoad was forced to edit the ‘spaghetti’ of data to create her art 

work. She selected the flight paths of just three of the pigeons over a period of 127 seconds in one plane only. She 

developed software for a 3D printer to be able to read the data and print a sculptural form of interlocking ribbons 

made of laser sintered nylon. On close inspection, fine striations can be seen running vertically down the ribbon 

indicating that the material had been laid down at discrete intervals (literally exposing the digital nature of the 

data). 

 

The process for the scientist and the artist was the same; both used scientific methodology, both, by editing the 

raw data, used artistic licence to create meaningful work. So, at what point does this data imagery become art? 
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The interpretation of either work would depend on the knowledge of the viewer; the scientist seeing it as a tool 

and the lay person as an artwork. The artistic value of the visualisation therefore lies in the experience of the 

viewer; the meaning is a question of context.  

 

Cornelia Parker is a contemporary artist who, like the modernists before her, is inspired by science and the world 

of unseen phenomena. Cold Dark Matter: An Exploded View (Fig. 7) is a garden shed full of clutter, blown up by 

the army (at her request) and the debris reassembled in the gallery as if frozen at the moment it exploded into 

the air. Lit from within, casting shadows on the walls, floor and ceiling, it has been described as  

‘a gala y of fragments hanging on wires   Lit by an inner bright star’ ( emp 1998:663). 
 
 
 

 

  
Figure 7. Cold Dark Matter:An Exploded View, 1991. Wood, metal, plastic, ceramic, paper, textile and wire. 

Unconfirmed 4000 x 5000 x 5000 mm. 



8 
 

But her artwork does not rely on any fixed meaning and she does not try to communicate or visualise data 

through her art. She uses certain visual and verbal associations with science but leaves the rest to our 

imagination. Buck (1995:8) says she works  

‘with the meticulous dedication of a particle physicist  .but her line of enquiry answers only to the instructions of intuition and imagination. 
Her approach is closer, perhaps, to alchemy    ’. 

 
Parker talks about the shed in terms of memory describing it as  

‘an atticy private place full of left over stuff’ (Parker in Tate, 2015) 

and in terms of emotion (since she imbues the wreckage with ‘pathos’) but the work also has a dark child-like play 

element to it akin to a cartoon explosion. It is the title though that gives us the clue as to the science: ‘Cold Dark 

Matter’- all the stuff in the universe which we cannot quantify or see and ‘An Exploded View’ referring to the 

exploded diagrams featured in technical manuals: 

‘   [it is] a very pragmatic laying out of stuff  And so that’s what I was trying to do, to organise something that was totally beyond our 
control and emotional control’ (Parker in Tate, 2015) 

 

For this piece, Parker uses relatively old technology and the artwork is traditional in the sense that it is static and 

hung in a gallery.  It is currently being exhibited at the Whitworth Gallery in Manchester the re-opening of which 

was celebrated with her latest work ‘ reath of a Physicist’ featuring graphene, a form of carbon. At one atom 

thick yet 100 times stronger than steel, it conducts electricity better than copper and is set to hasten the green 

energy revolution (Adams, 2015; DeSandro and Cerveira, 2015). Parker worked with Nobel prize winning 

Konstantin Novoselov (who isolated graphene with co-worker Andre Geim at Manchester University) to harvest 

graphene  from one of William  lake’s drawings held in the university’s collection  Novoselov’s breath on the 

graphene was used to set in motion an aerial reaction which sparked a firework display designed by Parker to 

include fragments of meteorite showering to earth (Adams, 2015; Youngs, 2015). This fleeting art work was 

captured using old-fashioned photography but its production using cutting edge technology and its inherent 

transience is a departure from convention. 

 

Parker, although immersing herself in the science, is providing the artistic element to Novoselov’s technical 

expertise. By contrast, Paul Friedlander, a trained physicist, uses his own scientific skills to create his artworks. 
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Timeless universe is made up of 15 different kinetic pieces arranged in groups around a space illuminated with 

projectors. It is inspired by cosmology but he also introduces ancient myths, scripts, signs, codes and 

mathematical formulae4. Friedlander uses a technique he invented called chromastrobic light which involves 

colours changing faster than the eye can see so that they blur together into white light. When this white light is 

shone onto a moving object like a whirring string, the string acts like a prism splitting out the colours (Miller, 

2014:118). He transforms the images using computer codes he has written himself.  The result is an endless 

stream of images which never exactly repeats itself and refreshes on a daily basis by gathering data from the 

internet. The work was made in response to the physicist Ian  arbour’s controversial theory that time does not 

exist. Barbour believes that under certain conditions Einstein’s theory of relativity, which says that time has a 

beginning and is part of space time, breaks down. Friedlander uses  arbour’s idea that all our sense of time 

passing, of the past and future being distinct and the present unique is part of an underlying timeless reality. He 

says that it is not an interpretation or illustration of  arbour’s idea but a meditation inspired by it (Miller, 

                                                                 
4
 The artist’s father was the eminent mathematician F G  Friedlander of Cambridge University one of whose specialities was 

wave equations (Friedlander, 2014).  
 

Figure 8. Timeless Universe, 2006. Light sculpture.  
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2014:118). Although Barbour wrote an essay for the catalogue of his exhibition, Friedlander did not consider it 

collaboration rather he used  arbour’s unorthodo  views as a stimulus for his art. 

 

However, in the last ten to fifteen years there has been a great deal of interest in collaborative projects between 

the arts and sciences in an attempt to generate a stream of creative ideas and move beyond the artist-technician 

relationship to a partnership of genuine equality. One major collaboration came about by a chance meeting 

between artist and film maker Ken McMullen and Maurice Jacob, head of the Theory Division of CERN, the 

European organisation for nuclear research.  Established artists collaborated with physicists and technicians at 

CERN over a three year period. The result was the ‘Signatures of the Invisible’ exhibition consisting of 50 diverse 

art works (CERN Press Office, 2000).  

‘There was a free-flow of ideas between groups of people, each concerned in their own way with the mystery and the reality of what 
makes us who we are; each trying to understand the universe in which we find ourselves a part’ (McMullen, 2005:311). 

 

Such collaborations are attracting funding  A grant scheme was set up by the Wellcome Trust,  ritain’s leading 

biomedical charity, in the late 1990’s. Over the years, the trust has awarded millions of pounds to projects 

initiated by both scientists and artists. In Australia, a project called Symbiotic A has a research laboratory run 

entirely by artists (Kemp, 2011:278). 

 

Bell Laboratories has also continued its innovative approach to artsci projects into the 21st century  The ‘Listening 

Post’ is the result of collaboration between a  ell Laboratories statistician, Mark Hansen, and sound artist, Ben 

Rubin. It is a dynamic collage of live conversations drawn from online sources (chat rooms, forums, newsgroups 

etc.) in a room-sized installation featuring more than 200 small text displays mounted on a grid with dynamically 

generated sound, music and voice (a concept reminiscent of the ‘Oracle’, p 3)  There have been several 

incarnations of the work, the first in 2001 and more recently at the Science Museum in London (Fig. 9) in 2013 

which was updated to include the latest social networking sites such as Twitter. 
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The detected messages are analysed statistically and organised into clusters based on the topic of conversation or 

on frequently used words or phrases. A tonal landscape underlies the spoken text, the pitch and tone of which 

changes with the flow and content of the message which appears as illuminated text (Hansen and Rubin, 2003). 

Each message adds to the ‘conversation’   Hansen likens the incoming data to orchestral movements. Describing 

one he says,  

‘Looking out from a small control room, I scan the suspended grid of more than 200 iphone-sized computer screens for any signs of life. 
One flickers awake, flips through a sequence of messages, too fast to be legible, and then holds a sentence “I’m really not meant for him”  
After a short pause, a screen three columns over lights up, runs through more messages and finds “I’m scared I’ll lose my smile   ” (Hansen, 

2013) 
 

It is an extremely moving, living artwork and an impressive technical achievement. Here, the relationship between 

the artist and the scientist is truly equal; as a result of the collaboration something new has been generated.  

 

So, there is a new generation of artists not just using technology but inventing it. Cubitt (2014:5-6) explains that, 

for him, tracing the histories of technologies, understanding how and why they work in the precise ways they do 

has given him privileged access to the particular capabilities of certain technologies  Immersing one’s self in the 

science leads to  

‘une pected vehicles for inventions and creations for which they were never designed’ (Cubitt, 2014:6) 
 

Figure 9. The Listening Post, 2013. 
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This is no better demonstrated than in the media world where many artists feel that the distinction between 

artists and scientists is meaningless. Young people moving into animation, film and game design have a mastery 

of computer programming. Rick Sayre of Pixar explains they   

‘tinker with equations until they like the way the picture looks’ (in Miller, 2014: 343). 

 
Some would argue that the art-science divide is dissolving in general and that a new avant-garde is emerging. 

Certainly, as has been shown, there are new dialogues opening up between artists and scientists. There is even 

some evidence that old prejudices and antiquated teaching methods are being, if not quite overthrown, certainly 

re-thought. The post-16 baccalaureate qualification which tends to mix the arts and sciences has been included in 

the British education system and there are even higher level courses such as the MA in Art and Science at St 

Martin’s School of Art in London available. 

 

Koestler (in Goldstein, 2013:1223) states that it is the unexpected juxtaposition of unconnected thoughts that 

leads to eureka moments.  It stands to reason then that different disciplines standing shoulder to shoulder in 

creative groups could lead to great innovation. However, Rolf-Dieter Heuer director of CERN is doubtful as to how 

successful such a group could be   

‘since the questions [in science] are so deep today that they demand specialisation (in Miller, 2014:344)’. 

 
In addition, some artists may prefer to maintain the old artist-technician relationship believing science to be a 

mere tool,  

‘like paint in a can’ (Catts in Miller, 2014:344). 
 

Also, in a world where art is treated as a commodity, artsci itself may be met by the art establishment with some 

hostility.  It does not sit easily within a gallery setting; it is reproducible, can be ‘repaired’ or ‘improved’ with 

newer technology and, as has been demonstrated, may be transient, fluctuating in form or subject to external 

influence. This poses the question as to how one might value such work. 

 

Historically, scientific developments have driven industry and economics and are inextricably linked with power. 

This has led to an asymmetry between science and art with government funding prioritising science. The artist 

enjoys relative creative freedom but the rewards remain unpredictable (Strosberg, 2001:29). Perhaps artsci 

projects and the new digital industries can go some way to redressing the balance. Lastly, art and science will 
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continue to be enmeshed as they always have been through visualisation, inspiration and collaboration but 

perhaps in the future those involved will be flexible thinking polymaths comfortably inhabiting both worlds. 
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