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Overture

This written submission is accompanied by audio and computer data CDs. Visual materials are reproduced in appendix A and digital materials are on the CD in PC format.  The audio materials referenced are on the audio CD in appendix B and will play in a computer.

When supporting material is to be viewed, or listened to, this is shown by instructions in squared brackets e.g. [listen to audio clip 1]. 

The use of the first person singular is deliberately chosen to demonstrate that the research purpose of this presentation is for the making of art, and it is my research for developing the philosophical framework within which I will be making art.

The investigation I have undertaken throughout this project has been based around the question, how can music be represented using colour? In this piece of work the historical context is set initially and then each of the themes of music and colour are explored before the subsequent sections explore how some more recent artists have worked before concluding by reflecting on where this research investigation has led my thinking for my practice.

Introduction

Silence/Anticipation/Expectation/the warm-up-act/a gentle buz/appaulse/cheering/LCD numbers on a screen/the crackle of a needle/the clunk of a tape player/adds while you wait for the download…………

[image: image38.wmf] 




During the following pages I shall explore the ways in which we understand the processes of our perception of seeing colour, and how we represent, and think about hearing, music. I shall explore the work of scientists, artists and philosophers to develop a way of thinking about how music may be represented as colour. This will bring together strands of understanding which draw upon different frameworks of thinking about the world we live in. Finally, presenting a way forward in my art practice from representing musical notation as colour, into a way of drawing upon the associations which colour and music bring to the fore in our consciousness and how that state of consciousness may be changed using colour, music and the ‘viewers’ position within the artwork’s space and duration.


In his extensive writing on the history, perception and social use and understanding of colour Faber Birren (Birren, 1966, p76,77) presents this chart to locate the source of perceptive stimulation within its wider context
. 
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These charts illustrate that the majority of the electromagnetic radiation around us as human beings is not within our perceptual capabilities. Many philosophers and scientists have shown these ranges are often extended in other organic creatures
. So we are not capable of seeing and hearing much of what is around us – we are partial receptors of the ‘earth’ as Heidegger might put it. The ‘earth’ – the stuff of the creating and evolving order is not all within our perceptive
. 

[Listen to Audio clip 1 Appendix B – Scheonberg]

John Cage and Scheonberg himself sat listening to a recital of this piece and it is recorded that they disagreed as to what colour the music was (Birren, 1966, p120). Scheonberg was adamant that the piece was beige, whilst John Cage was sure that he perceived it as a bluey-green.

There has been a long history of this music-colour association and many people have worked often very much alone, until the middle of the twentieth century, to produce ways of portraying ‘music’ visually, most commonly by using colour. Much musical development in the twentieth century involved questioning the ways in which composers notated their musical intentions. This itself became a focus for much graphic art and led to the fixed boundaries of traditional notation being expanded.

[image: image39.jpg]


A related theme of synasthesia and a growing twentieth century understanding of the inter-relatedness of the human sensory systems has brought further explanations of music and colour associations. Mahnke gives this diagram to illustrate how the brain receives sensory information from the four senses of taste, touch, hearing and sight. (Mahnke, 1996, p21) It is believed by many that the sensory information becomes intertwined and cross connected in the thalamus and this leads to synasthesia.

The earlier associations quoted by Birren are now thought to be a result of learned associations acquired during the very early years of growth.
 (Elkoshi, 2004)

“Synesthesia has been responsible for many odd opinions. In a Boston Symphony Orchestra programme some years ago, Philip Hale commented on a few of the colour associations of musicians. He told that ….. the tone of the flute to be intensely sky-blue. The oboe was clear yellow, the trumpet scarlet, the flageolet deep grey. The trombone was purple to brownish, the horn greenish to brownish, and the bassoon greyish to black……In 1890 a woman was found to whom Mozart was blue, Chopin yellow and Wagner was a luminous atmosphere with changing colours” (Birren, 1966, p122)
Historical Context and Previous themes
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A comprehensive historical list of developments can be found in appendix  C and a further commentary by the US artists Fred Collopy on his website (Collopy, 2004).


This fascinating history stretches back to Frederick Kastner’s Pyrophone of about 1870. 

Ignited gas jets opening into crystal tubes were controlled from the keyboard. In addition to a visual display, the instrument was reputed to produce sounds similar to the human voice, piano or full orchestra. (Peacock, 1988, p397)
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1877 witnessed the production of Bainbridges Bishop’s device for ‘painting music’ . The light producing apparatus was placed on top of a normal organ and a system of levels and shutters allowed coloured light to be blended on the screen while music was performed. It could be considered similar to 20th century ‘colour-organs’, which are connected to home stereos or indeed portable disco units of the late twentieth century. (Peacock, 1988, p398)
Within the larger scale works Mary Hallock-Greenewalt (pictured below) is shown sitting at the console of her Sarabet in 1919. A sliding rheostat controlled the reflection of seven coloured lights onto a monochromatic background. Hallock-Greenwalt also patented system of light notation indicating subtle variations of luminosity, which she considered as parallel to nuances in musical expression. This Beethoven composition was originally for solo piano. (Peacock, 1988, p400)
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The difficulties that have remained throughout this work have been based upon the following question: is there some absolute correlation between music – here meaning pitch – and a particular colour; and if so what is this and how is it defined?  

Many artists have defined such correspondences within their philosophical framework of thinking and the chart below sites their choices. (Collopy, 2004)
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First theme – Music

John Cage  is one of the more well known artists who have spent their career with a foot in both the music and fine art worlds. He once described music as “organised noise over a time limited period” (Peters, 1982, p42).   Cage was deeply inspired and influenced by Scheonberg in the early decades of the twentieth century. Scheonberg was one of many musicians trying to get away from the straight-jacket of traditional music composition theory and structure. However, even in Cage’s thoughts some element of organisation is explict in his philosophical. Perhaps Cage was thinking of  a score.

[View score page below
 and listen to Audio clip 2 from Tschaikowsky’s  5th Symphony]
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It is clear here that the composer has a strictly bounded system for ensuring that the correct noises are made at the correct time. The system provides a method for constructing the piece of music over time. Musical notation is not music, but when following the method of sound making it provides, then music is produced. It is a language, a language of art Nelson Goodman would say
 (Goodman, 1976, p179ff). Here in this particular score page Goodman would go further and say that we are here presented with a universal musical language
. The point of universality assumes that the perceiver belongs to that universe and can therefore use the language.

Much philosophical enquiry around music has been based solidly within the analytical tradition –  focussing upon themes, musical structures which have been used, developed, manipulated,………… to some it may feel that the philosophical enquiry was more akin to the mathematical analysis of the composer’s score, and indeed this is certainly one dimension that Levinson (Levinson, 1980) lists as a feature of a true piece of music
.

Other musicians in the twentieth century were expanding the field of composition further than a traditional western framework. Arnold Scheonberg
  developed a 12 tone system
 for composition whilst other composers like Wilfred Meller
,  Stockhausen
 and Cardew
 went further still to extend and expand the terms of musical expression which were common in their time. This process of extension is important to us philosophically as well as in terms of auricular  experience as Cage showed in his early works concerning chance in his Piano compositions using nails, screws and objects placed upon the strings. The notation when played didn’t give a consistent sound each time it was played because the objects on the strings moved around.

When John Cage decided to learn about composition he approached Schoenberg requesting composition lessons even though unable to pay – Schoenberg’s response was simple and generous when he said that Cage could have free lessons as long as he dedicated his life to music.    As a result of his lessons and his use of the score as a means of recording his musical intention needed to be extended far beyond a universal language which Goodman comments upon. Cage was extending the boundaries, adding new marks and ornamentation – he was creating a language which was not understood by the masses of musicians whom he called upon to perform his work.


Consider this page from a score of one of Cage’s works.
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(Peters, 1982, p48)
I was trained in an elementary way as a classical musician and find it hard to understand what Cage is requiring of me as I look upon this page of the score. The marks he used are more akin to something with an art marking tradition than the language of musical notation. Cage and others within the field of development in the twentieth century were widening and inventing the language of their notations.
   Cage was exploring the graphic use of  pictorial type marks to describe sounds he wanted to be made during the performance of his pieces. In his early work Cage began to develop this graphic way of depicting sound, below the score for his Aria 1958 (Drew, 1986, p13). We see something here of Cage and other composers of the twentieth century drawing upon a musical heritage which predates what we generally consider to be the traditional musical systems brought to us in the 19th century. Consider the examples below from 1550 (Drew, 1986, p14) and the 14th century (Drew, 1986, p15)
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Somehow ironically popular music was, and still is, rooted firmly in the traditions of classical musical forms and within the framework of analytical philosophy contemporary pop music certainly fulfills all of the requirements of a valid musical composition as far as Levinson is concerned: there are clear musical forms, language, structures, development, and perfomative directions. 

The dimension of a performative direction is important to Levinson within his framework of understanding a piece of music, and has made the philosophical analysis of improvised music very difficult. 

Brian Eno, whose work has extended Rock music wrote “I think the word MUSIC has become difficult to describe. Traditionally music was written down and given to a conductor, who then translated it for the performers. It was necessarily ephemeral. Once the performance was finished it ceased to exist except in code on paper or in people’s memory. Now music is anything but ephemeral. When you make a record it exists forever and it exists in space” (Tamm, 1995, p79)
[image: image44.wmf] 

Compare the description which Eno gives above with the chart below he has used to describe his activity of making music
. The process evident here is different to the traditionally understood one described by Eno above, and Levinson’s imperative of some form of performative dimension to the composition has changed. The level of improvisation which Eno’s work incorporates is unscripted and each performance is different from any previous one in greater degrees than fully scored musical renditions even when they are of an experimental nature like Tangian’s mathematical Eine kleine Mathmusik (Tangian, 2003, p78ff).

These changes in ways of describing musical intention and process can be compared with those used in other contemporary cultures outside the Western world. An example is the graphical structure of the vocal notation used at the Namgye Tratshang monastery (Drew, 1986, p12)
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(Drew, 1986, p12)

Theme two – Colour
[image: image45.jpg]A Wallace Rimington





In his book Chromophobia, David Batchelor concludes with a quote from Goethe’s Theory of Colour……

“….it is also worthy of remark, that savage nations, uneducated people, and children have a  great predilection for vivid colours; that animals are excited to rage by certain colours; that people of refinement avoid vivid colours in their dress and the objects that are about them, and seem inclined to banish them altogether from their presence”

(Batchelor, 2000,  p112)

As we tend toward and away from colours as they come in and out of popularity many of our reactions to colour are learned: from social contact, upbringing, fashion, nurture and nature.  Goethe’s statement above was written at the start of the nineteenth century and comes from within his contemporary  framework of social and political encounter with colour. At a time when the brilliance of chemically manipulated colours of the late twentieth century had not yet been experienced and within the sombre propriety of social etiquette and conduct which the fashions of the Pop Art era had yet to thrust upon the world. Batchelor comments in detail about the effects of the advances in chemical engineering during the twentieth century on the availability of colour within the western world. (Batchelor, 2000, chap1)

In the diagram overleaf we see a biological diagram of a human eye ball in cross section. In a Cartesian view of the world the eye provides information to the brain about the world – information which the mind will use to determine reality. The information provided by the eye is understood to be true to the world we inhabit.

In this diagram what is most fascinating to me is that although at school I learned of cones and rods within the eye ball no one ever told me that the tissue which the light passing through the pupil of the eye first encounters is the flesh of the brain, the optical nerves. The light entering the eye falls upon the matter of the brain nerves before reaching the rods and cones. The receptive process forms a layer of  mediation, between light energy and electrical energy of nerve impulses, before the brain manipulates the information to generate understanding.

In a Cartesian consideration of the world the accuracy of the information provided to the brain from the world by the eyes is paramount.
 The eyes provide a representation of all that is real in the outer world beyond the body. However, the eyes cannot do that. Colour in the world is consequential of matter’s properties – it is a consequence of the materials that the world is constructed from – our interpretation through the perceptive experience is a result of our learned associations of colour information.
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An eye ball (Mahnke, 1996, p95)
[image: image46.jpg]


This diagram shows the way in which the light passing from the pupil has to pass through the optic nerves, ganglions and synapses in order to reach the cones and rods where the light will be perceived.  It is fascinating because it shows us that the stuff
 of light first falls upon the matter of the brain before being perceived in a form acceptable for interpretation by the brain. The cones and rods do not point into the eye ball facing the lens but point into the back wall of the eye ball. (Hardin, 1993, p 13)

In the  diagram and charts below we see how current scientific understanding shows indicates we see differently on different parts of our eye ball. The spread of the cones and rods that detect hue and tone are spread in different proportions across the back of the eye. The eye is very different from the camera obscura in that sense, because the camera obscura is designed to produce a uniform image.
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(Hardin, 1993, p9)
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(Hardin, 1993, p106)
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(Hardin, 1993, p15)

As Wittgenstein ponders how “Mother nature deceives us” (Wittgenstein, 1977, p98 ) in the process of seeing,  Hardin (Hardin, 1993) examines how our eyes appear to play tricks on us.  Our eyes provide information which our brain subsequently makes sense of – a sense derived from the accumulated experiences and knowledge we have acquired in life thus far. It is not our eyes playing tricks on us but our brain struggling to contextualize the perceptive information it is receiving from the eye balls. The brain is making decisions and judgements about the perceptive information based on the person’s life experience so far. The lines in the Muller-Lyer illusion we perceive as the same length and our brain causes us to ‘think’ that they are not. This may suggest a level of visual deception, however, as Merleau-Ponty describes (Merleau-Ponty, 1962) such ideas are only a difficulty when we consider there is some objective world. The ‘deception’ is a perceptual phenomenon.


Similarly Josef Albers in his work
 (Albers, 1975) demonstrates the ways in which we see things differently in different contexts. The three examples below show how we are ‘deceived’ by the visual process of recognition, since upon close examination the colours within both sides of the images are the same, although appear different when first glancing at them. Considerable effort is required by the viewer to construct the mental view of the sameness of the colour planes in both sides.
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(Albers, 1975, Section 6.2.2) and  (Albers, 1975, Section 6.3.2)
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Section 6.4.2) 

Here the colours look different to our mind although they are exactly the same. Albers’ work explores at length through practical examples the ways in which we see colour in a context. We cannot see colour in any isolated fashion – it belongs in a context. 

The Language gives out

Closely linked with our struggle to handle colour information is our linguistic struggle to describe colour information. The use of language and colour terms within language develops as the language develops and David Hilbert (Hilbert, 1959, p102ff) argues that part of our difficulty of talking about colour is the lack of our linguistic vocabulary for colour. Brent Berlin and Paul Kay
 (Berlin & Kay, 1999) spent 20 years studying 54 world languages and concluded that the distinct colour words within a language is directly proportionate to the development and complexity of that language.
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(Berlin B & Kay P, 1999, p4)

The development they have discovered is that as languages develop in an ability to describe colours then that progression of additional colour words follows in the order shown in the diagram above. 

The importance of this is shown by our need to describe new colour experiences in more sophisticated societies, as Rush Rheas wrote “I cannot learn colour unless I can see it; but I cannot learn it without language either. I know it because I know the language…. I can remember the sensation I had, just as I can remember the colour I saw. I feel the same sensation, and that is the same colour. But identity – the sameness - comes from language”. (Hardin, 1993, p155)

Rheas is here raising the issue of signification. How language can aptly or not, describe a perceptual experience. The assumption is that the more advanced a language is the more able accurately the ability to signify. Its out working for most artists using a digital platform in their work is the need to use hexadecimal
 numbers to describe colours offered to them from the digital palette of Photoshop, Illustrator and other such graphic and image manipulation programs.

Development

In drawing together some threads which will inform my art practice I am now going to consider the issue of how colour exists in the world. Some argue that colour does not exist as a physical entity in the world
. “Colour experiences are products of the brain, even though they reliably signal external states of affairs” (Jakab, 2005, p2ff; also expanded in Thompson, 2000). Our current scientific understanding of colour’s existence in the world is by virtue of electromagnetic radiation (Hardin, 1993; Mahnke, 1996; Birren, 76,), in particular that radiation is being reflected from the surfaces of objects in the world. The colour is due to the properties of the material of the objects; those properties remaining as constant as the stability of the material of their fabrication.  Our perception of their colour is due to the reflectance of light from their surfaces and our consequential perception of that reflected light. When I am not looking at my jeans I believe they are still blue because that is a property of the denim from which they are made, and they remain, I believe, the same blue as when the I walk into a darkened room, although I perceive an altering in the degree of shade I perceive until I no longer register the colour blue but rather a corresponding grey tonal attribute in place of the colour blue. The blueness of the jeans is in my brain, of themselves the jeans are not blue but have the property of the blue I perceive.


The environment in which we perceive colour alters how we perceive Mahnke argues (Mahnke, 1996). The synopsis that he gives of this perceptive and influencing process is illustrated in the chart to the below.
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(Mahnke, 1996, p103)
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Mahnke’s lowest level is a biological response to colour; a response which is not within our consciousness. This response is what I would rather term an organic response – it is not a learned response in the way that cultural responses to colour are learned through the process of nurture. A response at this level is due entirely to the phenomena of having an experience – knowledge is not necessary. (Chalmers, 2002, section 1ff)
.
As you experience this red page your body is probably experiencing a rise in blood pressure and a slight rise in you heartbeat. If you were to walk into a room entirely this colour and asked what the temperature was you would probably guess a temperature of 6-7°C higher than is actually the case. Mahnke explores further the effects that other colours have on us within this organic realm of our being. During the course of a day by lighting a room appropriately Mahnke showed that people could loose their ability to judge time to the degree of many hours. He also showed that meetings held in vibrantly coloured rooms were thought to have lasted for up to 25% less time than those held in lighter/pastel coloured rooms. 

 Debbie Ayles, an artist working at this level of the perceptive experience, is engaged in research work with Essex University. The study concerns the organic response we have to colour combinations. Her research images shown in appendix B. Viewers are asked what they feel their body is doing in response to experiencing the works. Her work as an artist is using the conscious experience of colour to explore physiolocical reactions to the works.
 Our whole body has an organic response to colour as well as an interlectual response.

At  higher levels in Mahnke’s pyramid colours are assigned cultural and associated meanings which change from society to society. Consider the list of associated meanings that is quoted in their work and consider how differently you offer association meanings to the colours listed overleaf.

For Mahnke the context of colour perception is vital because the context yields the meaning. The meaning arising out of one’s own personal horizon and perceptive engagement. This does I feel need tempering with an acknowledgement of of our place in the evolutionary process and our visual perceptive capabilities have I believe developed from earlier practical necessities related to foraging, mating and survival as Thompson argues in his work.
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Mahnke’s chart of colour associations (Mahnke, 1996, p58)
A brief observation of Mahnke’s chart of colour associations immediately makes us realise how hard it is to prescribe generalist meanings to colours. My own immediate associations to some of the colours listed above are different and I am sure they may well be for you as a reader. 

Returning to an earlier theme in a new key

The struggle of this research has been to determine how it will inform my art practice. Previously my practice has focussed upon a substantially analytically reductive method: individual notes within a score of music have been taken and manifest in ‘chunks’ of colour. My work has been looking at one of the logical forms of music. I have not greatly considered a wider frame of reference in  recognising the difference between the discursive and non-discursive logical forms.
 I have been very much welded to and stuck in the score. The element of feeling which Suzanne Langers addresses is weak in my practice. This has led to making my work quite inaccessible without prior knowledge of my subject matter. The earlier examples of artists’ definitions of musical octaves in colour makes for interesting intellectual exercises but I think I am now concerned with how such associations have arisen out of the experience of  listening to music. Although the ideas were intellectually secure, bounded and complete in the sense that Nelson Goodman (Goodman, 1976) describes,  they were in need of further depth. Consider an early piece of my work below.
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Title: Beethoven String Quartet Op 18 No2 Mov 1 bar 102 beat 1
As I reflect upon this work in the light of my research, I find myself wanting more from the work. Its structural composition may link it more with the formal history of painting than  music, there is little to signify that there is a link with music and semiotic considerations leave me wondering how I am to find meaning in such a work. Despite the sense of generosity of colour and apparent simplicity the title distances the work from its contemporary setting. The issue being raised is one of semiotics. By viewing the work I have no idea what the musical origin may feel like. I have no experiential dimension to the work above and beyond the vibrancy and generosity
 of the colours. The two later works shown below work further in considering the formal compositional structure used.

[image: image14.jpg]



The formal structure of columns of colour for the chords growing in the above piece contrasts with the blurring effect of the chords merging and being repeated in the work below in a recent stage of experimentation.
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In a recent 3-dimensional work the notes of the music are found hanging in space, as if travelling through the air. The notes-like shapes take on a jewel like quality and I find them tantalizing to the degree of wanting to touch them, whilst the near invisible threads allude to the measurement of time like the tick of a metronome.
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In these three examples of my work however the element of the interaction of the colours within the piece does not feature in providing mental triggers to alert the consciousness of the mind, to aid the location of meaning in the pieces.

Compare my work above which is deeply rooted in analysis of a musical score with the piece below by Bridget Riley. 
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Title: New Day

Many have argued that Riley’s work was analytical and mathematically based but Follin (Follin, 2004) argues that rather her work was seeking to embody the world in drawing upon common human experiences. Riley was drawing upon and referencing mood and remembrance.  As I look at the image above, even as a reproduction in a book, I find that I can gain an experience of something of that phenomena of a New Day. Similarly as I gaze upon the image of  her work entitled ‘Reflection’, below, I find myself experiencing a dawning of consciousness in recognizing a reflection. The combination of the title and the image draw me into that remembrance and shared experience of a reflection – even though my mind takes me off in a memory journey to the reflection I am recalling sitting by the Brown Pit with my granddad as a child, waiting for the fish to bite on another of the lengthy fishing trips to try and teach me how to eat from the land.


During these contemplations I am aware how my work has developed within the realm of time. If I consider my time based work Event No 1
 the work although maintaining a degree of inaccessibility from the coding system used throughout, begins to have an experiential element as it is viewed least 6m by 4m in a dark room. The experience of the viewing of the colour does take me somewhere new in my consciousness, it is altered in some way, in a way reflective of the place where listening to Beethoven’s 1st Symphony might take me to listening to in a live performance.
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Title: Reflection


Again to consider the work of Riley I become aware of an embodiment of the experience of perceiving a reflection. The associations of the colours one against another is used in the formal process of the embodiment. She has used these associations to change a state of consciousness. 
A contemporary artist who has worked directly to try and do this using music and colour is Katherine Lubar
. In her work see uses the interrelatedness of colours upon one another from Johanne Itten’s colour wheel. 
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Johanne Itten’s colour wheel (Lubar, 2005, Theory, p1)
Lubar considers in her work the consonance and dissonance of musical chords and relates these to visual images of these musical expressions. She considers all the musical chordal structures used in  the western musical tradition and gives them colour association mappings using the wheel of colour above. An example of this is seen below.

“The Major 3rd
The Major 3rd is normally thought of as a quite cheerful, consonant interval. It is the first interval of the major triad and is considered to be the most stable interval after the Perfect 5th and Octave. It is the most consonant of the imperfect intervals. The Major 3rd colour combination does indeed appear ‘cheerful’; the spacing of the colours on the colour wheel provides ample contrast, and constitutes a harmonious pairing. “ (Lubar, 2005, Theory, p2)
Major 3rds:
Red—Yellow 
Red-Orange—Yellow-Green 
Orange—Green 
Yellow-Orange—Blue-Green 
Yellow—Blue 
Yellow-Green—Blue-Violet
Green—Violet 
Blue-Green—Red-Violet
Blue—Red 
Blue-Violet—Red-Orange 
Violet—Orange 
Red-Violet—Yellow-Orange      
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Opening. This major 3rd combination of blue and yellow has a 'cheerful' quality, similar to a musical 3rd. This quality can also be found in other 3rd colour combinations. (Lubar, 2005, Theory, p2)

Other examples of Lubar’s work may be seen in Appendix A. In each of her pieces she is seeking to relate the learned experience of the musical chord to the visual experience of the colour combinations. For each interval she uses Itten’s wheel to move forward and backward from each point on the wheel in the same way that musical intervals are measured forwards and backwards from each note on a keyboard. 


Lubar’s work has been important to me because she is working with colour and music to portray something of the musical expression, or experience, of the chords we are familiar to hearing. Her use of an added subject to each painting provides her with a formal framework on which to hang the colour information to give further semiotic information to the viewer. However, there is little clue in her works that the colour choices originate from music until one considers the state of consciousness of the viewer and the associations which may then be made.
Resolution – V, I

In structuring the shape of this piece of work I have borrowed the structure of classical musical composition; a structure not dissimilar to contemporary popular music. Now it is time for the grand resolution: the fifth chord of the musical key followed by the root chord with its third. It is the means by which the majority of us in the western world know when a piece of music has ended – we have learned to recognise it as part of the learning in our formative years, at school, nursery or the recorder group and also through the music we hear around us culturally through the media and in our entertainment.

During the previous section the embodiment of a human experience in both Riley’s and Lubar’s work was considered. This contrasts with examples of my work which was more representational of musical notation – that is to say my work had not addressed the issue of the musical experience.

Fred Collopy and other music-colour artists have commented that there is no corrorlation mapping that can be made between pitch and colour and the earlier arguments of this piece have demonstrated how much we learn any such associations through our nurture, culture and wider society.(Collopy, 2000a, p357) There is no particular definition of an octave of colour: let the viewer or situation/culture define that.
 Collopy’s work has focused upon making musical expressions manifest in realtime artworks using computer generated graphics. He has also experimented in the use of  colour fields by providing the viewer with Chromatek 3D glasses to place different colours at different depths of the visual field. Examples of his work may be found in Appendix A together with a set of Chromatek glasses. The brain by use of the glasses is made to think the colours are in a 3D space rather than on a flat screen. Other music-colour artists such as Wilfred Thomas have pioneered amazing pre-computer machinery to give colour recitals of music. The stills below from a 1960s performance show the essence of his work.
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Stills from Thomas Wilfred’s Clavilux concerts images copied 

with (permission from ) http://rhythmiclight.com/ 

However, in these works there is not the dimension of embodiment that Riley and Lubar suggest. Working towards such a development of embodiment requires us to believe that the ‘mind’ is part of the body. To work away from a ‘mind’ ‘body’ separation. John Searle in his exploration of consciousness reminds us that the ‘brains matter crucially’ (Searle, 1997, p 191) where consciousness is concerned and that our brains and mind are part of our body.  He argues against those who try and explained consciousness in purely computational terms
. 


This leads me to describe the way in which my work is currently heading – towards a more embodied aesthetic of consciousness. The philosopher Maurice Merleau-Ponty wrote about the relationship between the bodily nature of perception and the nature of art, asserting that the consciousness is part of the body and not separated from it. (Follin, 2004, pp80ff) For Merleau-Ponty it is the artist’s bodily experience of the world which are translated into works. He used the term ‘transubstantiations’ suggesting a sense of the religious or spiritual. 

“It is by lending his body to the world that the artist changes the world into paintings. To understand these transubstantiations we must go back to the working, actual body – not the body as a chunk of space or a bundle of functions but that body which is an intertwining of vision and movement” (Follin, 2004, p81)

This idea of intertwining is commented upon when Johann Goethe poetically said he felt that colour and music are both ‘referable to a higher formula… like two rivers which have their source in one and the same mountain.’ (Goethe, 2002, p198)

The process by which I believe my work is seeking to create this embodied intertwining of vision and movement is laid out in the diagram below.
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My current thinking is working with the experience of music in its audible (recorded) form, moving away from using the notation.  It will exist in three or more dimensions. A time basis to my work is going to be crucial in handling music.  Earlier I wrote about Cage’s commentary that music exists in three dimensions and also in time; this is certainly an area which I consider central to future working practice. I am also concerned to investigate some of Levinson’s ideas that a piece of music has to exist by virture of certain performative directions at a certain historical time and location. (Lamarque & Olsen, 2004, p78ff) However, the tightly boundedness of his arguments I find restrictive and akin to many of the experimental musicians of the twentieth century I want to allow for some degree of openness – or improvisations – in an artwork sense I feel I need to explore the ways in which ‘viewers’ can impact on an artwork in time and  leave the piece in some way different for subsequent viewers. In developing this line of thought I am working towards an aesthetic of ‘consequence’
.  Here in this ‘consequence’ the work of art when visited by a viewer will be changed by their presence. I have very recently become interested in Chaos Theory
 and exploring methods of including the idea of ‘consequence’ into my work with music and colour. Since I have said that pitch colour correspondences cannot be made for all I am becoming convinced that the way I should pursue my artworks is on a level which addresses human consciousness through consequence. 

I am beginning to think in terms of installation-based work that uses music, colour and image to alter the state of the viewer’s consciousness. Integral to this is going to be the viewers bodily self. I intend to make the pieces ‘interactive’ by allowing the installation space to change because of the viewer’s position within it. Their bodily presence will have a consequence on the current state work. Obviously these pieces will be controlled and the limits to the consequential outcomes experienced will be finite, however by the utilization of computer control technology to provide ‘random’ events within the installation pieces there will be both a consequence of the viewers presence, and also a consequence of what may appear to be a random element, but which will be referencing Chaos Theory. Each time the installation pieces are visited the ‘state’ of the space will have been altered by the previous visitors presence and for this effect I have borrowed the term consequential expressiveness
 from Peter Maxwell Davis whose artwork is based upon transformation through use of formulae and rules.

In closing this piece I have discovered through this research project for my art practice that there are much broader ways to think about using colour and music in art. I have found myself drawn away from my initial question of enquiry about how music can be represented as colour to a more profound question for further exploration how can colour and music be used to change the state of human consciousness. This research has drawn me out of a previously quite analytical approach to art making and further into an embodied whole person approach to making art which does not separate the categories of the world in such deliberate terms. The resolution to my work has become something of an interruption: the V, I chord marking an end has become instead a V, VI chord making a new theme and development.
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Appendix A

Visual Materials

Tschaikowsky’s  5th Symphony 
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John Cage’s Williams Mix score page 5 (Hall, 2005, p190)
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Stockhausen Score from Hymnen (Stockhausen, 1976, p5)
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Tangain Score from Eine kleine Mathmusik (Tangain, 2004, p190)
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The two images directly above are known as the Bezold Effect after Wilhelm von Bezold (1837-1907) (Albers, 1975,  p33 Section 13.1.1, 13.2.1). He recognised this effect when searching for a method through which he could change the colour combinations of his rug designs entirely by adding or changing 1 colour only. This was highly useful to him as a manufacturer since apparently very different designs were achieve through very little design change.

Artworks by Debbie Ayles
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Title: Abbey Artist: Debbie Ayles
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Title: Abbey 4 Artist: Debbie Ayles
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Title: Enigma 2 Artist: Debbie Ayles

[image: image31.jpg]



Title: Poole 1   Artist: Debbie Ayles

Artworks by Katherine Lubar
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Shapes. The Red and Red-Orange in this painting constitute an interval of a Minor 2nd. 
This is considered a dissonant interval in music and it is not a strong colour combination. It works in this painting, because the Blue provides a contrast, giving it a more balanced feeling. (Lubar, 2005)
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Light in Corridor. The pink operates as a Red and is a Perfect 4th away from the Turquoise. 
The Red-Orange of the background is a Minor 2nd from the Pink/Red and this is a very common use
of colour in painting - to have a distant interval such as a 4th or 5th in combination with a Minor 2nd
(Lubar, 2005)
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Bright Day. If we apply the wavelength method of determining the starting colour
of this 'chord', we have Orange-Red—Yellow—Blue, which equates to a Minor triad. However, 
if we usethe tonal method, we would get Blue—Yellow—Orange-Red, a traditional major chord. 

(Lubar, 2005)

Artwork by Fred Collopy
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Still from Blue Glass by Fred Collopy (by kind permission)

'Blue Glass' is the interpretation of a studio jam by Irish-American fiddler Eileen Ivers and her band. The visual interpretation focuses on the transition from simple rhythms to the more dynamic percussive events that characterizes the piece's development. Lisa Lehman collaborated with me on the development of the visuals for this piece. One of the things we were doing with it was exploring color. Though we were unaware of the Chromatek 3D glasses while we were developing this piece, many people have commented that they enjoy the subtle depth changes the glasses produce on this piece.’ (Collopy, 2005)
The effect of wearing the Chromatek 3D glasses to view Collopy’s work is the shifting of warm colours forward and cool colours back and moving less saturated colours toward the center plane. 

See also the real-time pieces on the CDROM at the start of the appendix.

Appendix B

Audio Materials

Clip 1 Audio clip 3 Scheonberg Prelude to the Genesis Suite (Scheonberg, 1950)
Clip 2 Tschaikowsky Symphony No 5 (Tschaikowsky, 1989)
Clip 3 Audio clip 3 Scheonberg’s Three Little Orchestra Pieces (Scheonberg, 1950)
Clip 4 Wilfred Mellers The Wellspring of Loves (Mellers, 1984)

Clip 5 Karlheiz Stockhausen HALT for Trumpet and Double Bass (Beginning)
mp3 audio 2.2 MB (2'31) http://www.stockhausen.org/stockhausen_multimedia.html   

Clip 6 Cornelius Cardew There is only one lie, There is only one truth (Osterwold, 1998, track 5)

Appendix C

Historical Timeline

A historical setting for this type of working stretches back as far as Issac Newton himself who was one of the first to make direct colour music corrolations, although some (Birren, p76) are inclined to consider that his predeliction for making these associations was linked to the magical number seven. However, as the chart below shows there is a large precedence for interest in this field of thinking and endeavour. A full explaination of this table may be found at the website Rhythmiclight.com  

	1743
	Bertrand Castel, a Jesuit priest and mathematician designed and constructed a model of the first "color organ", a stringed musical instrument combined with moving transparent and colored tapes. It related seven colors to the seven whole notes of the occidental musical scale (Peacock 1988, pp.399-401; Graves 1951, p.411; Wagler 1974, p.162, Popper 1968, p. 156).

	1789
	Erasmus Darwin suggested producing visual music by projecting light from oil lamps through colored glass (Peacock 1988, p.401).

	1844
	D. D. Jameson published his pamphlet, Colour-Music, in which he described a system of notation for the new art form and an apparatus that he probably based on Darwin's idea. His instrument filtered light through liquids of various colors and reflected it off of metal plates onto a wall (Peacock 1988, p.401; Popper 1968, p.157).

	1869-73
	Frederic Kastner invented the pyrophone and the 'singing lamp'. These instruments used gas jets which opened into crystal tubes to create both sounds and images (Popper 1968, p.157).

	1877
	Bainbridge Bishop, who was interested in the concept of ‘painting music’, constructed a device that sat on top of an organ, allowing light to be projected onto a small screen as a piece of music was being performed on the organ. He was influenced by Chevreul and Field. His projections used daylight at first and then an electric arc (Peacock 1988, p.401; Popper 1968, p.157).

	1893
	Alexander Wallace Rimington patented his Colour-Organ. He later (1911) described it in his book Colour-Music: The Art of Mobile Colour (Peacock 1988, pp.401-2; Kushner 1990, p.105; Popper 1968, p.157).

	1895
	William Schooling published an article describing an instrument that used vacuum tubes of various shapes. A keyboard was used to activate individual tubes and their current was controlled by a pedal to vary illumination (Peacock 1988, p.401).

	1899
	The physicist Albert Michelson predicted that there would develop a color art analogous to that of music in which the performer would play colors of the spectrum in any succession or combination (Wagler 1974, p. 162; Birren 1961, p.165).

	1909
	Kandinsky began painting in a non-representational style (Holtzman 1994, p.72).

	1909-13
	Arnold Schonberg created his musical drama Die Gluckliche Hand (The Happy Hand) which contained a light storm, created by projecting colored light (Gerstner 1986, p.165).

	1911
	Scriabin, the Russian composer, composed Prometheus, the Poem of Fire, for which he devised an accompaniment of changing colored lights (Graves, 1951 p.411; Gerstner 1986, p.165). It called for instrumentation like that described by Rimington. (Peacock 1988, p.402).

	1912-14
	Leopold Survage created a series of colored plates, the Colored Rhythm series, to be used in producing an abstract animation (Russett and Starr 1988, p.35).

	1912
	Alexander Hector designed an instrument to directly associate sound and color (Peacock 1988, p.403).

	1914
	Kandinsky created the abstract musical drama The Yellow Sound in which the main actor is the color yellow (Gerstner 1986, p. 166).

	1915
	Modest Altschuler and Preston S. Millar developed the Chromola to accompany a Carnegie Hall performance of Scriabin's symphony (Peacock 1988, p.403).

	1919-24
	Viking Eggeling produced Diagonal-Symphonie, the first purely abstract film, in Berlin. It was a continuous sequence of abstract images that evolved and transformed (Graves 1951, p.413; Holtzman 1994, p.188).

	1919
	Hans Richter made scroll-pictures. He collaborated with Eggeling. They were inspired by Chinese scrolls and ideograms (deGuthmann 1974, p.8; Holtzman 1994, p.188).

	1919
	Mary Halcock-Greenewalt demonstrated Sarabet, which used variations in luminosity to parallel nuances in music. She patented a notational system for performance as well (Peacock 1988, p.404).

	1920
	Vladimir Baranoff-Rossine gave his first optophonic concert in Moscow based on theories contained in Alexander Laszlo's Die Farblichtmusik (Color-light music) (Gerstner 1986, p.165)."

	1921
	Walter Ruttmann's short Lichtspel Opus I (Lightplay Opus 1) was shown in Frankfort, Germany in what is thought to be the first screening ever of an abstract film for a general audience (Russett and Starr 1988, p.40; Duchting 1997, p.40).

	1922
	Thomas Wilfred began giving Clavilux concerts in the United States, Canada, and Europe (Malina 1974, p. 64; Pelligrino 1983, pp.5-6; Peacock 1988, pp.404-405).

	1923
	Ludwig Hirschfeld-Mack, while studying at the Bauhaus, discovered that by using bulbs of different color, shadow shows could be enhanced in ways that related to music (Peacock 1988, p.404; Duchting 1997, p.40).

	1926
	Wilfred collaborated in a presentation of Rimsky-Korsakov's Scheherazade with the Philadelphia orchestra under the direction of Leopold Stokowski (Peacock 1988, p. 405).

	1927-31
	Oskar Fischinger’s Studies 5 through 12 were shown in theatres throughout Europe, the United States, and Japan (Russett and Starr 1988, p.57).

	1930
	Moholy-Nagy’s Lichtrequisit (Light-Space Modulator) was shown at the International Building Exhibition in Paris (Moholy-Nagy 1970, p.148).

	1930s
	George Hall built the Musichrome. It used eight keys to control two sets of four colors each (Peacock 1988, p.405).

	1931
	Morgan Russell and Stanton Macdonald-Wright, abstract painters, experimented with a kinetic light machine as a way of animating their synchromies (Kushner 1990, p.109).

	1939
	John and James Whitney produced Twenty-Four Variations, their first abstract film (Whitney 1980, p.225).

	1941-57
	Harry Smith produced his early animated films, including images batiked directly onto film and optically printed images (Igliori 1996, p.30).

	1953
	Gordon Pask and McKinnonWood demonstrated the first of their Musicolour machines at Cambridge (Pask in Reichardt 1971, p. 77).

	1957-59
	Jordon Belson collaborated with composer Henry Jacobs on theVortex Concerts in which moving visual abstractions were projected on the dome of the Morrison Planetarium in San Francisco while electronic music was played (Youngblood 1970, pp. 157-177; Igliori 1986, p.269).

	1958
	Imagination, Mary Ellen Bute’s collage of effects from her earlier abstract films, was broadcast on the Steve Allen show.

	1958
	Edgar Varese composed Poeme Electronique to be part of a sound and light environment created in collaboration with the architect LeCorbusier, for demonstration at the Brussels World’s Fair. Light images were projected on the walls of the pavilion while music moved in sweeping arcs through the pavilion. No attempt was made to synchronize the light and music (Pelligrino 1983, p.12; Gerstner 1988, p.167).

	1968
	Frank J. Malina founded the journal Leonardo.

	1968
	Stanley Kubrick's 2001: A Space Odyssey was released. It included The Stargate Corridor sequence, supervised by Douglas Trumbull and based on slit-scan devices developed by John Whitney (Youngblood, pp. 151-156).

	1969
	Nam June Paik’s composition The Medium Is the Medium was broadcast by WGBH in Boston (Youngblood 1970, p.306).

	1970
	Karl Gerstner, working with Klaus Thomas of IBM Stuttgart, produced a computer program to drive a plotter to produce his Color Signs (Gerstner 1986, p.130).

	1973-79
	Harold Cohen developed AARON, a program to make knowledge of drawing and visual composition explicit (Holtzman 1994, pp. 179-188).

	1974-79
	Laurie Spiegel at Bell Labs created VAMPIRE (Video and Music Program for Interactive Realtime Exploration/Experimentation), which included a few computer animation routines by Ken Knowlton as well as music routines from the GROOVE computer music system created by Max Mathews, et al.

	1980
	John Whitney published Digital Harmony, which included detailed descriptions of some of his films and a listing of computer code that could be run on Apple IIs and similar computers.

	1982
	The first historically accurate performance of Kandinsky’s The Yellow Sound, took place in New York (Gerstner 1986, p.166).

	1990
	Brian Evans produced his Color Study #7, in which he explored temporal color relationships, applying a tension-release theory to color balancing (Evans 1990; Holtzman 1994, pp.189-90).

	1997
	Lisa Lehman and Fred Collopy produced a lumia interpreting Celtic fiddler Eileen Ivers’ studio jam, Blue Groove.

	1998
	Basil Twist's Symphonie Fantastique, featuring abstract puppets inspired by Kandinsky and Fischinger and moving to Berlioz’s composition of the same name, premiered in New York.

	1999
	The thirtieth anniversary of Sancy Cohen’s Bindu was celebrated in San Francisco at what turned into something of a “music visualization” summit. Present for the day were Sandy Cohen (host), Fred Collopy, Larry Cuba, Scott Draves, Jeff Hoekman, Greg Jalbert, Stephen Malinowski, Bernard Mont-Reynaud, Ron Pellegrino, Andrew Schloss, and David Tristram.

	1999
	Merce Cunningham’s dancers presented the New York premier of Biped at the New York State Theatre. The piece included animated design by Shelley Eshkar and Paul Kaiser and a score by Gavin Bryars.

	2000
	A two videotape compilation of pieces by members of the Iota Discussion Group was produced. The liner notes are available.

	2003
	The ninth edition of the Sonic Acts festival in Amsterdam, under the name Sonic Light, brought together both classic abstract films and contemporary artists working with visual music. Organized by Joost Rekveld, the speakers included Larry Cuba, Chris Casady, Michael Scroggins, Pascal Rousseau, Peter Stasny, Benton Bainbridge, Golan Levin and Fred Collopy, among others. The evenings were given over to live performances done by some of them and many others including Sue Costabile, Don Ritter, and Effects.

	2003
	The San Francisco Performance Cinema Symposium, organized by Henry Warwick, took place on September 27th at the Dimension 7 gallery. Presentations and performances were made by Scott Arford, Tommy Becker, Bello Benishauer, Greg Bowman, Kit Clayton, Fred Collopy, criticalartware, Caterina Davinio, Stefan G., Lynn Marie Kirby, Pheobe Legere, Christina McPhee, Sunit Parekh, Shirley Shor, Henry Warwick, and Gregor White among others.

	2003
	Sonic-Vision, a light show produced by 19 animators with creative direction by Chris Harvey and music selected by Moby, premiered in New York’s Hayden Planetarium on October 3rd.

	2004
	Sons et Lumieres: The History of Sound in the 20th Century, at the Pompidou Center in Paris, exhibited two of Wilfred’s Lumias, Baranoff-Rossine’s Piano Optophone, a restoration of one of Stanton MacDonald-Wright’s machines, and films, paintings, photographs, and music by dozens of visual music pioneers.


[http://rhythmiclight.com/archives/timeline.html] 

Appendix D

Colour to Musical notes

Here are some examples of correspondences that have been made between musical notes and colours. These definitions are constructed by the author from descriptions given by Peacock (Peacock, 1988).
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Sir Issac Newton 1730s – he used the colours he had defined as the colours produced by refracting light with a prism.
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1743 Bertrand Castel, a Jesuit priest and mathematician designed and constructed a model of the first "color organ", a stringed musical instrument combined with moving transparent and colored tapes. It related seven colors to the seven whole notes of the occidental musical scale.
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1844 D. D. Jameson published his pamphlet, Colour-Music, in which he described a system of notation for the new art form and an apparatus that he probably based on Darwin's idea. His instrument filtered light through liquids of various colors and reflected it off of metal plates onto a wall
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1893 Alexander Wallace Rimington patented his Colour-Organ. 
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1895 AB Klein was interested in a scale of wave lengths comparable to the semi-tone interval relationships of the musical scale

1900 E G  Lind of Baltimore was concerned with translating national songs into diagrams and he made a mathematical scale which compared vibrations of sound to vibrations of colour.
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1900 The American Taylor System was based on music colour analogy

1911 Scriabin, the Russian composer, composed Prometheus, the Poem of Fire, for which he devised an accompaniment of changing colored lights .It called for instrumentation like that described by Rimington.
 (Peacock 1988, p.402).
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1912 Alexander Hector designed an instrument to directly associate sound and color (Peacock 1988, p.403).
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� Unfortunately, the context presented by Birren doesn’t show where on his scale the audio dimension of perceptive stimuli are located. In reality his chart would extend a few blocks to your left to locate the aural stimuli perceived by the human ears.


� Thompson argues in his paper that human color vision is not the norm in the animal kingdom, and concludes that mammalian colour vision is “evolutionary degenerate or recently derived in comparison to the higher-dimensional colour vision of other vertebrates” (Thompson, 2000, p18)


� In his work The Origin of the work of Art, Heidegger grapples with the revealing and concealed nature of the ‘earth’. Here I am alluding to the philosophical difficulties raised when we are physically incapable of perceiving the widest range of component elements of the ‘earth’. “….thus striving becomes ever more intense as striving…the more the struggle overdoes itself on its own part, the more inflexibly do the opponents let themselves go into the intimacy of simple belonging to one another….The world cannot soar out of the earth’s sight if, as the governing breadth and path of all essential destiny, it is to ground itself on a resolute foundation.” (Cazeaux, 2000, p93)


� Joanne Drew director of the Eye Music touring Arts Council exhibition of 1986 (Drew, 1986) collected together in one touring show many of the differing approaches taken to musical notations of the twentieth century.


� In her research Rivka Elkoshi worked with young children starting school and found that children’s colour-music associations were learned before the time they become linguistically literate aged 14+ this corresponds with the time that the children were taught musical notation in her Israel setting. Colour as a means of expressing music was found to be used by pre-literate (ie 7yr-8.5yr) children in a systematized way.


� The score page is also in Appendix A 


� Goodman sees musical notation as a superior universal notational system because it is shared my many countries and cultures, “ Standard musical notation offers a familiar and at the same time remarkable case. It is complex, serviceable and – like Arabic numerical notation – common to the users of many different verbal languages. No alternative has gained any currency; and apparently no culture…. Has developed any comparably effective musical notation over the centuries. The variety and vitality of recent rebellions against it testify to the authority is has acquired. (Goodman, 1976, p179)


� The issue of Universalism in terms of musical notation is problematic and the work of many of the composers of the Twentieth century have demonstrated that such assertions of universality are founded on weak footings. As Paul Griffiths comments, “The whole Western musical culture is revealed as resting on a compromise. Notation, rare and relatively unimportant in all other musical cultures, has been necessary to achieve the very complex definitions of, for example, a Mahler Symphony …… it has made the composition of music an activity like the composition of fiction: an activity of writing.” (Drew, 1986, p5)


� Levinson in describing what he sees as a musical work, locates a new creation in time and history as well as considering its performative directions and unique social setting within the bounds of the composer work and creative practice.


� Audio clip 3 Scheonberg’s Three Little Orchestra Pieces (Schoenberg, 1950)


� Arnold Scheonberg’s travels around the world to the Eastern cultures influenced the way in which he was beginning to think about the musical experience having been exposed to other ways of thinking about music outside a Western model in which he had been nurtured and educated.


� Audio clip 4 The Wellspring of Loves (Mellers, 1984)


� Audio clip 5 HALT for Trumpet and Double Bass (Beginning)


� Audio clip 6 Cornelius Cardew “There is only one lie, There is only one truth”


� See Appendix A for examples of the Stockhausen scores and also scores of the contemporary experimental musician  Andranik Tangian (Tangian, 2003, p 84ff)


� Eno is describing how the process of music making is different from a ‘traditional’ one and how music, as he understands it, now exists in a physical way by virtue of its manifestation as a recorded form, on CD, record, tape…… (Tamm, 1995, p73ff)


� See Appendix A for an example of Tangian’s score from Eine kleine Mathmusik


� This view is based upon the privileging of  vision as the human sense which provides the human with understanding of his/her world. To this end all other senses were subjugated. Consequently the importance of the ‘accuracy’  of information delivered to the brain in the perceptive process in the eye becomes a key feature in the process of understanding the world. “In the Cartesian model the intellect inspects entities modeled on retinal images….In Descarte’s conception – the one that became the basis for ‘modern’ epistemology – it is representations which are in the ‘mind’.” Richard Rorty in Philosophy and the Mirror of Nature in (Foster, 1988)


� ‘Stuff’ is here used so as not to have to select between wave and particle understandings of the way in which light can be thought of in the world.


� In his seminal work ‘Interactions of Color’ Albers explores in a practical way through his interactive CDROM version of his text and plates, the ways in which our visionary process compensates for the visual data supplied by the perceptive apparatus of the eye, in order to give some sort of contextual sense to what our brain presents to us as what we are seeing.


� The work of Brent Berlin and Paul Kay (Berlin, B & Kay, P, 1999) explored the ways in which 54 languages used colour terms and tried to pin point the exact tones which were identified by individual linguistic colour terms. Their research culminated in a conclusion that the linguistic sophistication of colour terms of any particular language was directly proportional to the technological sophistication of the culture to which the language belonged. This suggests that more ‘advanced’ cultures need more advanced linguist constructs to describe the visual world around them.


� Hexidecimal numbers are used to describe the RGB mix needed to produce a colour on a monitor screen, these numbers are converted to KCYM descriptions to enable the printing of the images.


� Here the work of Zoltan Jabak dismisses colour physicalism as false in trying to understand the experience of the phenomenal consciousness of colour. See section 1 & 2 of the paper for a presentation of the conditions required for establishing the theoretical tasks of colour physicalism. (Jabak, 2005, p1ff)


� In this argument Chamlers presents the classic case against materialism by using an example of a person called Mary who has never experienced colours, rather only black, white and greys. She has knowledge of the colours but no experience of them: she has physical knowledge but not phenomenal knowledge. Here Chamlers equaltes physical knowledge with factual knowledge.


� Artist Debbie Ayles and the scientist professor Arnold Wilkins at the University of Essex are currently working together and reasearching the effects of colour juxtapositions upon the viewer in the “Aversion to Modern Art Project”, this is a part of the wider related project concerning ‘migrain art’ the impact of colour relatedness upon the central nervous system.  web address � HYPERLINK "http://www.essex.ac.uk/psychology/overlays/sciart" ��www.essex.ac.uk/psychology/overlays/sciart� The unfortunate titling of the research may sckew the outcomes by heightening the awareness of what is being sort by the research activity. A more anonymous title may have been a better way forward.


� Thompson (Thompson, 2000, p19-22) argues that our ability to perceive colour information from the world around us is derived from our instincts to find food, find safety and find mates. He also associates this with other species ability to perceive light within different ranges to allow for different food foraging methods and also appropriate mating partners.


� Suzanne Langer (Ross, 1994, p222ff) argues that music has feeling and form. Her work has enabled me to realize that my practice has been significantly based within the ‘form’ dimension of the music – in essences stuck in the score. 


� A term once used by a critic of my work in reflecting on the capturing of discreet instances of a musical work and ‘enlarging them with such a generosity of colour’.


� See Appendix C visual Materials Event No 1 CDROM


� Katherine Lubar’s work is comprehensively documented on her website (Lubar, 2005)


� Each piece using colour representation may have its own palette of colour correspondences determined by the social environment of the work. The colours chosen may have personal meanings to the viewers or they may not and the will not carry with them any essential spiritual meaning above and beyond that granted by the viewer, in contrast to Kandinsky’s ideas about colours carrying spiritual worth. (Kandinsky, 1977; Poling, 1977)


� Searle argues against Daniel Dennett who seeks to explain the mind in computing terms because Searle sees the mind belonging to the body. The body and mind are interrelated, the brain is a part of the body, it is not like hardware and software your cannot take someone’s mind and put it in another body. (Searle, 1997 ch5 and ch 8)


� The aesthetic of consequence is an idea which I am currently developing. It based on the premise that when an artwork is viewed the presence of the viewer then changes the work in some way so that the next viewer has a different experience than the former because the artwork has been altered/augmented. The artwork changes as a consequence of being viewed. The ways in which these changes will take place may or may not be known to the viewers at any stage in the process. Other changes may occur due to locally determined random inputs, which affect the piece due to any combination of statistically determine interventions. Such interventions may include the embodiment of the path taken by the preceding viewer(s) or their level of interaction with the piece and their presence in visual or audio form may contribute to the succeeding degrees of viewing. Currently these ways of ‘consequential’ construction are being developed and experimented with on grounds of feasibility and aesthetic accessibility. 


� Chaos Theory tries to say that everything that happens on the planet has a consequence. The classic example given is that a butterfly flapping its wings here is causal to a hurricane the other side of the globe.


� The musician Peter Maxwell Davies has worked across the music-mathematics boundaries by using mathematical phenomena and transforming an original musical experience into a new one. In “A mirror of whitening light” Davies sees this process being one of purification and  transformation, the magic of the Mercury square (a mathematical conundrum where an 8 x 8 square of numbers are located in such a way that all vertices sum 260) is the quality of mathematics providing the new musical expressiveness. (Fauvel, 2004, p139)


� The colours themselves have been constructed by me from descriptions of the octaves given in Birren 1966 ch12 p121ff. This is true for all of the octaves here described.


� Rimington’s colour-organ (1893) produced no sound but trackers from the five-octave keyboard were connected to a selection of lens diaphragms and filters for 14 arc lamps. (Peacock, 1988, p399)
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