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How Colour Photography destabilizes the Philosophy of Photography

The way in which museums and cultural institutions have promoted colour photography in recent years is unprecedented. Lately, exhibitions have been concerned with renowned photographers who switched from black and white to colour or whose practice of colour photography was ignored by the general public [START_REF] Robert | Palm Springs 1960[END_REF] . This surge of interest has an impact on art history but also on the philosophy of photography. Also recently, Diarmuid Costello compared two ways of dealing philosophically with photography (namely 'Orthodoxy' versus 'New Theory'). [START_REF] Costello | On Photography: a Philosophical Inquiry[END_REF] Orthodoxy refers, among others, to theories by André Bazin, Roland Barthes, Rosalind Krauss, Roger Scruton, or Kendall Walton. It is striking that the inventors of colour photography, who based their research on indirect methods, and the so-called 'New Theorists', both challenge the same view of the photographic image as a direct imprint and as an instantaneous recording of a state of affairs. In the past, Charles Cros, Louis Ducos du Hauron, and Auguste and Louis Lumière had to defeat the quest for a 'chameleon-like' substance that would match direct methods of colour photography. Nowadays, the 'New Theorists' have to defeat the notion of trace or imprint. This is the point of convergence that we offer to critically analyse in the present paper.

The invention of colour photography

Before drawing a parallel with the most popular theories of photography in analytic philosophy in the 20 th century, we need to recall some facts that belong to the history of colour photography. This history has already been well documented so we specifically focus on the ideological resistance to indirect methods of colour photography in the 19 th century. [START_REF]For studies on the history of colour photography[END_REF] First of all, the history of colour photography is characterized by two striking temporal gaps. The first is the temporal gap between the technical inventions of black & white -or monochromaticphotography and of colour photography. It is usually considered that one has only truly been able to speak of colour photography since the invention of autochromes by the Lumière brothers in 1903; that is to say, almost seventy years after the invention of the calotype (1835) and daguerreotype (1839). After that, it was to take another seventy years before colour photography was legitimized as an art when John Szarkowksi organized the William Eggleston exhibition at the MoMa in 1976. Focusing on the first gap, we can notice that there are indeed many stages before the invention of the autochrome plates: the heliochromes by Ducos du Hauron or Charles Cros for example, constituted an important step towards the invention of the autochrome plates.

These stages now belong to the history of colour photography, but their products were not acknowledged as real 'photography' at the time of these inventions. Therefore, one may ask: Why should we wait until the invention of autochromes to talk about colour photography?

To address this question, we must first explain the difference between direct and indirect techniques. Examples of direct light imprints are daguerreotypes (monochromatic photographs) and Becquerel metal plates, Hillotypes, or Lippmann plates (polychromatic photographs). We talk about indirect method when colours are not the product of a direct light imprint but of a three-colour selection and synthesis. All the colour photography processes that became widespread in the 20 th century (from Autochromes to digital photography in the nineties, including Kodacolor and Agfacolor films between the thirties and the nineties, or the dyetransfer printing process) were based on a three-colour process; namely, an indirect method.

Three-colour processes in photography are inherited from the system of three-colour printing invented by Jacob Joseph Le Blon in Amsterdam in 1710. Le Blon used the mezzotint method to engrave three metal plates to make prints with a wide range of colours. Full-colour prints could be created from just three colours: blue, yellow, and red, printed in that order with one on top of the other. This is an example of additive synthesis. As for photography, the threecolour process is based on these early experiments in printing and on the Young-Helmholtz theory of trichromatic colour vision. The experimental work of the scientist James Clerk Maxwell and his assistant, the photographer Thomas Sutton, was an important step, first to prove the viability of the Young-Helmholtz theory, as well as to lay the foundations of three-colour photography. The most famous picture is the tartan ribbon which Thomas Sutton photographed on a black-and-white film three times, with three different colour filters covering the lens (one red, one green and one blue). The result was a projection of slides behind coloured filters. It is substractive colour since lights (and not pigments) combine to create a coloured picture. The next turning point was reached by Louis Ducos du Hauron and Charles Cros, who separately succeeded in producing almost the same as Maxwell and Sutton. But their coloured pictures were not just projections, they were glass or paper prints. More precisely, red, blue, and yellow carbon prints were mounted superimposed, which resulted in a heliochrome or colour photograph. Both methods (the projection by Maxwell and the prints by Ducos du Hauron and Charles Cros) are based on a three-colour method, with two stages of production (first, a selection or analysis, and then a composition or synthesis). Therefore, they are indirect methods.

At the time of their invention, however, these techniques were not fully acknowledged as photography.

Coming back to the question: "Why should we wait until the invention of autochromes to talk about colour photography?" The history of photography suggests that the answer cannot be found only on a technical level. Indeed, part of the resistance to indirect methods is also ideological: 'photography' as a technique and 'the idea of photography' are two distinct things.

Photography versus photographs

History of technologies, art history and philosophy can deal with an empirical object (a photograph consists of an image with physical properties -it can be a negative or a positive image, it is on a metal plate, on plastic, on glass or on paper etc. -but they can also deal with a concept. Instead of talking about 'photography', let us oppose 'photographs' (with an 's') to 'the idea of photography', because photography as a technique is not unique: There are so many different photographic processes that photography as the set of photographs that exists is not the idea of photography.

From January 1839 to September 1839, many articles published in French newspapers such as Gazette de France, Journal des débats, L'Artiste, Le Figaro, Le Charivari and Journal des artistes, as well as a great deal of reports of the Academy of Sciences, discussed what proved to be not only a new technique but also a new idea. This gradual, yet very quick. birth has been studied in detail [START_REF] Brunet | La Naissance de l'idée de photographie[END_REF] . From the start, the qualities of the daguerreotype compared to the calotype invented four years before by Henry Fox Talbot were highlighted by those who championed Daguerre's invention: accuracy, sharpness, and precision of detail. By studying these historical testimonies, two salient features emerge: first, the recurrence of the comparison between daguerreotype and aquatint -this engraving process is chosen for the comparison because there are no hatching marks. Second, the many occurrences of the mirror metaphor together with that of the magnifying glass. Those who compared the daguerreotype to the reflected image in the mirror were in line with Plato in The Sophist when Socrates declared, targeting both the painter and the sophist, that mimesis is a very simple operation since you "only have to take a mirror, and catch the reflection of the sun, and the earth, or anything else -there now you have made them" (Sophist, 596d-e). As for the magnifying glass, the articles published in 1839 confirm that those who had the opportunity of visiting Daguerre's studio often mentioned it as an instrument that Daguerre gave to his visitors in order to show them how accurate his pictures were, and how one could discover new details invisible to the naked eye, without ever seeing any mark made by a brush or a chisel. Whether it is an image in the mirror or one seen through a magnifying glass, the photographic image lacks thickness and the traces of the artist's hand are nowhere to be found [START_REF] Roubert | L'Image sans qualités. Les beaux-arts et la critique à l'épreuve de la photographie[END_REF] .

When the daguerreotype is treated as the model for photography, a photographic picture has four essential properties: (1) it is a picture which makes you see something invisible (i.e. something that you did not notice, something remote in space or time, or something that is too small to be visible to the naked eye); (2) it is a very detailed picture, (3) which can play the role of evidence. And most of all, (4) it is a direct light imprint. These properties did not vary a lot during the 20 th century, and we can find them in the theoretical texts by André Bazin, Roland Barthes, Rosalind Krauss, Roger Scruton, Kendall Walton, and Gregory Currie, to give only some examples among continental and analytic theories. The first three features are those that we encounter in debates about objectivity and the epistemic value of photographs or what Kendall Walton calls "photographic realism". [START_REF] Walton | Transparent Pictures: On the Nature of Photographic Realism[END_REF] The fourth feature also had repercussions, but more specifically on the notion of indexicality, especially through 'Notes on the Index', the famous article by Rosalind Krauss in which she sees the photogram as a subspecies of photography in general:

But the photogram only forces, or makes explicit, what is the case of all photography. Every photograph is the result of a physical imprint transferred by light reflections onto a sensitive surface. The photograph is thus a type of icon, or visual likeness, which bears an indexical relationship to its object. Its separation from true icons is felt through the absoluteness of this physical genesis, one that seem to short-circuit or disallow those processes of schematization or symbolic intervention that operate within the graphic representations of most paintings [START_REF] Krauss | Notes on the Index: Seventies Art in America[END_REF] .

The theories of photography that were proposed in the 20 th century often follow this old 'idea of photography' based on the example of the daguerreotype and rest upon the same preconceptions.

In this context, we should be aware of the fact that the invention of the daguerreotype gave birth to an idea of photography, whereas the products of indirect methods have never been taken into account for their own sake, independently of a comparison to the idea of photography which was already built and entirely dependent on, or abstracted from, the daguerreotype's characteristics.

Then, how did the paradigm of colour photography arise in relation to the monochromatic image of the daguerreotype in the second half of the 19 th century?

Towards a 'chameleon-like substance'

Since the invention of daguerreotype, scientists have been looking for a 'chameleon-like substance' (after a word of Charles Cros 8 ) which could directly reproduce the 'natural' colours as the daguerreotype directly registered forms by means of shades of grey. This search starts with Arago, in 1839:

One has rushed into concluding (…) that the object's representations similar to aquatinta printmaking, which Daguerre succeeds in making, will shortly be replaced and overtaken by genuine paintings, where the colours of the pictures in the camera obscura will be reproduced. In order to make this conclusion come true, one should have discovered one substance which red rays would colour in red, yellow rays would colour in yellow, on which blue rays would leave a blue imprint etc. [START_REF] Arago | [END_REF] .

As early as 1839, experiments sought to fix colour directly, through a photochemical process, namely a direct method. In 1848, Edmond Becquerel, addressed a note to the Academy of Sciences, entitled "On the coloured photographic image of the solar spectrum". [START_REF] Becquerel | De l'image photographique colorée du spectre solaire[END_REF] This is a famous text in which he explains his discovery of the first method of direct photography of colours:

Many observers have noticed that silver chloride tinted variously according to the different ways it had been prepared, or according to the colour of the light ray which strikes it. (…) The spectrum seems to have marked the plate with colours similar to its own; (…) one cannot think, now, of using this substance to represent the dark room's pictures under their natural colours; but this note shows that a solution to this question is possible. I must add here that silver chloride (…) is the only substance which has shown this property of reproducing the colours of the solar spectrum 11 .

Becquerel's metal plates (fig. 1) and Lippmann's glass plates (fig. 2) matched the abstract idea of photography since they were direct light imprints, but they were also dead ends and never commercialized. Indeed, Becquerel's plates were unique, non reproducible and, most of all, unstable: they darkened under light exposure and colours slowly faded and disappeared when the plates were exposed to light for viewing. Similarly, Lippmann's plates were very difficult to obtain, they could not be reproduced, the exposure time was very long and viewing required very specific lighting conditions. Therefore, these direct methods of colour reproduction have had no posterity.

Among indirect methods, paradoxically, we find processes that are relatively easy to produce and to use, such as the heliochromes by Ducos du Hauron (fig. 3) or Charles Cros.

These heliochromes laid the foundations of the three-colour processes but they were rejected by scientists at that time, because they were indirect processes which did not fulfil the quest for a chameleon-like substance and did not match the idea of an automatic and miraculous image invented in 1839. A lot of voices protested against the indirect nature of Ducos du Hauron's heliochromes. These heliochromes, based on the artist's agency, were considered as manipulation and artifice. For instance Alphonse Davanne, the French scientist and photographer, writes in 1876:

Mr Ducos du Hauron, without having completely solved the problem [of the photography of colours], has approached the solution […] closely, since colours, instead of being distributed by hand, are distributed by light, and since the final coloration is the result of three different shots obtained through interposed coloured glasses. But these colours are not the reproduction of those of nature: three artificial dying matters melt one in another and this melting must form the infinite variety of tints presented by coloured objects. […] we cannot repeat, following Ducos du Hauron, that the solution to the problem is complete, even if we admit the originality of the scientific means used to reach this solution [START_REF] Davanne | Rapport sur la XI e exposition de la Société française de photographie[END_REF] .

The verdict is clear: the heliochromes of Ducos du Hauron are close to the solution of the problem of colour photography since they are acheiropoietic -the colours are not painted by hand, but their colours are artificial, chemical, non-natural. In the case of the indirect method, colours are not the result of a direct light imprint and lack therefore objectivity.

Confronted with this technical and ideological problem of the photographic reproduction of colours, Auguste and Louis Lumière had a brilliant idea: they concealed the indirect part of the technique under the guise of direct method. The indirect dimension is thus hidden at a microscopic level. Autochrome plates were said to be "direct photographs of colours through indirect method". [START_REF] Monpillard | Le nouveau procédé de photographie des couleurs de MM. A & L. Lumière[END_REF] The filter is prepared with very fine (10-15 microns) grains of transparent potato starch. The grains are dyed red-orange, violet and green (fig. 4) but these colours are invisible to the naked eye: the filter looks grey. Each grain acts as a small filter and light rays are diversely absorbed, according to their colour. Original colours are reproduced by additive synthesis and optical colour mixing when the plate is lit from behind. The colours shown by these glass transparencies were lush and dazzling, compared to those of Ducos du Hauron. For example, as can be seen in figure 5, Heinrich Kuhn perfectly knew how to use autochromes in order to compose pictures that enhance the three-colour process with large areas in blue, green and red. But most of all, they seem to have been obtained by a direct exposure and therefore fit 'the idea of photography'.

Here is the lesson that the history of colour photography teaches us: in the second half of the 19 th century, scientists are resisting the indirect dimension of colour photography, because it does not fulfil the quest of the chameleon-like substance, but also because the three-colour photography based on additive colour is akin to three-colour engraving invented by Jacob Christoph Le Blon in 1710. In this context, the direct method is a safeguard against the blurring of boundaries between painting and photography, whereas all indirect methods were first suspected to threaten the autonomy of photography compared to painting.

This is (not) a photograph!

This threat to the autonomy of photography is also a topos of most theories in the 20 th century. It is, for example, exactly this threat that motivates Roger Scruton's writing on 'Photography and Representation' in 1981 [START_REF] Scruton | Photography and Representation[END_REF] . In the name of an idea (this abstract idea of a direct light imprint which produces a detailed and objective image, but also an automatic and miraculous image), some instances of photography were rejected, or at least neglected, in the second half of the 19 th century. They were not taken into account in order to build a theory of photography per se. We can find the same methodological pattern in 20 th -century theories of photography. We could put the stress on the way a lot of philosophers, in the analytic tradition, also say that "This is (not) a photograph" when they built a theory of photography. Instead of taking the variety of all the existing photographs for granted and trying to build a definition of photography that suits this variety, they often start with a definition of photography per se, casting out some instances.

For example, one difficulty the reader encounters with Roger Scruton's seminal article 'Photography and Representation' is what he means by 'ideal photography'. The 'ideal photograph' is a logical fiction that serves to define the essence of photography per se. In that sense, a photographic image has a strictly causal relation to what it is an image of. By virtue of this purely causal relation, photography cannot be a representational art. Scruton asserts that a photographer who "strives toward representational art, (…) inevitably seems to move away from that ideal of photography [he has] been describing toward the ideal of painting". 15 And, taking the example of the famous photograph, Autumn, by Henry Peach Robinson, which is the result of a combination of different negatives, he writes that "that is precisely because the photographic figures have been cut up and rearranged in the final product that it could not be said in any normal sense to be a photograph of its subject". 16 What does 'normal sense' mean? A careful reading indicates that he claims that the final product is not 'a photograph of its subject' (italics).

It means that, although it is an image of its subject that represents and even depicts this subject, it is not achieved by strictly photographic means. In Scruton's view, it is not by virtue of what is photographic in the picture that the picture is a representation. In another sentence, he even uses the word 'photograph', with and without italics:

There are images which are representations (paintings) and images which are not (mirrors). To which class does the photograph belong? I have argued that it naturally belongs to the latter class. Photography can be made to belong to the former class by being made into the principle vehicle of the representational thought.

But one must then so interfere with the relation between the photograph and its subject that it ceases to be a photograph of its subject. 17 In these sentences, 'photograph', refers to photographs as artefacts and 'photograph', refers to photography per se, to this 'idea of photography' that is deeply rooted in old preconceptions about photography. Instead of modifying his definition of photography per se in order to understand how the Henry Peach Robinson's prints can be photographs, Scruton prefers to take them as not being photographs because they are not 'photographic' in the good sense. After Scruton, the claims became more qualified and the theme of standardization, or the question of norms of perception became progressively central. For Kendall Walton, "Photographic constructions do differ importantly from snapshots, but to lump them with paintings would be a big mistake". [START_REF] Walton | Transparent Pictures: On the Nature of Photographic Realism[END_REF] By 'photographic constructions' he refers to all existing photographs that are not pure or 'ideal' as Scruton means it. He clearly condemns the way Scruton conflates those instances of photography with painting. He does not claim, like Scruton, that those photographs are not photographs of their subjects. But he also does not draw further consequences from the fact that the snapshot is only one example of photography among others.

New perspectives in the theory of photography

Recently, new ways of addressing the issue of the photographic image specificity have emerged in analytic philosophy. These theories are associated with Patrick Maynard's The Engine of Visualization, [START_REF] Maynard | The Engine of Visualization: Thinking through Photography[END_REF] in which he does not focus on the photographic product (i.e. photographs) but on the process underlying the existence of all photographs (i.e. photography). The 'new theorists' do not assume that painting and photography are distinct by nature. They criticise the improper identification of the essence of photography to the recording event and the analogy between a trace and a photograph. Dawn Wilson, argues instead that a photograph is understood as a visual image produced by a multi-stage process. The first stage is a light image; the second is a photographic event where the light image is recorded by a photosensitive surface. The resulting record must undergo a further process to become a visible image: a photograph. [START_REF] Dawn | 's (nee Phillips), 'Photography and Causation: Responding to Scruton's Scepticism[END_REF] As we learnt from the history of colour photography, the methodological pattern that consists in casting out some photographs in the name of an abstract idea of photography is not new. In a way, it is surprising that philosophers had to wait until the invention of digital photography to question this 'idea of photography'. But, if we take into account the fact that colour photography (its existence and its history) has been neglected for too long, it does not seem so surprising. The only techniques of colour photography that have been commercialized have always been based on indirect processes (from the Autochromes to digital photography).

By ignoring or neglecting colour photography, theoreticians have been prevented from seeing photographs as products of a multi-stage process. Indirect methods provide more evidence than direct methods that photography is a multi-stage process. Theoreticians have often built a theory of photography per se, which may be true for the daguerreotype or the photogram, but turns out to be unable to account for colour photography. It is easy to conflate photography per se with footprints or any kind of trace if one has the sole example of the photogram in mind. However this is impossible if one thinks of indirect methods of colour photography. In the 'new theories', the recording event is only one stage of the photographic process. This is a point that one could have admitted earlier by considering the example of the heliochromes by Ducos du Hauron, which are the product of an addition of imprints. Furthermore, the recording event is not yet an image. In the case of film photography, the action of light is recorded on a photosensitive surface in a visible way (there is a chemical reaction, with visible properties) while, in digital photography, the sensor surface that records the action of light does not show directly visible features. The way colour photography and digital photography converge in defeating the idea of an instantaneous and direct light imprint is one of the most stimulating issues in current theories of photography. light over a time interval), (3) a register exists (it is not a photograph yet) and finally, 4) a static visible image is produced (it is a photograph, with visual properties). In Dominic McIver Lopes' version: "A photograph is an image output by a mark-making process taking input from an electrochemical event that records information from a light image of a pro-photographic scene" (Four Arts of Photography, Chichester 2016, 81).
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