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			In 2015 the animation film Inside Out (USA 2015, Pete Docter) was released in Western cinemas, telling the story of a young girl, Riley, who moves with her parents from Minnesota to San Francisco. It visualises Riley’s inner emotional turmoil for us by personifying her emotions as tiny characters, each related to a specific colour: Joy (yellow/blue), Sadness (blue), Anger (red), Fear (purple) and Disgust (green). The film is interesting in the way the filmmakers have chosen a selection of clearly distinguished emotions and connected each to a specific hue. This rather simplified schematisation of emotions displays the influence of Paul Ekman (the film’s advisor), who has also used the supposition that there is a fixed set of clearly definable and recognisable emotions to attempt to trace emotions in facial expressions. Such ideas, however, are not new: they could also be found in the 1960s, when Silvan S. Tomkins introduced his theory on emotions, which claimed that these ‘primary affects’ are biologically determined and hence unchangeable (Tomkins, 1962; Tomkins and McCarter, 1964). The connection of these emotions to a fixed set of colours, as seen in Inside Out, was (and still is) linked to another discourse called ‘colour psychology’, which was also regarded as founded on biological fact. Yet—as I show in this book—these ideas are actually based on historically contingent cultural conventions related to colours and their connotations. 

			To understand the underlying structure of this film, therefore, we need to be aware that it is based on the belief that emotions are biologically innate, fixed, and can somehow be connected to specific colours (as in colour therapy), but that this belief is in fact culturally and discursively determined. This becomes even clearer with an analysis of other films using the Tomkins/Ekman framework, which reveals that the question of feeling and colour in film is far too complex for such a limited approach. Connecting these basic emotions to a series of fixed hues ignores the cultural complexity of both cinema and colour; we need to consider colour culture and the history of feelings and emotions if we want to understand both in relation to the cinema of a certain period. This is precisely the focus of this book, in which I tackle the question: In what way are colours and feelings in films entangled in the colour cultures, discourses and beliefs of a particular historical context?

			This question emerged from a larger research project on the history of colour in film, the ERC Advanced Grant project FilmColors,1 which focused on technology, aesthetics and subjectivities. As one of a group of around ten researchers, I participated in analysing a large corpus of colour films. Part of the corpus consisted of canonical films, identified with the help of a social media survey of film historians and colour specialists, concentrating on American mainstream and European art cinema. In addition, each researcher added groups of films related to individual research topics. Overall, the corpus contained a selection of more than 400 film titles from the first 100 years of cinema (1895–1995). 

			This book focuses on mid-twentieth-century colour cinema, based on the films from this period that were already amongst the 400 films of the project’s main corpus. However, I added a further series of films for a more comprehensive overview of the films from this period. The additional films were selected to illustrate the various themes I address in this book, such as extreme haptic effects in relation to the erotic in Barbarella: Queen of the Galaxy (FRA / ITA 1968, Roger Vadim, Technicolor V) and Et Dieu… créa la femme (FRA 1956, Roger Vadim, Eastmancolor); colourful porn in Fuses (USA 1964–1967, Carolee Schneemann) and Behind the Green Door (USA 1972 Artie and Jim Mitchell); the dominant presence of food in Sedmikrásky (Daisies) (ČSSR 1966, Vera Chytilová, Eastmancolor); and hallucinations in Roger Corman’s The Trip (USA 1967, Eastmancolor). The films La prisonnière (FRA 1968, Henri-Georges Clouzot, Eastmancolor), and Modesty Blaise (GBR 1965, Joseph Losey, Eastmancolor) were of interest because of their extraordinary use of op art aesthetics, of which Barbarella is also a fine example. These films might not immediately spring to mind when we think of the canon of colour film; however, they are indispensable examples that have enabled me to discuss some important questions on colour film and feeling. Finally, experimental films are mentioned and part of the analyses where they are considered pivotal to understand the mid-twentieth-century colour film culture. 

			
History and Theory of Colour in Film

			Until the 1980s, film history was mostly written from a teleological perspective that described the early period of cinema as a ‘primitive’ stage in the development of narrative integration. In a similar way, the advent of colour in early film was generally ignored by film historians, film archives and museums: although the films that date from the period 1895 to the early 1930s were extremely colourful, they were recalled as being black and white, and the industry’s use of applied colour systems (such as hand colouring, tinting, toning and stencilling) was disregarded.2 Of course, some of the numerous experiments in creating mimetic colour systems were mentioned, but mostly in terms of their relationship to the development of the trichromatic mimetic system, Technicolor IV.3 However, as the Timeline of Historical Film Colors also shows, innumerable mimetic colour film experiments had seen the light of day before Technicolor IV hit the market in 1932, and many of these were not—or only slightly—related to its technology. 

			Thus, when archives and museums made duplicates of early coloured films, they were mainly in black and white (Lameris, 2015). In the rare instances when early hand-coloured films were shown, they were presented as primitive curiosities intended to evoke amusement (Lameris, 2017: 162). For the most part, however, nitrate prints with tints and tones were projected without paying attention to their colours. These archival practices went hand in hand with a film criticism culture that was largely characterised by its stance against the use of colour in film. This discourse started in the late 1920s with, for example, the League du noir et blanc in Paris, which counted Jean Mitry—who later became a famous film historian—among its members. The group wrote polemics railing against the advance of mimetic colour in film and advocating the monochromatic film image (Lameris, 2018: 231–32). This ‘chromophobia’,4 that assigned a taste for bright colours to children, women and ‘primitive’ cultures (Taussig, 2006: 28), seeped into the classical film historical discourse, and as a result colour in early cinema was written out of the larger story. If and when it was mentioned, it was mostly as a subject of ridicule, in the same way as in the archival programming (Lameris, 2017: 64).

			The Brighton Conference, organised by the Fédération Internationale des Archives du Film (FIAF) in 1978, however, marked the birth of the New Film History, which sought to bring together film analysis, film history and an increased interest in yet unstudied source materials. Within this new movement, the field of ‘colour and film’ established itself on the film-scholarly agenda, albeit somewhat later. Although Edward Branigan (1976, 1979), Stephen Neale (1985), John Belton (1990) and Gert Koshofer (1963–2018) were forerunners, entering this field of research relatively early on, it was not until the mid-1990s that an interest in colour in film showed any sustained growth. Around this time, a greater number of colour studies began to appear, including those by Jacques Aumont (1994, 1995), Benoît Noël (1995), Tom Gunning (1994), and Monica Dall’Asta and Guglielmo Pescatore (1995). 

			
			After the 1995 workshop ‘Disorderly Order’, held at the Film Museum (now EYE Filmmuseum) in Amsterdam, which was predominantly dedicated to colour in silent film, the number of publications—mainly by film archivists and curators—increased rapidly (e.g. Farinelle and Mazzanti, 1994; Hertogs and Klerk, 1996; Fossati, 1996; Berriatúa, 1998; Mazzanti, 1998; Desmet and Read, 1998). The focus of these publications was primarily on early film, and was closely linked to discussions about restoration ethics and practice. The workshop also inspired the restoration of many early colour films, and the Pordenone and Bologna film festivals have been showing these works ever since, ensuring the further distribution of knowledge about early colour film, and contributing to the firm anchoring of colour research in film studies. Thus, colour has become an established research subject, resulting in several important monographs, including those by Susanne Marschall (2005); Christine N. Brinckmann (2015); Scott Higgins (2007a); Richard Misek (2010); Sarah Street (2012, 2019); Federico Pierotti (2012, 2016); Joshua Yumibe (2012, 2019); and James Layton and David Pierce (2015), as well as edited volumes on the subject, such as Color The Film Reader (2006), The Colour Fantastic (2018) and Color Mania (2020). 

			These studies lie completely outside the tradition of classical film history, with its teleological perspective. By consulting sources that had previously been disregarded, and using alternative research methods, they introduced new and revolutionary perspectives on the history of colour in film. Currently, the possibilities of new, digital research approaches have added to the menu of colour film history. These new studies reflect the fact that technological and aesthetic developments in film history never occur in a vacuum but are always closely linked to cultural contexts and their social patterns and discourses.

			Within the New Film History project, a specific theoretical approach and methodology emerged called ‘media archaeology’. Although there are many ways of doing media archaeology, they can all be characterised by a shift towards materiality and technology (e.g. Ernst, 2011; Elsaesser, 2002, 2004, 2016; Huhtamo and Parikka, 2011; Zielinski, 2002, 2003). This also surfaces in the strong interest media archaeologists exhibit in Friedrich Kittler’s Grammophon, Film, Typewriter (1986) and Jonathan Crary’s Techniques of the Observer (1992), both of which connect the embodiment of the observer to the technologies they describe. This last connection also distinguishes media archaeology as it was further developed by Thomas Elsaesser, who introduced ‘apparatus theory’ into the field, in order to facilitate inquiry into the various material components of media, placing the spectator/observer/user at the centre of this research. 

			As such, media archaeology combines formal film analysis, technological and material history, and the history of ideas with a study of the spectator’s material position in relation to the senses. Deploying the analytical method of Michel Foucault, media archaeologists often focus on a rather short historical period—one that can be investigated from multiple perspectives—to discern the discursive constellation of which the subject under investigation is a component. Tom Gunning (1994) and Joshua Yumibe (2012) study colour in early cinema, including ideas on attraction, shock and the senses, from this perspective. Yumibe’s book (2012) could be seen as the ultimate combination of Crary’s work, early film studies and early discourses on colour, film and the senses. 

			Over the past 25 years, media studies have also witnessed the development of a variety of methodologies to examine affect, emotion and embodiment in relation to film and other moving images with the help of theoretical perspectives adopted from phenomenology, cognitive psychology and those branches of philosophy concerned with the concept of ‘affect’. Scholars engaging in this work include Vivian Sobchack (1992, 2004); Laura Marks (2000, 2002); Jennifer Barker (2009); Carl Plantinga (2009); Julian Hanich (2010, 2018); Eugenie Brinkema (2014); Scott Bukatman (1999); and Steven Shaviro (1993). Nevertheless, the relationship of this research to colour only occasionally surfaces—for example, in a series of essays written over the years by Christine N. Brinckmann that were translated from the German and published by Amsterdam University Press as Color and Empathy in 2015, and in Flueckiger’s articles, of which ‘Color and Subjectivity in Film’ (2016) is worth mentioning separately. In addition, Joshua Yumibe’s book Moving Colors (2012) discusses colour concerning affect and embodiment in nineteenth and early twentieth-century colour theories.5 

			The limited studies of colour film and affect form an important lacuna, specifically considering the strong sensuousness and affective power we generally appoint to colour. All this explains why this study combining affect theory and sensory approaches to colour in mid-century film culture is pivotal.

			
Colour Film Technology in the Mid-Twentieth Century 
(1950s and 1960s)

			Mid-twentieth-century cinema shifted from predominantly black and white to almost entirely colour. This shift was pushed by important changes in colour in film technology with chromogenic monopack successfully being brought to the market. In addition, during this period, we also see changes in colour film aesthetics, colour culture, and the discourses on colour relating to feelings and emotions. All this makes this period interesting for studying colour film and feelings. 

			Recently, this period has shown a growing interest from colour film scholars. In 2019, Elena Gipponi and Joshua Yumibe edited a special issue of Cinema & Cie, called ‘Cinema and Mid-Century Colour Culture’. In this issue, the increased interest in cinema, colour and the embodied spectator is clear (see, for example, Frederico Pierotti’s excellent study on the mid-twentieth-century biopolitical discourses on colour, and film, as well as my article on hallucinating colours and LSD). More importantly, the plain appearance of this special issue also illustrates the increased interest in mid-twentieth-century colour film—something that can also be noticed in the work on Eastmancolor by Sarah Street, Keith Johnston, Paul Frith and Carolyn Rickards (2022) and the elaborate study of the Agfa factory in Wolfen by Josephine Diecke (2021). This book is part of this increased academic interest for mid-twentieth-century chromatic film culture.

			To better understand the period’s colour film technology, I will take a step back to the 1920s when Leonard Troland, a Harvard psychologist with an impressive knowledge of physics and chemistry, worked for Herbert Kalmus to improve the Technicolor system. During the late 1920s, he transferred the so-called imbibition or dye-transfer process that existed for photography to one that could be used for film. His work first resulted in the two-colour system Technicolor III,6 which was introduced to the market in 1927. In 1932, with the invention of the beam-split camera, the separate capturing of three colours became possible, and Technicolor IV was introduced. The imbibition or dye-transfer system used matrices prepared by hardening the silver image and washing away the soft gelatin portions. These matrices were then dyed red and green for Technicolor III and cyan, yellow and magenta for Technicolor IV, which were transferred on top of each other onto a blank film, creating an initially two-colour (and, after 1932, full-colour) image. 

			The beam-split camera used for Technicolor IV was a special camera that enabled the exposure of three black and white negatives capturing green, red and blue light. The camera consisted of a beam-splitter with two prisms forming a cube, splitting the incoming light.7 One portion of the light was guided through a filter, which transmitted the green light onto the negative for the green record. The second half was transported through a magenta filter, stopping the green light, and letting through blue and red light onto a bi-pack film (two negatives on top of each other). The first negative of the bi-pack recording, the blue, was made of orthochromatic material, which is not sensitive to red light. It also contained a red-orange dye that functioned as a filter, blocking the blue so the red light could be captured on the second film strip, which was panchromatic and hence sensitive to red.8 In this way, three black and white negatives were produced, containing the colour information of green, blue and red used to produce the Technicolor dye transfer of imbibition projection prints the company was famous for. 

			As mentioned earlier, classic film history generally ignored early film colours, resulting in the long-lasting perception that silent films were predominantly black and white. According to this discourse, the story of film from the early 1930s onwards was one in which cinema turned towards colour following the successful marketing of Technicolor IV9 in 1932. Interestingly, when looking at what was made and shown at the time, it seems that with the introduction of Technicolor IV, cinema did not turn colour, but instead became predominantly black and white after a rich period of tinting, toning and stencil colouring. Technicolor films from this period might claim pride of place in public memory, but they were not the majority of film productions. Besides this, we tend to remember these films’ colours as extremely bright and vivid, which is only partially true.

			The dominance of Technicolor in this further overwhelmingly black and white field was challenged in the late 1950s and early 1960s when what we now know as ‘chromogenic’ (literally ‘colour generating’) monopack (Heckman, 2015: 47) was successfully brought to the market. Chromogenic systems, such as Eastmancolor,10 Agfacolor11 and Fujicolor, made the technological and practical process of producing colour film far more straightforward because colour could now be directly captured on one negative. As a result, the advantage of the chromogenic systems over Technicolor IV was mainly in how the camera captured colours. 

			During the 1930s, chromogenic technology was simultaneously developed in Germany (by Agfa) and the USA (Kodak). Other systems, such as Ferraniacolor, Fujicolor or Sovcolor were based on the Agfa patents released after the Second World War (Diecke, 2020; Dootson, 2023). However, when Agfa tried to find a negative-positive system to implement for the professional market, Kodak worked on a reversal system, creating direct positive projection prints for the amateur market. The Second World War had a great impact on Agfa’s market position, especially since, in 1945, Agfacolor’s formula was opened to the world. As Diecke states: “This laid the foundation for the international and transnational involvement of numerous successors to Agfacolor […]” (Diecke, 2000: 212). Ferrania, Svema, Gevaert, Ansco and Fuji all based their technology on the Agfa patents, releasing various chromogenic colour systems from the United States to Japan, and Europe. Colour film technology became much more accessible and cheaper over the 1950s and the 1960s (Diecke, 2000; Street, 2018a: 1).  

			Kodak launched its first chromogenic negative stock in 1950, Eastmancolor type 5247. However, at least until 1953, Eastmancolor was never a replacement for Technicolor (Heckman, 2014: 134–36). On the contrary, Technicolor increased its output by 200% during that same period. One of the reasons why Kodak could not compete with Technicolor during the early 1950s was Technicolor’s improved sensitivity to ASA 25, whereas Eastmancolor type 5237 only had an ASA of 12. Only Fox, MGM and, specifically, Warner committed to Kodak and its new chromogenic stock at that early stage. Warner, for example, invested in two expensive developing machines, one for Eastmancolor positive and one for its negative film stock development, both of which were ready by 1953. Kodak introduced a new version of its Eastmancolor negative type 5248 that same year. It improved because it was, like Technicolor, of an ASA 25 sensitivity and balanced for tungsten light sources. 

			In February 1954, Technicolor stopped three-strip shooting technology and sold all the equipment (Heckman, 2014: 194). The firm retired from its three-strip, beam-split technology, letting Kodak take over the Hollywood market with Eastmancolor negative. Although no direct sources explain why the Technicolor firm did this, some assumptions were made. One, defended by Russell Merritt, was that incompatibility between three-strip shooting technology and widescreen technology paved the way for Kodak to take over (Merritt, 2008: 2). Another was the Technicolor scheduling problems due to the restricted supply of beam-split cameras and personnel to handle them. As a result, filming with Eastmancolor negative was much easier to schedule (Heckman, 2014: 148). Furthermore, with Eastmancolor type 5248 being of an ASA 25 sensitivity, Technicolor’s advantage with faster negatives was no longer the case (Heckman, 2014: 194). 

			Technicolor did stay on the market with dye-transfer release prints, launching what is known as Technicolor V in 1954, combining Kodak’s chromogenic negative and Technicolor dye-transfer technology (Koshofer, 1965; Pope, 2016; Basten, 1980).12 Herbert Kalmus already announced this transition in 1953, when he presented it as a new technology:

			An important contribution which Technicolor offers to the motion picture industry, at this time, is the ability to obtain Technicolor dye transfer prints from these single strip negatives, that is, greater flexibility. (Kalmus, 1953)

			These technological transitions left traces in colour film production. Over the decade before, the number of films made in colour steadily increased, but between mid-1953 and 1957, there was a consistent decrease in colour film productions (Heckman, 2014: 190). As Sarah Street notes, it was only in the late 1950s and the 1960s that colour increasingly became dominant in Europe and the USA (Street, 2018a: 3). And it would still take until the late 1960s for colour to displace black and white in film. For example, in the UK, at the beginning of the 1960s, most films were still black and white; by 1969, almost all films were shot in colour (Street, 2018b: 470). 

			
			Simultaneously, a transformation in the appreciation, meaning, aesthetic awareness and effectiveness of colour took place, as Edgar Morin noted in 1956 in The Cinema, or the Imaginary Man:

			At the moment it [colour film] is learning how to become as natural as black and white and at the same time to gain an aesthetic effectiveness; it is already capable of sometimes effacing itself behind objects and action, and sometimes effacing objects and action behind it. (Morin, 1956: 138)

			Morin was also confident that colour cinema would supersede black and white aesthetics, since it appeared to be more naturally attuned to the senses (142). Along with stereoscopy and widescreen technology, he believed that colour enabled cinema to entice ‘all the spectator’s senses’, turning the movies into the ‘feelies’ (42). 

			Morin’s predictions seem to bear out: the mid-1950s saw the beginnings of such an aesthetic change. Film scholar Christine Brinckmann, for example, identifies this shift in her article ‘Chords of Color’ (2015). She describes how, during Technicolor’s period of dominance in the 1930s and 1940s, ‘a kind of standard, a backdrop against which variations could evolve without infringing on the fundamental validity of the principles’ evolved (Brinckmann, 2015: 36). In the second half of the 1950s, however, this more restricted, standardised and controlled use of colour was increasingly challenged by ‘a group of films [that] began to push the tried-and-tested system to its limits, or at least to approach color more creatively and excessively’ (38–39). Brinckmann believes that the reasons behind this included the emergence of widescreen technology, the need to compete with (colour) television and finally, the appearance of Eastmancolor on the market (39). Russell Merritt, in his article ‘Crying in Color’ (2008), confirms this by connecting what he calls the ‘maturing’ of colour film to the fact that filmmakers and cinematographers started experimenting in ways that were not possible for them during the ‘Technicolor days’ (Merritt, 2008: 1). This, in his opinion, was related to the fact that the emergence of chromogenic monopack gave much more freedom to filmmakers.

			Brinckman, on the other hand, also points to a change in film culture that made the new colour film aesthetics possible: ‘Mannerisms and parodies were in the air, and light entertainment offered itself as the right field to play with color’ (39). And indeed, this perceived liberation of colour in film did not occur in isolation. The 1950s and 1960s were characterised by turns, shifts and revolutions in the form of the sexual revolution, youth culture, pop music, clubbing, decolonisation, and lots of drugs. All this was interrelated with colour culture in and beyond cinema.

			
Colour Culture of the Mid-Twentieth Century 
(1950s and 1960s)

			From the 1920s until the 1950s, Western colour culture was primarily characterised by the attempt to control society through functional colours, colour conditioning and colour psychology. Faber Birren is known as one of the protagonists in this part of colour history, refining and distributing long-standing ideas on how colour could control the body and mind. He was one of the most important figures in colour culture in the 1950s and into the 1960s, and he will play a large role in this book. Paradoxically, this discourse achieved its maximum international success around the same time as it found itself outstripped by the explosion of colours unleashed by psychedelic culture. As Kirsten Moana Thompson (2015: 62–84) points out, ‘[w]hereas in Western culture we tried to control colour with the help of colour-cards, colour harmonies, colour consultants, and colour psychology, in the 1960s colour was being unleashed especially in the psychedelic culture’. 

			Psychedelic colour culture reflected the excitement, anger and fear, as well as the experiments and revolutions, that distinguished this period. The period is also known for the cultural changes introduced by the struggles for women’s liberation, the ‘sexual revolution’, race riots, the civil rights movement, student revolts, the Cold War, and the protests against the Vietnam War. With these revolutions came the liberation of the body and senses, which found its way into art and visual culture. 

			Besides social and cultural change, technology also underwent revolutionary changes. Space and computer sciences and developments in electronics all influenced daily life and the use of colour. As Carolyn Kane explains, during the 1960s, a chromophobic Western world ended, and an overflow of electronic and synthetic colours emerged. Ever since, our world has been overly colourful:

			Decked from head to toe in electronic hues and digital screens, the cultural landscape abounds with color film, television, fluorescents, op art, billboards, Internet banner ads, screaming neon signs, dazzling fashion displays, postmodern architecture, luminous screen savers, and brightly colored multiscreen installations in pharmacies, shopping malls, airports, airplanes, Gyms and cars. (Kane, 2024: 23)

			In all, the mid-twentieth century can be characterised as a social, cultural, technological, and chromatic turning point in Western visual culture.

			Simultaneously, a growing interest in B-movies (such as those by Roger Corman), and the birth of the New Hollywood Cinema and European film’s New Wave announced a more independent form of filmmaking—one that became increasingly absorbed into the mainstream (Hitchman, 2013). Chromogenic monopack made colour film accessible for these independent filmmakers. This included filmmakers in the global south and southeast, such as India, China and Japan. As Kirsty Sinclair Dootson explains elaborately in her book The Rainbow’s Gravity (2023), the increasing amount of chromogenic monopack systems on the market and geopolitical shifts and decolonisation movements that had been going on since World War II also enabled global democratisation of colour film. She writes:

			[…] the 1950s marked a serious erosion of the controlled access to colour that had characterised the preceding decades, held primarily in the hands of fascist, capitalist and Imperial powers (retrospectively Germany, America and Britain). Chromogenic stocks symbolised a range of freedoms for socialist and post-colonial nations, which were now able to begin managing their own colour film productions in a meaningful way for the first time. (Dootson, 2023: 131)

			This globalisation of colour film also created a transnational push for new aesthetic forms concerning filmic moods and atmospheres through coloured light or haptic effects with colourful textures and clothing (Street, 2028: 21–22). 

			The democratising shifts in the colour film industry, the increased access to colour film technology and stock, and an exploded colour culture under the influence of the atmosphere of unrest and revolution make the 1950s and 1960s such a compelling period for the researcher who is interested in studying embodiment and emotions in relation to colour film. 

			
Methodology 

			With the FilmColors team, we analysed the 400 films of the selected corpus with a computer-based method that gave us the possibility of annotating them using highly sophisticated controlled vocabularies and automated video analysis tools.13 First, we manually analysed each film with the help of a FileMaker database in which we included film analytical concepts, partly based on David Bordwell and Kristin Thompson and Jeff Smith’s Film Art: An Introduction (2017), and partly on Barabara Flueckiger’s investigations on technology and aesthetics in her previous research and teaching (Flueckiger, 2001, 2008, 2016; Halter et al., 2019; Flueckiger and Halter, 2020). These concepts were supplemented with keywords based on narratology, and affect and emotion theories. Other keywords enabled us to indicate more general topics. Finally, we specified various hues, colour schemes and colour contrasts in relation to figure-ground separations. We based the colour contrasts on the ideas of Johannes Itten (1961a), whose work I explore in more depth in the introduction to Part I.

			Initially, we annotated the various hues in a particular sequence by hand. Over the course of the project, however, we introduced automated colorimetric analysis, developed by Gaudenz Halter in the Visualization and Multimedia Laboratory at the University of Zurich. To ensure perceptually uniform colour analyses and visualisations, all colour-related computation uses the CIE l*a*b colour space (LAB, for short). This means that hue, chroma and luminance are included in the colorimetry. Visualisations based on the results are enabled on a micro (screenshot), meso (individual film) and macro (film corpus) level (Halter et al., 2019: 124, 126). All of these research instruments—the vocabulary developed in FileMaker, the automated colour analysis and the ability to make segmentations of films by hand or automatically—were brought together in the Visual Analysis and Annotation Tool, VIAN.14

			The amount of data VIAN contains and the possibility it offers to create visualisations allowed us to find patterns not only in the colours, surfaces, textures, light schemes, composition, and depth of field in relation to specific technologies but also in the feelings, emotions and narrative strategies in the films we analysed. As a result, we could identify recurring themes and patterns in which feelings and colour meet—examples being the representation of alienated or estranged spaces connected to the use of colour or the constantly recurring kaleidoscopes and crystals in coloured moving images. The recurring nature of these aesthetic motifs created a connection between certain films, enabling us to identify visual cultural patterns across time. 

			A particularly helpful methodological approach to looking at patterns and recurring aesthetic strategies can be found in media archaeology’s ‘topos studies’. Erkki Huhtamo (2011: 31) has developed a strategy (based on the work of Ernst Robert Curtius) for the investigation of recurring visual tropes and the ways in which they vary depending on the cultural context in which they appear. According to Huhtamo, this implies that the different appearances of a certain topos are never identical; they may be similar—otherwise we would not recognise them as a topos—but their meaning and use always differ, simply because they occur in different cultural contexts. 

			The computer-based analyses of the 400 films from the canon of colour film history allowed us to thoroughly search for and identify topoi related to embodiment, feelings and colour in the history of film. The next step was to study the particularities of the occurrence of aesthetic topoi as nodes in a network of cultural determinants that are part of the cultural constellation in which they appear. Thus, in my in-depth analyses, I could relate the topoi I identified to the historical context of the colour cultures and the discourses on feelings and embodiment prevalent in the 1950s and 1960s. The book’s focus on this period reveals the contemporary popular, scientific and artistic discourses on colour perception, embodiment and emotions. By zooming in on separate films or excerpts, I have discerned the interrelationship between these discourses and their cultural context and film culture. I often return to the same film titles throughout the book to illustrate different themes and thus create a more comprehensive perspective. This also illustrates how the motifs and patterns in which embodiment, feelings and colour are connected in film sit within a culturally determined web of aesthetic practices, and often occur in the same cinematic work.

			This book now aims to combine the developments in film history, media archaeology and research on affect and embodiment with the increased interest in mid-century colour culture into a synthesis that will help advance the study of the history of colour in film. To do this, I incorporate ideas from the history of emotions and Fernand Braudel’s perspective on historical time. In his renowned trilogy, La Méditerranée et le monde méditerranéen à l’époque de Philippe II (1949–1966), Braudel pioneered the notion of ‘pluralité des durées’ within historical time. Each segment delves into and scrutinises a distinct temporal aspect of Mediterranean history. Drawing inspiration from these concepts, I adopt a similar framework in examining emotion and colour in film, presenting a nuanced variation on historical temporalities. Braudel outlines three temporal layers that I will adopt in this book. The first layer, to Braudel, pertains to the enduring, biological and geological aspects of the environment, which could correspond to the physicality and neurology of human beings in the case of the history of colour film perception and potential emotional responses. The second layer delves into cultural dynamics, characterised by a gradual pace of transformation. Here, emotions are not solely innate but are also influenced by societal norms and cultural contexts. Lastly, Braudel introduces the third layer, focusing on the swift fluctuations of events and individuals, mirroring the rapidity of life itself. In this text, this third layer encapsulates the temporal essence of films as catalysts, facilitating the generation and experience of emotion-driven perception.

			These layers are the main tool for recognising and defining patterns and waves in the history of colour film and colour culture regarding affect and emotions. It enables us to ask such questions as: Can a film produce and create feelings (affects and emotions) through the way it is structured and formed, and what meaning does a colour-feeling node produce within the context of the film of which it is a part? Such research needs to be grounded in the close reading, formal analysis and interpretation of excerpts of individual films and their colour schemes. At the same time, the other temporal layers need to be taken into account, as they can give more insight into how films functioned as catalysts and can reveal whether they were following dominant emotional regimes or resisting them as part of a counter-cultural reaction. This study aims to understand the interrelationship between colour in film and feeling-centred emotions through analysing the discursive constellations formed by the ideas on and knowledge about colour and feeling (affect and emotion) current in the 1950s and 1960s. 

			
Colour Film as an Unstable Object of Research

			In relation to the analysis and comparison of 400 colour films on DVD and Blu-ray, I would like to lay out one of the biggest challenges in the study of film and colour in film that we have to be aware of: the flexible and unstable nature of the objects under investigation. 

			First of all, colour and colour perception are highly unstable and subject to change. Commonly held beliefs on the interaction, contrast, perception and feeling of colours hark back to centuries of writing and thinking about colour, and how to systematise and control it. Colour is indeed a rather complex topic of research. As Anja Hurlbert (2013) explains, even in our everyday lives we often puzzle over its nature, pondering whether, for example, it exists as a physical reality or is simply a construction of the mind. We often disagree about what to call certain hues or tints, and when looking at green grass or a blue sky, we sometimes wonder if we are seeing the same thing as our neighbour (Hurlbert 2013: 369). One of the reasons we ask ourselves such questions is that colours are ‘qualia’ – something that exists somewhere between ‘reality’ and perception. Both perspectives on colour (concrete existence and subjective perception) continue to be intensively studied and debated by colour physicalists on the one hand and colour subjectivists on the other. Sometimes the physical theories become dominant, and sometimes the subjective ones. Cultural structures such as language and colour systems also condition our perceptions and beliefs about colour, as Umberto Eco explains in his article ‘How Culture Conditions the Colors We See’ (1985).

			On the other hand, film in itself is an unstable object. As I pointed out in Film Museum Practice and Film Historiography (Lameris 2017), films are seen and studied in a wide variety of materialisations that affect how they are perceived and experienced. Scholarly writings on archival film have tried to grasp these problems conceptually in various ways that range from ‘film as original’ to ‘film as text’ (as well as many other conceptual forms) (Cherchi Usai, 2000; Fossati, 2009). In her article ‘Material Properties of Historical Film in the Digital Age’, Barbara Flueckiger (2012: 139) has gathered these disparate reflections into a helpful conceptual toolkit that suggests three main ways of approaching film: film as text (or as a conceptual object); film as token (or as a material object); and film as performance (or as a screened object). 

			Archivists and film historians have long been interrogating the nature of film. The answers they give are as manifold and fragmentary as the objects at stake, concluding that it is impossible to determine what films actually looked like when they were screened and viewed in the past. A film’s title or genre, as defined by the FIAF cataloguing committee, can give us a general idea, but if we consider the subject more closely, we soon realise that it is impossible to know what such a title actually refers to. As Nicholas Hiley (in Hertogs and Klerk, 1996: 22) comments, an ‘original film’ cannot be anything other than an ‘imaginary object’. This is not only because time changes the prints, projectors and audiences, but also because film itself is an ungraspable, ephemeral idea—which is why we call this approach ‘film as text’ or ‘film as a conceptual object’.

			The second approach to archival films is that of the ‘film as token’ or ‘film as a material object’. In terms of the history of colour film, this implies a large variety of colour systems, differing in materiality and tangibility, which interact with the materialisations of films as objects (Flueckiger, 2012: 143–45). Since this book focuses on films from the 1950s and 1960s, the corpus, for the most part, reveals three different technologies: the Technicolor IV three-strip negatives with dye-transfer projection prints that were used until around 1955; chromogenic monopack negative-positive processes such as Eastmancolor and Agfacolor that became the dominant technology after 1955; and Technicolor V chromogenic monopack negative with dye-transfer projection prints. 

			The much-used chromogenic monopack materials are known for their unstable dye clouds: the cyan and yellow dye molecules are especially susceptible to degradation, leaving only the magenta layer, which means that prints acquire a predominantly pink appearance over time.15 Restoration and colour grading can attempt to recreate these colours in the newly struck prints of these films; however, information about their ‘original’ grading and saturation is usually missing, rendering the reconstruction of these colours the result of guesswork. This is what Flueckiger (2012: 142) calls the ‘gap in the history of a film’, referring to the transformations and interventions such as colour grading that take place during the printing process – the step that mediates between the starting print and the copy. As a consequence, the negative print of a colour film, which could be considered the most ‘original’ document for the purposes of film restoration or historical research, lacks a large amount of the information needed to reconstruct the colours of a positive print.

			In addition, even contemporary projection prints of the same work often differ from one another in terms of colour grading. One example is Alfred Hitchcock’s Technicolor V film Vertigo (USA 1958). The photographs of this film taken by Barbara Flueckiger, following a semi-standardised method developed for the FilmColors project, show how the three-dye transfer prints of this title reveal quite important differences in the rendition of colour. What appears as a purple dress with a blue collar on the Harvard print of the film, for example, changes to a blue dress with a cyan collar on the print kept at the Library of Congress [Figs 0.1–0.2]. Such differences also occurred with Technicolor for 16mm, as the photographs of the academy-award-winning film Glas (NDL 1958, Bert Haanstra, Technicolor for 16mm) reveal [Figs 0.3–0.4]. This is even more applicable in the semi-professional field, where films were often shot on reversal film material such as Kodachrome and Ektachrome, after which projection prints were struck on various types of reversal film stocks that differed—often markedly—in quality. These projection prints, therefore, not only differ from the Kodachrome camera material but also from one another [Figs 0.5, 0.6, 0.7]. Occasionally, we also encounter projection prints struck on different materials: from 1955 onwards, when Technicolor started to strike dye-transfer prints based on Eastmancolor negatives, projection prints of the same title could be released both with dye-transfer technology and on chromogenic material. An example of this practice is the film I tre volti della paura (ITA 1963, Mario Bava, Technicolor V / Eastmancolor),16 which was released on Technicolor V projection prints in Europe and on Eastmancolor chromogenic material (under the name Pathé Color) in the USA (Lucas, 2007: 482). Furthermore, in 2013, Arrow released both the European and American versions of the film title on DVD and Blu-ray, and a comparison of frame shots on DVDbeaver.com reveals interesting colour differences between the two.17 Of course, it cannot be claimed conclusively that these differences directly refer to the projection prints, since releasing a film on DVD or Blue-ray requires digitisation, grading, compression and duplication, with all the transitions this implies [Figs 0.8–0.9].

			Figs 0.1 and 0.2 Example of colour differences between two Technicolor V projection prints from the film Vertigo (USA 1958, Alfred Hitchcock).

			
				
					[image: A film still from Alfred Hitchcock’s ‘Vertigo’ (1958), featuring a close-up of Kim Novak’s profile as she gazes off to the side. The scene is set in a richly colored, red interior.”,]
				

			

			Fig. 0.1 Vertigo (USA 1958, Alfred Hitchcock) Credit: Harvard Film Archive, item no. 246. HDR photograph by Barbara Flueckiger.

			
				
					[image: Another frame from Hitchcock’s ‘Vertigo’ (1958), showing Kim Novak in profile against a luxurious red background. Her platinum blonde hair is styled neatly as she gazes forward.”,]
				

			

			 

			Fig. 0.2 Vertigo (USA 1958, Alfred Hitchcock) Credit: Library of Congress. Photographs of the Technicolor V dye-transfer safety print by Barbara Flueckiger. 

			
			Figs 0.3 and 0.4 Example of colour differences between two Technicolor 16mm prints of the film Glas (NDL 1958, Bert Haanstra).

			
				
					[image: A film strip from ‘Glas’ (1958), a Dutch documentary directed by Bert Haanstra, showing a repetitive shot of glass being worked on with machinery. The image is bathed in a warm yellow tone.”,]
				

			

			Fig. 0.3 Glas (NDL 1958, Bert Haanstra) Credit: Academy Film Archive. Photographs of the Technicolor dye-transfer safety prints (3161-13-1) by Michelle Beutler.

			
				
					[image: A cropped image from the documentary ‘Glas’ (1958), showing detailed work with glass-making machinery in a close-up shot. The scene is rendered in a warm yellow hue.”,]
				

			

			Fig. 0.4 Glas (NDL 1958, Bert Haanstra) Credit: Filmarchief: Groningen University. Photographs of the Technicolor dye transfer 16mm print by Bregt Lameris.

			Figs 0.5, 0.6 and 0.7 Example of colours differences between Kodachrome camera material (0.5) and projection prints made with various types of 16mm duplication materials (0.6 and 0.7).

			
				
					
					
					
				
				
					
							
							[image: A frame from ‘Le Monde Visionnaire’, directed by Henri Michaux in 1963, using Kodachrome II film. The image displays swirling abstract colors, reminiscent of psychedelic art.]

						
							
							[image: A 16mm film still from a longer version of ‘Le Monde Visionnaire’ (1963) by Henri Michaux, showing an abstract blend of colors in soft pinks, greens, and blues with a grainy film texture.]

						
							
							[image: A colorful film still from ‘Le Monde Visionnaire’, directed by Henri Michaux in 1963. The image displays swirling psychedelic hues of pink and green, overlaid with the text ‘Un Film d’Henri Michaux’.]

						
					

					
							
							Fig. 0.5 Hallucinations: Images du monde visionnaire (FRA 1963, Éric Duvivier). Credit: Image’Est. Photographs of the Kodachrome II camera material by Bregt Lameris.

						
							
							Fig. 0.6 Hallucinations: Images du monde visionnaire (FRA 1963, Éric Duvivier). Credit: Image’Est. Photographs of undated Eastman Reversal Color Print Film Type 5269 / 7387 projection print by Bregt Lameris.

						
							
							Fig. 0.7 Hallucinations: Images du monde visionnaire (FRA 1963, Éric Duvivier). Credit: Image’Est. Photographs of the 1985 Gevachrome print by Bregt Lameris.

						
					

				
			

			Figs 0.8 and 0.9 Example of different technologies used for the projection prints and DVD releases of a same film title resulting in colour differences.

			
				
					[image: Film still from ‘Black Sabbath’ (1963) showing a group of characters around a fire in a dimly lit room with a focus on their expressions.,]
				

			

			Fig. 0.8 I tre volti della paura (ITA 1963, Mario Bava), Blue-ray Kino–European version (2013)–Region ‘A’, http://www.dvdbeaver.com/film5/blu-ray_reviews_68/black_sabbath_blu-ray.htm

			
				
					[image: Another film still from ‘Black Sabbath’ (1963), showcasing the same scene around the fire, with a clearer and more vibrant restoration of colors.”,]
				

			

			Fig. 0.9 I tre volti della paura (ITA 1963, Mario Bava), Blue-ray Arrow AIP (2013) -Region ‘B’, http://www.dvdbeaver.com/film5/blu-ray_rev iews_68/black_sabbath_blu-ray.htm

			This brings us to another problem which concerns films that have been translated from archival prints to other, sometimes more accessible formats, such as new projection prints, restorations, distribution duplicates, video-registrations released on VHS, digitisations, DCPs, DVDs, Blue ray, 16mm film library prints, 8mm home movies, and so on. All these various objects have their own (colour) materiality, including digitally coded information translated into pixels and electronic signals; colour information coded into black, white and grey photographic material; and dye clouds and dyes added to the film material. In fact, it could be argued that all these various copies together form the ‘original’ film title. As Paolo Cherchi Usai (2000: 160) claims, ‘[t]he “original” version of a film is a multiple object fragmented into a number of different entities equal to the number of surviving copies’. Hence, the ‘original’ should exist somewhere between all these materialisations as a ‘common denominator’. 

			However, the third approach also influences the formation of the film as an imaginary or conceptual object (as in the first approach). Films do not become cinema until they are projected, seen, and felt. This brings us to the ‘film as performance’, which is closely connected to what Giovanna Fossati, in From Grain to Pixel, calls ‘film as dispositif’, referring to the fact that films are projected, played or screened with various technologies (VCR, DVD player, DCP, film projector, computer, tablet or mobile phone) in various spaces (screening rooms, living rooms, schools, museums, trains or buses). The technology used usually influences the appearance of a film, including its colouring. The white of the projector lights can vary from a warm yellowish colour to more of a colder bluish one, with the according deviations in the colours projected on the screen (a blue on the film material, for example, can turn green on the screen in the case of a more yellowish projection light). The texture and colour of screens influence how the coloured movements are reflected back to the audience. In the case of ‘projecting’ screens, such as computers, tablets, mobile phones, or any other modern LED device, the colour rendition can also vary depending on the screen’s configurations and settings. As Fossati (2009: 127) explains, this implies that ‘a film identity becomes a variable that realizes itself only within a dispositif, a situation [...]where the film meets its user’. Not only do the material objects that define a film work differ from one another, but so does each presentation of it. Thus, we can infer that the ‘original’ colours of a film become even less knowable since we also need to consider all these variations in the dispositifs. 

			To render the analyses of a larger film corpus slightly more comparable, we need to limit the dispositif influences of the present moment as much as possible. First of all, it is crucial to use similar circumstances for each of the analyses. For the FilmColors project, we ripped the DVDs with the same parameters so we could play them in the VLC player on our Apple computers. Also, we all used BenQ screens, which were calibrated with an X-Rite i1 Display Calibration Colorimeter. Finally, one of the team members constructed small black cardboard boxes with which to cover our workspaces and protect them from light that would otherwise interfere with the colours on our screens. These interventions helped keep the analyses’ dispositif as neutral as possible.

			Figs 0.10 and 0.11 The neon light in Vertigo (USA 1958, Alfred Hitchcock) appears blue in the Technicolor projection print and green on the DVD.

			
				
					
					
				
				
					
							
							[image: Film still from ‘Vertigo’ (1958) featuring a close-up of two characters hugging with the neon-lit letters ‘MP’ in the background.]

						
							
							[image: Another still from ‘Vertigo’ (1958) depicting a close-up embrace of two characters, with a teal background highlighting the moment.]

						
					

					
							
							Fig. 0.10 Vertigo (USA 1958, Alfred Hitchcock). Credit: Academy Film Archive. Photographs of the Technicolor V dye-transfer safety print by Barbara Flueckiger.

						
							
							Fig. 0.11 Vertigo (USA 1958, Alfred Hitchcock) DVD 1999 Universal Studios restoration 1996 by Robert Harris and James Katz

						
					

				
			

			
			It follows from all this that if we wish to conduct an analysis of patterns in relation to felt emotions in colour cinema, we cannot rely on the detailed refinements of shades and hues in the moving colours on our present-day screens, not least because we usually rely on one specific material manifestation of a film work. This one object should, therefore, be investigated for those facets that define the ‘common denominator’. For the FilmColors project, we occasionally also captured the archival prints with the Reproset method, allowing us to compare various prints with one another and the DVD or Blu-ray used for the detailed analysis. Such difference in colour between an archival print and a DVD is clearly visible in this hotel room kissing scene from Hitchcock’s Vertigo: what appears as a green background on the DVD turns out to be a clear blue on the dye-transfer prints in the Harvard and Academy film archives [Figs 0.10–0.11]. These comparisons gave us a better idea of which of the film colours’ characteristics could be regarded as common denominators.

			This common denominator is most clearly found in the mutual relations between the colours in the film images. Colour contrasts such as saturation, hue, cold-warm and dark-light are part of the common denominator. The stronger the contrast, the more chance that it will be visible in all the material objects that together form the film work and will remain visible in every past, present and future dispositif or performance. Another important parameter we can expect to be retained in all the various materialisations and performances of the film is the number of hues used in the film image. Hence, monochrome, hyperchromic or restrictive colour schemes remain recognisable in all the various prints and can also be considered part of the common denominator. The precise hues, however, often vary from print to print, as do the grey tones, which are unreliable because they are susceptible to the workings of simultaneous contrast (see Chapter Four).

			We can now add another, final approach to those already mentioned: namely, that of ‘film as experience’. This is an essential element for a book that is concerned with interrogating the relationship of the history of emotions, feelings and embodiment to colour film. It also relates to Fossati’s (2009) shift of the conception of archival films as an index or ‘realism machine’ towards what she calls the ‘film/mind’—that is, from the idea of archival and historical films as prints and ‘originals’ that represent the (film-)historical past towards film as it was and is perceived and experienced. To substantiate this, Fossati (2009: 114) quotes Deleuze as stating, ‘[c]inema not only puts movement in the image, it also puts movement in the mind. [....] The brain is the screen’. Colour film works in a similar way. Cinema not only puts moving colour in the image, it also puts it in the mind: it projects and reflects coloured light into the eyes and brains of the viewers, where the light is processed into moving colours or coloured movements.18 When approaching archival films from this perspective, the question is no longer what the ‘original’ film looked like but what effect a film has or had on its audience. Fossati explains this effect with the help of Metz’s (1977) idea of the sensation of presence that a film creates. The perception of filmic movement is always in the now; it cannot be experienced as the ‘has been there’ but always produces a sense of ‘there it is’ in the viewer. On this level, the film/mind is historically fixed, which implies that our perception of movement as the present is probably deeply embedded in our biological hardware, as is the fact that we perceive colours trichromatically. 

			However, the experience of cinema may be historically immutable as far as the body’s biology is concerned, but other embodied elements of this experience are subject to historical change—although they are constrained to some extent by the viewer’s habitus (see Chapter One). So, although I agree with Fossati that the film/mind theory is of utmost importance and needs to be taken into account in any film analysis, nevertheless, for the purposes of this study, we need to go further than the embodied reactions evoked by cinema in general and move into more historical territory, if we are to better understand how a film (and its colours) can be positioned within the emotional context of the time. This should enable us to develop hypotheses on how the film might have been experienced by audiences at a particular time and in a particular cultural milieu. 

			
Structure of the Book

			In Chapter One of the book, you find an elaboration on the theoretical framework around emotions, feelings and film, and how we can study this from a historical perspective. To do this, I position the book within the traditions of affect theories, new film history, the history of emotions, and Braudel’s ideas on temporalities in cultural history and put them in a historical perspective. The aim is to clarify the underlying theoretical constructs and the origins and uses of the main theoretical concepts this book is built on. 

			Following this theoretical framework, the book has three parts that each cover one of the various ways in which colour is connected to embodied experiences and feelings in colour theory, perception theory, and popular discourse.

			Part I of the book is called ‘Stirring up the Eye with Colour’ and focuses on colour contrasts and how these were thought to ‘stir up’ the human organism starting with the eye. Chapter Two lays out a cultural history of the discourses on colour contrasts, from the creation of colour systems to physiological discussions on the eye and the retina, as well as the current knowledge of colour perception, the eye and the nervous system. Part of this history is that of physiological research of the retina, explaining the biological and discursive importance of colour contrasts in Western thought and ideas on colour perception and harmony. 

			Chapters Three and Four discuss the two main ways to juxtapose and combine (contrasting) colours, known as successive and simultaneous contrasts. Successive contrasts are created through a rapid succession of contrasting colours, as is often the case in films through the principle of montage. Chapter Three mainly elaborates on two types of successive contrasts. One is extreme dark-light contrasts, which, at the time, were also used to create hypnotic states and imaginary colours in what was known as the Flicker Film. The other type is succeeding contrasting hues, which are complementary or almost complementary. Here, in a nutshell, an afterimage is created that enhances the strength of the following colour. These successive contrasts have an awakening effect, ensuring that the audience does not doze off in the cinema. By zooming in on the cinema of the period, the particularities and connotations that came with the use of these successive contrasts in cinema are made clear. 

			Simultaneous colour contrasts occur when one colour influences the perception of another colour because they are placed in close vicinity to each other in the same image. This produces instabilities, changes, and fluctuations in the appearances of colours in, for example, painting. During the 1950s and 1960s, there was a high interest in this phenomenon in art-school colour education, colour psychology, and the art movement known as op art or art-cinétique. Chapter Four elaborates on how these ideas and practices can be traced back to popular and art cinema of the period, either as an aesthetic trope or because of the op artworks on display in the pro-filmic space. In those cases where many op artworks are present in the film image, they make the simultaneous contrasts combined with moiré and other effects the core aesthetics of the film image. 

			Part II, ’Colour Psychologies’, delves into the practical applications of colour control, psychology, and therapy. Colour was believed to influence, steer and discipline the human body, a tradition that dates back to the nineteenth century. Several practices emerged from this belief, such as using colour to guide and warn people and steer their behaviour, known as functional colours. Another practice was that of colour psychology, putting into practice beliefs on how colours elicit certain feelings and emotions and can guide attention. 

			Chapter Five reflects on the biopolitical belief, prevalent in modernity through to the 1950s, that colour profoundly influences the organism. At the time, colour advisors, colour consultants, and colour psychologists used and disseminated this dominant discourse. It was used to control and discipline human behaviour, including the film spectator. 

			Chapter Six delves into the use of coloured light in films during the 1950s and 1960s, which was strongly connected to the discourses discussed in Chapter Five. Coloured light was also believed to make the human body and its molecules vibrate. It was believed to have healing powers and influence moods. Deviant and non-diegetic uses of coloured light were also used to increase ‘ostranenie’ or atmospheres of strangeness. This practice is traced back to Nouvelle Vague films, that experimented with the effect of Verfremdung, but also in horror films such as the then very popular Giallo films with their estranging colour palettes. These developments of increasing uses of colour to create strangeness are investigated for their correlation with the unleashing of colours during the investigation period.

			Part III, ‘Touching and Tasting in Colour’, explores the intersection of colour, film and cross-modal perception, often called ‘synaesthesia’. The introduction sets the stage by presenting the historical mid-twentieth-century discourses on the senses and synaesthesia, current knowledge on cross-modal and multisensorial perception, and its importance for film spectatorship concerning affect and feelings. Interesting is the idea that the biological and innate state of the human sensory system is one of connection, which is overlayed by scientific categorisations and separation of the senses. This increases the significance of cross-modal perception and emphasises the importance of its study in a book on colour and feelings in film. Chapters Seven and Eight then delve into the intriguing world of food and touch, exploring how colour and film are linked to these phenomena. They also investigate whether there is a correlation between the growing freedom in the use of colour and the increase in sensuous representation and the activation of the cross-modal systems during the 1960s. 

			Chapter Seven explores how the rise of colour in film during the 1950s and 1960s has influenced the representation of food and eating. Considering only the fact that we have an impressive palette of food dyes illustrates the strong connection between food and colour. Colour can increase and decrease our appetite and even produce a sensation of disgust, creating aversion towards certain food types. As a result, the way food is coloured can create profound affective reactions in the film spectator. 

			Chapter Eight pushes the idea of cross-modality by analysing touch and haptic mimicry in film, discussing textures and surfaces in relation to colour. It dives into the discussion of gender and colour, with a focus on tensions created in the representation of the female skin juxtaposed to coloured surfaces of various textures. The chapter ends with an elaboration of pornographic film as the ultimate ‘body genre’ and the way colour has slowly entered its domain. 

			Finally, a Coda called ‘Hallucinating Colours’ takes the reader one step further into the spectator’s interior—that is, inside the brain—by discussing the phenomenon of purely subjective colours, their contextual background and their representation in films. In this closing chapter, that has its foundations in my article, ‘Hallucinating Colours. Psychedelic Film, Technology, Aesthetics and Affect’ (2019), I openly follow the Braudel-induced categorisation of historical time that is present throughout the entire book in less explicit ways. This shows once more the efficacy of the methodology, based on cultural history and the history of emotions, and rounds up the study of how colours and feeling interrelated in films of the 1950s and 1960s.
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1. Feeling Film Colours: 
Theoretical Framework
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Emotion, Subjectivity and Affect in Film Analysis

			From its earliest days, cinema was seen as a medium that could represent not only subjective perspectives and emotions but also dreams, hallucinations and altered vision. For example, Hugo Münsterberg (1916: 112) wrote a chapter on emotions in his work The Photoplay: A Psychological Study, which opened with the words: ‘To picture emotions must be the central aim of the photoplay’. And in the 1939 version of his essay ‘The Work of Art’, Walter Benjamin (2008 [1939]: 37–38) explained that the film camera can present reality in a way that is foreign to our ‘normal sense impressions’, enabling a collective experience of the ‘individual perceptions of the psychotic or the dreamer’. Maurice Merleau-Ponty (1966 [1948]), on the other hand, claimed in ‘Le cinema et la nouvelle psychologie’ that interior experiences are best represented not by attempting to reveal a character’s ‘interior landscape’ (for example, the feeling of vertigo) but by showing the exteriorisation of that experience (for example, a body out of balance). He believed that cinema produces affects and emotions by showing the connection between a character and the world in an embodied way which can then be recognised by the viewer due to their own embodied experience of connection to the world (Merleau-Ponty, 1966 [1948]: 104). 

			However, the second half of the twentieth century saw a shift from a focus on the embodiment of the viewer towards neo-formalism, structuralism and semiotics, which increasingly focused on the film form as text. The emotional components of a film were analysed from a psychoanalytical perspective. Christian Metz (1977) is a clear example of this combination of structuralism, semiotics and psychoanalytic theory. For example, he turned to psychoanalysis to conceptualise the question of the viewer’s identification with a film (Dymek and Lowy, 2018: 70): his aim was to use psychoanalytical tools to understand why we watch film. In this, his ideas were in line with those of Jean-Louis Baudry (1978), particularly in his seminal chapters on the viewer of classical Hollywood films in the 1970s, whom he describes as entering a state of regression that closely resembles the experience of the Freudian unconscious. This approach produced many interesting studies on the way the mechanisms of voyeurism are related to power, including Laura Mulvey’s work on the male gaze, which represented an important contribution to feminist film theory (1975). However, as Franziska Heller (2010: 33–34) explains, semiotics and psychoanalytical theory reduced perception for the most part to vision and the eye, emphasising the importance of concepts such as scopophilia and voyeurism, and neglected the role of the body in both perceiving and experiencing film. 

			We encounter a similar focus on the eye in the first edition of Film Art (Bordwell and Thompson, 1979), which became one of the most important sources for formal film analysis. In a paragraph headed ‘Form and Feeling’, the authors explain in a general way how emotions function in film. They make a distinction between the emotions represented in a film and those experienced by its audience, and explain that the latter is always the result of the entirety of the film form’s elements and the full film text. They conclude that the relationship between the two types of emotions is rather complex and advise the film scholar to analyse as many elements of a film as possible so as to achieve a nuanced understanding of its functions and effects (Bordwell and Thompson, 1979: 32–34). Thus, they clearly separate the film text and what a viewer might ‘feel’. This does not mean that Bordwell and Thompson exclude the spectator from their theories entirely; rather, their theoretical spectator is a structural prediction of how they might (or ought) to use the cues given in the film to cognitively puzzle out its meaning. 

			If the viewer’s embodied potential is omitted, this creates a lacuna in our understanding of how film works. The viewer and the film are closely—almost organically—connected. For example, the fundamentals of film technology are predicated on knowledge of the biology of our perceptions. We can see this in the way trichromatic vision inspired the ‘invention’ of colour photography and cinematography, or the way camera movements express our automatic embodied reactions, fooling us into experiencing dizziness or muscle tension. Yet these embodied connections between film and viewer, implied in Münsterberg’s, Benjamin’s and Merleau-Ponty’s psycho-physical/phenomenological writings on film, were only rarely included in semiotics and formalist film theory. 

			This is evident in a short paragraph in Film Art called ‘The Subjective Shot’, in which Bordwell and Thompson explain how film form can create an impression of subjectivity. Their main focus here is on the use of optical point-of-view shots. After giving a very brief historical overview, complemented by a series of examples, they end with the question of whether the point-of-view shot does indeed increase subjectivity, referencing contemporary film theorists such as Metz and François Truffaut, and conclude that the subject needs to be studied more seriously (Bordwell and Thompson, 1979: 147–48). Their focus on the point-of-view shot once again privileges the eye over the body. Even when discussing camera movements, which they claim ‘provide several powerful cues for a convincing substitute movement’, they quickly shift the attention back to the eye instead of elaborating on how camera movements implicate the body in film spectatorship: 

			Narratively subjective or not, the moving camera eye, the mobile framing of the shot, acts as a surrogate for our eye and our attention. Camera movement illustrates very well how the image frame defines our view of a scene. (Bordwell and Thompson, 1979: 123 [my emphasis])

			In the second edition of Film Art, Bordwell and Thompson (1986: 94–95) added a paragraph called ‘Depth of Story Information’, referring to ‘how “deeply” the plot plunges into the character’s psychological states’. They consider the point-of-view shot or sound as strategies intended to create a greater degree of ‘perceptual subjectivity’. Perceptual or mental subjectivity, they state, is created when the plot ‘plunges’ into a character’s mind, revealing ‘inner images’ such as memories, fantasies, dreams or hallucinations. These parts of the text remained almost unchanged in subsequent editions of the book, and became predominant conceptual themes in the practice of film analysis. 

			Film Art has remained an influential resource, not only guiding the teaching of formal film analysis, but also determining the way it is used in research. Formal film analysis is thus embedded in Bordwell and Thompson’s concepts, which have dominated the field since the late 1970s and early 1980s. Indeed, many of these concepts still work very well, which makes them a perfect starting point for the categories used by the film analysis tool VIAN. Nevertheless, if we wish to analyse the more embodied characteristics of emotions, subjectivity and affects in relation to film, they remain rather limited.

			In the mid-1990s Murray Smith, taking Bordwell and Thompson’s ideas as a starting point, introduced several useful concepts with which to analyse a film’s ‘structure of sympathy’. For example, in his article ‘Altered States’ (1994), Smith distinguishes ‘sympathy’, a feeling projected onto a character from the outside, from ‘empathy’, feeling with a character. He links this to Noël Carroll’s distinction between ‘a-central imagining’, which he relates to sympathy, and ‘central imagining’, which is more connected to empathy (Smith, 1994: 38). Central imagining depends on stylistic forms such as emotional simulation, motor and affective mimicry, and the startle response (38–39). Smith focuses on affective mimicry, which he defines as ‘our capacity to gauge the affective states of others through facial and bodily cues, rapidly and with little or no knowledge of context’ (47). This allows us to mimic these cues as they are enacted on screen and thus intuitively identify with a film character’s emotional state. He explains that the viewer is further placed in alignment with the characters when ‘provided with visual and aural information more or less congruent with that available to [the] characters’ (35). This is very similar to Bordwell and Thompson’s (1986: 94–95) concept of ‘perceptual subjectivity’, created by the point-of-view shot or sound, which is connected to the viewer’s access to the character’s actions, and to what they know and feel themselves.1 

			However, an increasing shift towards the embodied spectator occurred in media studies from the early 1990s onward, with the import of theoretical perspectives from phenomenology and those branches of philosophy concerned with the concept of ‘affect’, in particular the work of Gilles Deleuze and Félix Guattari.2 Film scholars also began to theoretically separate the terms ‘affect’ and ‘emotion’. Smith explains that this distinction is based on the following ideas borrowed from emotion theory: 

			[E]motions proper have a cognitive component and an affective component; fear, for example, is characterized as a judgment or ‘cognition’ that something endangers the interests of the subject, held in an intentional relationship with a state of affective arousal in the subject. Different emotions are thus discriminable according to the specific cognitive component, or identificatory evaluation. (Smith, 1994: 42)

			In their introduction to the ‘Emotions’ issue of the journal Necsus, Jens Eder, Julian Hanich and Jane Stadler (2019: 94) explain that these scholars saw affects as ‘physical-neuronal precursors of conscious emotions that are felt but not yet cognitively classified’. This dichotomy between affect and emotion is an analytical difference. According to this perspective, the notion of affect as a more embodied and less cognitive instance remains a useful way to differentiate between various states in the emotional process: affect occurs at a moment that can and will be corrected and/or influenced later by the cognitive part of the process. However, the idea of this dichotomy as a direct description of physiological, emotional and affective processes was increasingly subject to criticism, including in the realm of film and media studies.

			In the early 1990s, Vivian Sobchack published The Address of the Eye (1992), which reintroduced phenomenological thinking into film theory. Sobchack activated an interest in the audience’s embodied (pre-reflective) reactions that went beyond Bordwell and Thompson’s cognitive approach. She refers in her book to Merleau-Ponty’s writings, explaining that perception and expression are not separate but part of our existence as a whole: 

			[They exist] in the simultaneity of subjective embodiment and objective enworldedness [sic]. Using the term chiasmus to name this reversibility (‘the ultimate truth’), Merleau-Ponty characterizes it as that ‘unique space which separates and reunites, which sustains every cohesion.’ That unique space is both the lived-body and the experienced world. (Sobchack, 1992: 4)

			
			This intertwinement of the lived-body and the experienced is the foundation of all phenomenological thinking in film studies, which is in many ways characterised by the reflection upon how the two occupants of that ‘unique space’ are related, connected, or united. Jennifer Barker has even gone so far as to bring film and the human body closely together using the various types of the flesh as metaphors for the film projection. As a result, when reading her book The Tactile Eye (2009), one can imagine the feel of the film experience as one very close to the experience of the own flesh. 

			The increasing realisation that the embodied spectator is pivotal to an understanding of film as a performance art changed the field of film studies. Adopting Merleau-Ponty’s idea that we need to describe the experience of the thing and not the thing itself, film scholars began to build a conceptual framework that allowed for the inclusion of embodied, pre-reflective reactions and emotions in film analytical practice. A pioneer in this domain was Ed Tan, author of Emotion and the Structure of Narrative Film. Film as an Emotion Machine (1996). In this work, he distinguishes between two types of film experience: the ‘experience fiction’ and the ‘experience artefact’. Whereas the first type of experience might give a viewer a feeling of ‘safety’ and ‘imaginary sojourn’ in the fictional world of the film, the second type refers to the experience of the artefact, which influences the appreciation of the film as an object (35–36). Although Tan does not say in so many words that the ‘experience artefact’ is an embodied reaction to the film’s form, he does refer to it as aesthetic emotion. He describes this as ‘[…] the aesthetic emotion that flows from the formal characteristics of a work of art, as opposed to its contents’ (Tan, 1996: 34). 

			Carl Plantinga (2009: 114) has introduced a series of concepts with which to analyse these embodied ways of addressing the viewer’s ‘more or less universal perceptual skills and in other cases skills that are socially dependent but also relatively direct and automatic, that is, not mediated by language or conscious thought’. Films that particularly address the spectator in this way are what Linda Williams categorised as body genre films or texts with ‘[…] a sense of over-involvement in sensation and emotion’ (Williams, 1991: 5). The most poignant examples of the body genres to Williams are horror, pornography and melodrama. Indeed, earlier studies of film and cinema that took embodiment into account were generally focused on pornography and horror (Williams, 1989; Carroll, 1990). Still, as Plantinga rightly claims, ‘all films appeal to the corporeality of the viewer’. 

			Plantinga uses the term ‘direct affect’ to describe viewers’ automatic, pre-reflective responses to what they see on the silver screen, be it movements, sounds, colours, textures or places. In addition, he argues that the cinema dispositif, as introduced by Baudry (1975, 1978) and further developed by Metz (1977, 1995), is in fact designed to enable such direct and automated responses optimally. A powerful and much-used form of direct affect is the ‘startle effect’, which Plantinga (2009: 118) describes as ‘a response to any sudden and intense stimulus such as a loud noise or a potentially threatening sudden movement’. Examples of these visceral reactions are a rapid blinking of the eyes, jumpy or jerky movements, and cries or shrieks. ‘Technical movements’, produced with the help of camera movements, editing or special effects, also create embodied effects in the audience. Sobchack (1993) refers to this when discussing Merleau-Ponty’s chiasmus as a space connecting and separating the lived-body and the experienced world. The viewer’s body resonates with the filmic movement, be it a fluid camera movement or jerky editing that rhythmically cuts up time and space. It is this embodied connection that Heller (2010) discusses in her work on fluidity in film, noting that it creates strong physiological effects, such as dizziness, nausea and the feeling of movement, through what is known as ‘cross-modal perception’ (see Part III). The movement of objects or figures in the diegesis can also affect the spectator’s embodiment: for example, objects or characters moving away from the camera create affective responses that differ from those created by objects or characters moving towards it (Plantinga, 2009: 120). 

			A further concept introduced by Plantinga is mimicry, which is related to the fact that the viewer hears and sees the physical bodies of the film’s characters. This concept is based on the idea that humans communicate emotions through body language (facial expression, posture and gesture), and that these emotions are recognisable as such when actors replicate the accompanying body language on the silver screen. The embodied recognition of emotions through body language or the timbre of the voice is called ‘motor mimicry’, which Plantinga (2009: 124) defines as ‘the tendency of an observer to outwardly mimic the facial and body movements of another person’. What is interesting here is that motor mimicry can lead to ‘affective mimicry’ and ‘emotional contagion’, which, as Plantinga explains, happens when we laugh on hearing others laugh or cry when seeing tears roll down another’s face. Plantinga does not explain affective mimicry in detail; however, based on Smith’s description (above), it does not seem so different from emotional contagion. Both concepts describe more or less automatic and unconscious (affective) reactions to what we see and hear real people or characters in a film doing or saying (Plantinga, 2009: 127). As a result, we not only mimic expressions, postures and gestures, we also experience them as we perceive them. Plantinga refers to Béla Balász, who explained this phenomenon in relation to film in 1924 in Der sichtbare Mensch.3 As I discuss later, direct affect and motor mimicry are both strongly connected to cross-modal perception (Part III). 

			To avoid confusion, the terms ‘emotional contagion’ and ‘motor mimicry’ were included as keywords in VIAN, but not ‘affective mimicry’, which seemed too close to motor mimicry as a concept and too similar to emotional contagion in meaning. Motor mimicry was used for the more unconscious, affective and embodied processes, while emotional contagion followed motor mimicry as a more emotional reaction to the unconscious reflex underlying laughter or tears. 

			
			Similar phenomena have been studied from the perspective of neuroscience and neurophysiology. In 1992, at the University of Parma, neurophysiologists discovered what in 1996 would become known as mirror neurons in macaques (Pellegrino, et al. 1992; Rizzolatti et al., 1996). Public opinion received their discovery as a revolution, and mirror neurons were seen as the answer to many questions about civilisation and social behaviour. Research, however, showed that mirror neurons were much more limited and did not provide an understanding of every remaining question in psychology. Neuroscientific research provided proof of the role of neurons in (low-level) action understanding and imitation, defined as ‘copying the topography of body movement’ (Heyes and Catmur, 2022). 

			This renewed a neuroscientific interest in an embodied approach to imitation and simulation—for example, in the work of Rizzolatti’s colleague Vittorio Gallese (Gallese, 2016). Gallese started to study the ‘aesthetic experience’ from an experimental perspective, using physiological methods to study the sensorimotor and affective features of perceptual experiences. However, instead of reducing this complex phenomenon to (mirror) neurons only, he now approaches it from a manifold perspective, connecting perception, action, and cognition to sociocultural influences in what he calls the ‘mind-body’. Turning to phenomenology and ‘embodied cognition’, he searches for new insights into the relationship between the body and the mind. Recently, together with Michele Guerra, he also started studying the movie spectator and the experience of film as an embodied experience (Gallese and Guerra, 2022).
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