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Abstraction in Science and Art

This volume explores the roles and uses of abstraction in scientific and artistic practice. Conceived as an interdisciplinary dialogue between experts across histories and philosophies of art and science, this collection of essays draws on the shared premise that abstraction is a rich and generative process, not reducible to the mere omission of details in a representation.

When scientists attempt to make sense of complex natural phenomena, they often produce highly abstract models of them. In the history and philosophy of art, there is a long tradition of debate on the function of abstraction, and – more recently – its relation with theories of depiction. Adopting a process-oriented perspective, the chapters in this volume explore the epistemic potential of a diversity of practices of abstracting. The systematic analysis of a wide range of historical cases, from early twentieth-century abstractionist painting to contemporary abstract photography, and from nineteenth-century physics to recent research in biology and neurosciences, invites the reader to reflect on the material lives of abstraction through concrete artefacts, experimental practices, and theoretical and aesthetic achievements.

Abstraction in Science and Art: Philosophical Perspectives will be of interest to scholars and advanced students working in aesthetics, philosophy of science, and epistemology, as well as to historians of science and art, and to practicing artists and scientists interested in exploring foundational questions at the heart of the creative practice of abstracting.
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IntroductionAbstraction in Science and Art

Chiara Ambrosio and Julia Sánchez-Dorado

DOI: 10.4324/9781003380955-1

This Chapter has been made available under a CC-BY-NC-ND license.



I.1 From “Abstraction” to “Abstracting” in Science and Art

The fields of philosophy of science and aesthetics have increasingly joined forces in recent years. The last decade witnessed a number of publications at the intersection of these two fields, with the welcome result of a range of novel and exciting pathways of inquiry emerging from this strengthened interdisciplinary dialogue. These new approaches probed and stretched the boundaries of philosophical inquiry into science and art (Bueno et al. 2017), contributed to re-orient debates on scientific representation and depiction (Frigg ad Hunter 2010) and gave new visibility to the role of fictions in science (Suárez 2009), brought creativity and imagination right at the centre of philosophical analysis (Gaut and Kieran 2018; Godfrey-Smith and Levy 2020) and reignited debates on the role of aesthetic judgements in theory evaluation, theory choice and mathematical practices (Ivanova and French 2020; Breitenbach and Rizza 2018; see also McAllister 1999). This growing body of research has significantly contributed to establish a productive academic dialogue between philosophers of science and aestheticians in a way that had only taken place sporadically and anecdotally before, with noteworthy exceptions in the work of Nelson Goodman and Catherine Elgin (Goodman 1968; Goodman and Elgin 1988; Elgin 1996). The nature of these collections is broadly exploratory: and rightly so, as their aim was to carve up a space for those interdisciplinary debates to take place in the first instance. The time has now come to take a step forward in this interdisciplinary endeavour and investigate in greater detail some of the avenues of inquiry opened up by these earlier studies. The recently published volume The Aesthetics of Scientific Experiments, edited by Milena Ivanova and Alice Murphy (2023), is an exciting contribution precisely in this direction, as it discusses the specificities of the aesthetic judgements involved in practices of experimenting in the natural sciences. In the spirit of this novel scholarship, our collection proposes a sustained, interdisciplinary inquiry into the roles and uses of abstraction across scientific and artistic practice.

When scientists attempt to make sense of complex natural phenomena, they often produce highly abstract models of them. Theories, laws, graphs and explanations in science are frequently considered to include abstractions too. But while ubiquitous across a very diverse range of scientific practices, abstraction has remained only partially explored in philosophy of science. Often confined to debates about scientific models and representations, abstraction has been considered primarily as a foil to idealisation. In an influential article that systematised and detangled these two concepts, Martin Thomson-Jones suggested “that we should take idealisation to require the assertion of a falsehood, and abstraction the omission of a truth” (Jones 2005, 175). Thus, idealisation is a form of misrepresentation, while abstraction involves omission without misrepresenting: “omission, in this restricted sense”, Thomson-Jones points out, “is a matter of complete silence” (ibid) about the properties of a model’s target that are left out of the representation. Thomson-Jones was clear in stating that this proposed framework was not aimed at capturing the “essence” (ibid., 179) of these two categories and their philosophical usage, nor did it aim to exhaust the ways in which they feature in scientific practice. And yet, the clarity and applicability of the framework soon became a standard way (or the “orthodox” way, following Carrillo and Martínez [2023]) of characterising abstraction, narrowing it down to its relation with, and explicitly contrasting it to, idealisation. Accounts that draw on this distinction are found in the works of Anjan Chakravarty (2001), Peter Godfrey-Smith (2009), Arnon Levy (2021), Roman Frigg (2023) and Demetris Portides (2021).

The chapters included in this collection show that, far from being “a matter of complete silence”, the process and practice of abstracting has actually a great deal to say. Indeed, one of the aims of our volume is to shift attention away from the project of advancing an all-encompassing definition of abstraction – either in contrast or complementary to the orthodox definition of abstraction as omission – and explore the epistemic contributions of various processes of abstracting in practice. There are indeed precedents in the philosophy of science to the approaches we collectively take in this volume. Hans Radder (2006, 110), for instance, has highlighted the fundamental role of the process of abstracting – as both leaving out idiosyncrasies and setting apart what is relevant and common – in the extension of concepts. Sabina Leonelli (2008) substantively shifted the debate on abstraction in scientific modelling from a focus on its finished product (exemplified by the conventional use of “abstract” as an attribute of the model itself) to abstracting as an epistemic activity, achieved in different ways and drawing on different kinds of skills depending on the context and purposes of the modelling practices involved. Sergio Gallegos Ordorica (2016) has argued that, in addition to omission, abstraction can also be understood as involving a whole range of processes of aggregation of features or information, which he sees as central in endowing models with explanatory value. Nancy Nersessian (2008) has drawn attention to the different and varied forms abstractive processes take in model-based reasoning, demonstrating how suppressing some details while selectively highlighting others provides ways of representing problems in a cognitively tractable manner. More importantly, she has shown how different kinds of abstractive practices are crucial to conceptual change, carving a space for genuine novelty to emerge from the integration of information from different sources and domains (Nersessian 2008, 191–5). Carrillo and Martinez (2023) described the cognitive function of metaphors in science and how these often become part of abstraction paths, resulting in criteria of relevance that guide scientists in assessing a model’s potential to advance understanding. Our collection, with the new vistas on abstraction it proposes, firmly belongs to this process and practice-oriented family of accounts. But it also aspires to stretch it further, in an open dialogue with colleagues in aesthetics, history of art and art practice, who have been thinking systematically about abstraction for far longer than philosophers of science.

Indeed, in the history and philosophy of art and in art criticism, there is a long tradition of debate on the aesthetic and epistemic nature and function of abstraction, especially with regards to the pictorial arts but also to literary and musical art forms. Our collection explicitly aims at building bridges with how artists have theorised and practically approached abstraction. Importantly, in the visual arts, the notion of abstraction is not only used to describe certain processes involved in depiction, necessary to convey three-dimensional and moving objects onto a two-dimensional surface, but it also refers to a specific Western avant-garde style initiated in the early twentieth century. Key figures like Hilma af Klint, Wassily Kandinsky, Paul Klee, Piet Mondrian and Kazimir Malevich contributed to elucidate how abstract composition could serve the artist in achieving their expressive and epistemic aims. Kandinsky, for instance, claimed that in each human manifestation, there is “the seed of a striving towards the abstract, the non-material”, and that in this striving lay “one of the storehouses of artistic possibilities” (Kandinsky 1911, 53, 74). These pioneering approaches to abstraction never reduced it exclusively to mere omission, nor did they frame it solely as a linear progression towards the elimination of figurative elements. The parallel trajectories of Hilma af Klint and Piet Mondrian, recently brought together in the exhibition Hilma af Klint & Piet Mondrian: Forms of Life (London, Tate Modern), are a case in point. Both artists began their career as landscape painters; both engaged in methodical practices of observation and worked with nature in the development of an abstract language that served as a dynamical exploration of form in its multiple manifestations; both mobilised and combined scientific and spiritualist ideas, which allowed them to probe the boundaries between observable and unobservable aspects of the world. As the exhibition curators state, for af Klint and Mondrian, “it was clear that looking inwards…was also a means of looking outwards to a wider world, and vice versa” (Nabi, Fer, Morris and Stamps 2023, 8).

It is precisely at the crossovers between scientific and artistic experimentation with concepts of form, matter and space at the turn of the twentieth century that we believe the generative potential of abstraction comes into sharper focus. As Linda Dalrymple Henderson’s rich body of works demonstrates (see, for example, Henderson [1983] 2013, 2004, 2014, 2023a, 2023b; Henderson and Clarke 2002), early twentieth-century artists actively engaged with and responded to the scientific ideas of their time and their public presentation in the print and material cultures surrounding them. The revival of the “recalcitrant” (Navarro 2018) concept of the ether at the beginning of the twentieth century, and its profound influence on research at the interface of physics and psychics (Noakes 2019), alongside the “meta-realities” opened by the spatial concept of the fourth dimension (Henderson [1983] 2013), for instance, were important “leitmotifs of international modernism” (Henderson 2014, 242) and had a crucial impact on the birth of abstract painting. Far from arguing that these early artistic experiments provided the same kind of knowledge we would attribute to (or expect) from science, what we want to highlight here is that abstraction offered a complementary creative and transformative conduit for experiencing and making sense of concepts that eluded direct perception, giving them a new kind of concreteness. By attending to the voices and writings of artists involved in this quest, our volume is an explicit invitation to philosophers of science and philosophers of art to consider, and embrace, the creative possibilities arising from an interdisciplinary study of the practice of abstracting.

Surprisingly, despite this long tradition of artistic discussions about abstraction, not much space has been dedicated to abstract pictures in recent analytic aesthetics either. The exclusion of abstract form from the domain of representation may be an unwanted effect of the centrality that the debate on depiction, and its emphasis on figurative representation, has come to acquire over the past decade: “depiction”, Catherine Abell and Katerina Bantinaki state, “is a distinctive form of representation, characteristic of figurative paintings, drawings, and photographs” (Abell and Bantinaki 2010, 1). A common misconception is that “figurative” and “representational” are overlapping categories, and that abstraction is in tension with both. But this misconception has been challenged by philosophers of art, some of whom have been in fact themselves key players in the debate about depiction. Criticising the “crude identification of the representational with the figurative”, Richard Wollheim (1974, 28), for instance, placed the distinction between abstract and figurative firmly within the realm of representational art, pointing out that the representational content of a painting derives from what can be seen in it, whereas a painting’s figurative content derives from what can be seen in it and is further constrained by what can be brought under non-abstract concepts, such as “table”, “chair” or “woman” (Wollheim 2001). Kendall Walton (1990) also considered abstract images as representational, insofar as they prescribe imaginings about actual features of their surfaces. With reference to Kasimir Malevich’s Suprematist Painting, for instance, Walton states:


the painting is a prop; it makes it fictional in games of make-believe played by viewers that there is a yellow rectangle in front of a green one. Surely, also, it is the painting’s function to serve as such a prop. So, Suprematist Painting is representational.



(Walton 1990, 55–6)

Michael Newall (2011) has reconciled abstraction and depiction arguing that abstract images are indeed depictive insofar as they occasion non-veridical seeing of a wide range of properties (relations of depth, seemingly overlapping forms), while frustrating the recognition of volumes and objects as we would see them in everyday life.

Engaging with the perspectives developed in this volume by Elisa Caldarola and Diarmuid Costello, who have themselves offered important contributions to these debates (Caldarola 2012; Costello 2018), helped us refine and give greater focus to the significance of the distinction between “figurative” and “representational” as well as specify with greater clarity the ways in which an abstract picture can represent despite being non-figurative. Philosophers of science have a great deal to learn from engaging with these distinctions, which show once again how the narrow focus on abstraction as mere omission hardly captures the complexities of the processes of perception and recognition at play in our encounters with abstract works. But it is our hope that philosophers of science, with their emphasis on the potential epistemic value of practices of abstracting, can also provide insights that will advance the debate on depiction in aesthetics – perhaps too focused on the formal aspects of pictures – in new interdisciplinary directions.


I.2 Abstraction in Science and Art: Key Themes and New Perspectives

The range of proposals on abstraction included in this volume is ample. But the reader will soon detect suggestive common threads emerging throughout it, as well as common questions and motivations guiding the diversity of arguments and selection of cases presented. Read together, the chapters share a concern with the limitations of the philosophical debate on abstraction in the contemporary literature and programmatically propose new ways in which the cognitive value of practices of abstracting should be examined in future research. Here, we would like to highlight some of the common threads of the book and point out to the reader ways in which our different approaches intersect. Rather than providing a linear summary of the chapters as they appear in the volume, we offer five possible thematic pathways, which will bring to the fore the main contributions of our interdisciplinary exploration of abstraction. Of course, this thematic summary is itself an exercise in creative abstraction, which further illustrates how selecting, aggregating and recombining perspectives can produce novel pathways of understanding.


I.2.1 Questioning the “Orthodox View” of Abstraction as Omission

That abstraction cannot be reduced exclusively to the “mere” omission of properties or features is a common motif across our collection. Michael T. Stuart and Anatolii Kozlov’s contribution to our volume (Chapter 6) is a useful departure point here, as they present a systematic overview of how the received view of abstraction, which they recast as “the subtractive view”, has played out in the recent literature on models in philosophy of science. There are two particularly useful insights emerging from this critical review of the literature, which recur in various ways through other chapters. First, they point out that abstraction is often cast as a “necessary epistemic evil” when it comes to scientific modelling: an abstract representation is taken to deliberately simplify a complex phenomenon or situation by subtracting irrelevant features of the target for the purpose of understanding a specific portion of it. As we pointed out earlier on in this introduction, this implies that – contrary to idealisation – abstraction does not introduce falsehoods: it merely consists in the omission of a truth. The task of philosophy of science, with respect to this subtractive view of abstraction, becomes then to explain how a model can provide knowledge or understanding about complex phenomena despite, or in virtue of, this process of simplification. Secondly, Stuart and Kozlov note that abstraction, in this view, is also presented as reversible: omitted features can in principle be added back into the representation to produce more detailed or accurate models. All this points to a certain sense of dispensability often attached to abstraction, or at least to a view of abstraction as subservient to the more important goal of surrogative reasoning about the target of a representation, which is assumed to be fixed and stable throughout a modelling practice. Having delineated this subtractive view of abstraction as the foil to their argument, Stuart and Kozlov develop their own positive account of “generative” abstraction, which they build up through an insightful analogy with abstract art. Early twentieth-century abstract artists, they point out, did not stop at subtractive abstraction (though it was part of their practice): they also created entirely new, more “universal” targets for their representations, leaving behind the concrete objects that formed the departure points of their practice. Stuart and Kozlov show that an analogous process is at work in the case study of a series of connected models of how the brain learns in a neuroengineering laboratory, where in response to epistemological and practical problems both the models and their targets changed together. The result is that the original target (human learning) was left behind, but the important gain is the generation of novel questions and affordances not offered by earlier models.

The transformative and creative role of the practice of abstracting is also at the centre of Julia Sánchez-Dorado’s contribution (Chapter 7). Focusing on pictorial representation, Sánchez-Dorado argues that a creative, reconfiguring process is often involved in acts of abstracting. Even if omitting certain features or constructing a representation that is “poor in detail” can still be the first step towards abstract composition, a further step needs to intervene in genuine acts of abstracting: relevant relations among the components of the abstract space created on the pictorial surface (abstract pictorial world) are recognised by the viewers, in such a way that the “imagined seeing” of such relations is transferred to the target in the world represented, allowing to bring to light important but previously unrecognised features. Sánchez-Dorado illustrates this creative view of abstraction with a suggestive and sustained comparison between artistic and scientific practices in Germany during the interwar period, drawing parallels between how abstracting was theorised and taught in the educational programme of the Bauhaus at Weimar and Dessau, and how it was actively pursued in visual experiments in fluid dynamics produced roughly at the same time.

Tarja Knuuttila, Hanna Johansson and Natalia Carrillo (Chapter 9) bring this novel philosophical line of inquiry into abstraction directly in dialogue with Science Studies, particularly with Bruno Latour and Michael Lynch’s writings on scientific representation. Building on the premise that abstracting is an enriching process that cannot be reduced to simple omission, Knuuttila, Johansson and Carrillo present the apparently counterintuitive claim that it instead involves concreteness: concrete actions, methods and practices intervene in the material translations and transformations that participate in the creation of an abstract representation. To illustrate how this process of material translation takes place, they examine the production of the artwork Homage to Werner Holmberg (1985–86), by the Finnish constructivist and environmentalist artist Lauri Anttila. In seeking to render with scientific methods the landscapes in the paintings of nineteenth-century Finnish landscape artist Werner Holmberg, Anttila’s compositional practice exposed precisely the kind of material work that scientific abstractions, in their narrowly construed sense, tend to hide.


I.2.2 An Alternative, Richer View of Abstraction as Omission

An important insight emerging from this volume is that (a suitably reformulated version of) the subtractive view of abstraction does not necessarily need to be abandoned. Attending to abstracting as a practice and a process across science and art allowed some of our contributors to show that omissions are less of a “necessary evil” or a mere removal of details that can eventually be added back to a model, and more a matter of actively and selectively carving pathways to access epistemically significant features through models. Catherine Elgin (Chapter 1), for example, reconceptualises abstraction as “selective disregard”: through abstraction, both art and science convert an initially undifferentiated portion of reality into a manageable entity, bringing out significant properties that would remain otherwise occluded. Elgin demonstrates that selective disregard crucially involves exemplification, a mode of reference by which an item refers to some of its own properties by instantiating them. Drawing on cases like the Lotka-Volterra model of predator and prey interaction and Yves Klein’s IKB79, a work realised entirely in International Klein Blue paint, Elgin shows that exemplification can often be the only avenue to features that may be at the outset semantically unmarked, and the significance of which could not be demonstrated otherwise.

Mauricio Suárez (Chapter 8) proposes a processual view of abstraction which recasts omission as a creative and generative process in its own right. Through a suggestive analogy between abstract physical theory and abstract painting, Suárez dynamically reinterprets abstracting as a process that strips away layers of materiality in a concrete reality to reveal its abstract form. This process, Suárez argues, can be seen at work through the example of two champions of abstraction in fin-de-siècle science and art: James Clerk Maxwell and Piet Mondrian. Maxwell’s unified theory of electromagnetism was guided by a process of abstraction upon the concrete mechanical models of the ether he had previously constructed. Analogously, Mondrian’s paintings of trees show the progressive elimination of concrete and material details to arrive at the formal representation of the absolute or universal form of their nature. In both cases, the abstract was brought out of the concrete, with the result of the generation of a new abstract object.

Chiara Ambrosio and Grant Fisher (Chapter 5) probe and expand the subtractive view through a historical and philosophical investigation of the ribbon drawings of proteins produced by Jane Richardson in the 1980s. Drawing on Dominic Lopes’ (1996) account of “aspectual structure”, Ambrosio and Fisher show that abstracting is a practice that entails the complex articulation of commitments to what to include, what to occlude and what to omit from a representation. This distinction casts light on how abstracting as manipulating aspectual structure involves choices and selectivity in the design of a representation, which have epistemological consequences on how representational content is structured. Thus, even though omissions do feature in Richardson’s drawings, they are not merely “a matter of complete silence” (Jones 2005, 175): they are the products of complex decisions that, according to Richardson, can and should be operationalised and made communicable and usable by the scientific community.


I.2.3 Abstracting and Moving Targets

The views on abstraction we presented thus far have an interesting and important feature in common: they all highlight in various ways that, as representations progressively change through the process of abstracting and the translations and transformations it involves, so do their targets. Some of our contributors show this explicitly: Stuart and Kozlov, for instance, systematically show through their neuroengineering case study how scientists left behind the initial target of inquiry – how the brain “learns” – and through their iterative abstracting practice they progressively shifted to the new targets of mice brains, arrangements of mouse neurons on a dish and a computational simulation of the previous dish model. In each of its stages, the process generated new questions that could not be posed through previous models. But our contributions show that shifting representational targets are not just distinctive of inquiries into the biological sciences, where processes and change appear to be the order of the day. Suárez’s chapter makes the compelling case that even the most theoretical achievements of physical theory, and their interpretations, result from a process of generating an abstract target and conferring it reference as a self-standing reality. In this sense, Suárez importantly points out, Maxwell’s equations are representational – but in a minimalist sense that echoes the analogous ways in which Mondrian’s paintings are: as the creative process of abstracting progressively shifts away from concrete material details, so the target of the representation shifts from a concrete description of phenomena towards their abstract forms.

In other chapters, the dynamic nature of the target is perhaps addressed less explicitly, but it still surfaces as an implication of the emphasis of the material practices concretely involved in the process of abstracting. Anttila’s artistic practice, discussed by Knuuttila, Johansson and Carrillo, deliberately exposes the translations and interventions that transform an initial tentative object of inquiry into a very different kind of abstract, and yet material, realisation. Sánchez-Dorado shows how the creative practice of abstracting, systematically theorised by Kandinsky and Klee, aimed to produce a “new naturalness” in the work, which could serve as an entry point into extra aesthetic worlds (the semantically unmarked territories highlighted in Elgin’s chapter) beyond the painted surface itself. And even when targets appear to be far more defined, as in the case of Richardson’s drawings of proteins, Ambrosio and Fisher show that manipulations of design do have epistemological consequences on how pictorial content is dynamically and selectively constituted and made visible through the very process of drawing.

Our discussion of shifting targets suggests that retaining a representational function for abstraction is not just a crude form of old-fashioned representationalism. Fleshing out the dynamics of abstracting as a representational process and practice shows instead how objects and relations are made and remade through material, experimental and pictorial practices, how new features and properties are brought out and investigated through exemplification and imagined seeing, and how the products of abstracting have the generative power to pose new questions in their own right.


I.2.4 Aesthetic and Epistemic Trading Zones

Another way of challenging the “orthodox view” of abstraction as omission in philosophy of science is through the explicit dialogue that our collection builds with accounts of abstraction in aesthetics and philosophy of art. Elisa Caldarola (Chapter 2) goes beyond concerns about reasoning about the target (even when dynamically construed, as we suggest in the section above) and offers a more comprehensive account of how abstract images in art and science have “aboutness”. Addressing directly the place of abstraction in debates on depiction, Caldarola distinguishes between depictive images, which abstract from some visual properties of the objects they depict, and genuinely abstract images, which abstain from depicting altogether but still convey something (represent, express, convey meaning) by virtue of the configurations on their surfaces. She then proposes four ways in which genuinely abstract images convey content: conventionality, indexicality, exemplification and expressivity. Alongside a wide array of artistic images, Caldarola presents a fascinating analysis of how images produced by the ALICE detector at CERN qualify, according to her proposed taxonomy, as expressive genuinely abstract images, showing how their expressive character also helps explain their rhetorical force in a science communication context. In this, her account provides an illuminating analytical toolkit that usefully complements approaches to the persuasive power of scientific images produced by STS scholars (see, for example, Lynch and Woolgar 1990; Coopmans et al. 2014; Carusi et al. 2015).

Diarmuid Costello’s contribution (Chapter 3) takes our interdisciplinary dialogue into a domain where abstraction is rarely addressed: photography. Costello revisits his (2018) article “What Is Abstraction in Photography?”, which has been one of the original inspirations for the interdisciplinary approach to abstraction we adopt in this volume. There, he proposes a (non-exhaustive) taxonomy of abstraction in photography that comprises the categories of “proto”, “faux” and “constructed faux” abstraction, “weak” and “strong” abstraction, “constructed” abstraction and “concrete” abstraction. When we originally envisioned the proposal for this volume, we fully saw the potential of these categories to move the debate in philosophy of science beyond its narrow construction of abstraction: “one of the goals of my typology” Costello states, “is to show that what is often generically typed as ‘abstract photography’ is a complex, multi-faceted phenomenon that comes in many forms” (Costello 2018, 399). These “many forms”, we thought, would easily carry over to the sciences. Alas, in his chapter for our volume, Costello revisits his taxonomy, questioning its completeness and showing that the crossover to scientific uses of photography is not as straightforward as we originally envisioned. Drawing on a comparison between several spectacular artworks by the artist Wolfgang Tillmans and a set of bubble chamber photographs produced in the 1970s, Costello takes us back again to depiction. He shows how the (remarkably few) formalist accounts of abstraction put forward by proponents of depiction theories fall short of explaining, only on the bases of their formal properties, the epistemic uses and functions of non-artistic photographs such as the bubble chamber examples that form his scientific case study. Costello’s chapter is a lesson in evaluating critically the scope, limits and applicability of comparisons between art and science, and a warning about how far we can stretch the sharing of tools and method in the “trading zone” between aesthetics and philosophy of science. But it is also an invitation to continue the conversation and refine the grounds over which our common concerns might, in fact, continue to overlap.


I.2.5 Abstraction in Its Historical and Material Contexts

This volume was designed from the outset as an integrated historical and philosophical investigation of abstraction in its concrete and material contexts. Thus far, we have highlighted the philosophical contributions of our interdisciplinary examination of a range of practices of abstracting. In this last section, we want to highlight how most of our analyses have emerged from the sustained investigation of concrete historical case studies, the specificity and locality of which have been absolutely crucial to the argument that there is no single “essence” to abstraction as such. Our engagement with advocates and practitioners of abstraction has been developed deliberately with a grounding in the specific historical, philosophical, scientific and aesthetic contexts in which they operated – Victorian Britain and fin-de-siècle Europe (Suárez), Germany in the interwar period (Sánchez-Dorado), post-war crystallography research and its relationship with protein research (Ambrosio and Fisher), the 1980s philosophical, sociological and artistic challenges to the authority of science (Knuuttila, Johansson and Carrillo). This deep historical grounding gave concreteness to the claim that abstraction is best examined as a wide and varied range of practices and processes, inextricably tied to aesthetic values and epistemic virtues that change with time and that are negotiated and renegotiated in concrete and material contexts.

Rasmus Winther and Marie Raffn’s contribution (Chapter 10) fully captures the integrated spirit of our collection and takes its generative potential in exciting new directions. Drawing on a remarkably rich range of historical and contemporary case studies, Winther and Raffn explore abstraction as what if?-thinking, fully bringing to the fore the exploratory and creative functions that abstracting can take in both artistic and scientific contexts. Conceived and construed as an experimental collaboration between a philosopher of science (Winther) and an artist (Raffn), the chapter practices precisely the kind of what if?-thinking it advocates, folding episodes from the parallel histories of abstracting in science and art into its argument. We thus discover the fascinating (and still far too often overlooked) trajectory of cartographer, oceanographer and geologist Marie Tharp, whose experimentation with abstraction as what if?-thinking culminated in a series of spectacular maps that led to the discovery of the Atlantic median rift, and to inferring a global mid-oceanic ridge system. Placing Tharp’s remarkable cartographic accomplishments in dialogue with a range of artistic experiments in abstraction, Winther and Raffn show, prompts a process of what if?-thinking in its own right. It also shows the multiplicity and variety of abstractive processes this experimental practice involves: imaginative pathways to abstraction can be found in the sublime landscapes of Caspar David Friedrich as well as in the spiritual worlds opened by the diagrammatic forms of Hilma af Klint. But they also emerge out of the concrete practices and articulate semiotics guiding Marie Raffn’s sculptures and installations, which invite the spectator to commune simultaneously with the mystical and with the formal and quasi-mathematical. “The abstract is generous”, Winther and Raffn point out – and it is this generosity that underpins, and indeed multiplies, the possibilities opened by re-envisioning it as what if?-thinking.

There is another important sense in which historical investigation has enriched the multi-layered view of abstraction we pursue in this volume, and it comes – perhaps unsurprisingly – from the history of art. But in a rather surprising move (and through the remarkable ability to “make visible” that is so distinctive of art historical methodologies) Oliver O’Donnell’s contribution (Chapter 4) has forced us to search for abstraction in an unusual place, prompting a meta-reflection on the place of abstraction in the genealogies of analytic philosophy itself. O’Donnell takes us back to 1941, in the main gallery of the Barnes Foundation in Philadelphia, established by chemist, businessman and art collector Albert C. Barnes. It was here, in this visually saturated and material context, that Bertrand Russell delivered the first of a planned five-year series of lectures that would eventually converge in his History of Western Philosophy. O’Donnell’s chapter brings out precisely the tension between the lectures’ location – a world-renowned collection of French modern art that predated the establishment of the Museum of Modern Art in New York – and Russell’s obliviousness to the topic of aesthetics within the lectures themselves. Russell’s lectures were imbued with aesthetic commitments: ideals of austerity, eternity and indeed, the very place of abstraction in scientific knowledge. However, O’Donnell insightfully shows, Russell’s stubborn refusal to recognise these commitments, and particularly his absent aesthetics of abstraction, ended up alienating his audience – which paradoxically had been primed to sympathise precisely with his celebration of the place of abstraction in scientific knowledge.

There is a particularly instructive historical detail in O’Donnell’s chapter that can serve as a prompt for a further and final connection between several of the contributions in our volume. Early on in his lectures, O’Donnell observes, Russell complained about the many modernist nude paintings displayed in the main gallery, which he considered a distraction and “somewhat incongruous” with the philosophical content of his lectures, and requested moving his lectures to a different room. But it is precisely the ironic irritation of Russell’s reaction to his surroundings that brings to the fore the insistence of their materiality, paradoxically drawing attention to his inability to abstract from them. Where Russell’s austere and ascetic view of abstraction (which O’Donnell shows was an aesthetic choice in its own right) is an escape from materiality and concreteness – beautifully epitomised by the physical act of moving to another room! – the perspectives we offer in this volume deliberately co-opt and mobilise them, exploring the creative, material and concrete strategies that artists, scientists and indeed philosophers adopt in tackling distractions, handling complexity and generating new questions and new abstract objects out of the concrete. In a sense, our volume contributors stayed in the very art-saturated room that Russell left behind. From the material translations of Anttila’s artworks to the drawing practice of Jane Richardson, from the cartographic discoveries of Marie Tharp to the sketching exercises at the Bauhaus workshops, from the abstract accomplishment of Maxwell’s equations to bubble chamber photographs and all the way to the expressive potential of the images produced by the ALICE detector at CERN, our engagement with abstracting as a material practice has been both the prompt and the fuel for the discoveries we made through this volume.
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Introduction


A pleasure boat, The Blue Dolphin, captained by 35 year old, red haired Maria Bogdan, a native of Brooklyn now living in Dortmund, travels 30 km up the Wibbley River in the same time it takes to travel 50 km down the Wibbley. If the river’s current flows at 5km/h, and the water temperature is 12°C, what is the speed of the boat in still water?


We remember such problems from elementary algebra. They are not hard to solve. The first step is to eliminate inessentials. Omit them, disregard them,  set them aside. It makes no difference who the captain was, what sort of boat it was, where it was sailing, or what the water temperature was. In fact, it makes no difference that the problem concerns a boat. All that matters is the mathematical relationship that connects the boat’s upstream rate, its downstream rate, and the rate of the current.

Abstraction is the first step toward a solution. As the problem is originally posed, relevant and irrelevant facts intermingle. The more details a vignette includes, the harder it is to isolate the relevant elements. When irrelevancies are swept aside, what remains is a representation that highlights the features that bear on the solution. The new, austere representation exemplifies those features, making them epistemically accessible. Mastering algebra involves learning how to set a problem up: that is, how to identify the features of the situation that are relevant, and how to represent them in such a way that their bearing on one another leads to a solution. Abstracting fosters selective disregard.

One mode of abstraction consists in omission (Godfrey-Smith 2009). An abstract representation simply leaves out the features we seek to ignore. A black and white photograph of a tulip garden abstracts from color by restricting itself to a gray scale. It does not register color. A verbal description abstracts by describing the tulips as colorful, while remaining silent about what colors they instantiate.

Pretty clearly, some abstractions are products of omission. Locke’s discussion may suggest that they all are. An abstract general idea, he says, is one that does not contain the information that its more concrete counterparts include. Because, like the black and white photograph, the abstract general idea of a tulip omits color, there is no danger of being misled into thinking that instantiating a particular color is distinctive of being a tulip. As far as I know, Locke doesn’t talk about tulips, but he does talk about triangles. He says that the abstract general idea of a triangle is a representation of a triangle that is ‘neither oblique nor rectangle, neither equilateral, equicrural, nor scalene, but all and none of these at once’ (Locke 1984: IV, vii, §9). The abstract idea is a mental image of a triangle, but of no specific sort of a triangle. That is why it can represent triangles in general. Berkeley balks. He has, he insists, no mental image of a triangle that has no specific triangular shape. Nor does he think that anyone else does. Rather, he insists, in reasoning about triangles in general we take any particular triangle we like and appeal only to features it shares with all other triangles (Berkeley 1957: §10–16). That is, we selectively disregard the features that distinguish one triangle from another.

The dispute between Locke and Berkeley focuses on ideas – private, mental, quasi-pictorial representations. I am concerned with intersubjectively available representations – words, drawings, diagrams, etc. in the public domain. Nevertheless, the same issues arise. If one can form a mental picture of a triangle that has no particular triangular shape, it should be possible to draw a physical picture of a triangle that has no particular triangular shape. Unsurprisingly, I side with Berkeley. If Felix uses an isosceles triangle in his reasoning but does not invoke anything about the equal sides or equal angles, he could just as well reason with a scalene triangle. The proof would be the same. His proof abstracts from the particularities of the triangle he uses, and because it does, demonstrates something about triangles in general. Nor is this just a point about geometry. When a biologist uses a fruit fly as a model organism, she ignores everything that is specific to that individual insect and typically ignores everything that is specific to that particular species. The individual, concrete fruit fly functions abstractly because it represents only features that are common to all members of the target class. In cases like these, abstraction is a matter of ignoring the particularities of a particular.

As Berkeley’s discussion shows, abstraction is not always a matter of omission. Some constellations of features so tightly intertwine that they cannot be prized apart. Even in these cases, however, selective disregard is possible and often epistemically valuable. It is facilitated by representational choices. Something that looks messy, convoluted, intractable, or irrelevant under one mode of representation may turn out to be orderly, streamlined, manageable, and relevant under another. This is so even when both representations are accurate. The difference lies not in their fidelity to the facts, but in their suitability to the task.

We often deliberately deemphasize, set aside, overshadow, or occlude information. This raises an epistemological question. The motivation for selectively disregarding information via abstraction is not that the information is suspect. We are instructed to disregard the obvious, undisputed shape of the triangle or the obvious, undisputed color of the tulip in order to focus on something more general. But if our goal is to advance understanding, throwing out manifestly reliable information seems unwise.


The Need for Abstraction

Perhaps surprisingly, it is not. William James characterizes the world, as a baby first experiences it, as ‘a blooming buzzing confusion’ (1890: I, p. 488). The raw inputs into the neonatal cognitive system – the stimuli that impinge on the baby’s nervous system – are multitudinous, diverse, and disorganized. She has to determine what to ignore, discount, or overlook; what to focus on, attend to, emphasize. The baby needs to learn to discriminate and amalgamate, organizing her experiences into repeatable, identifiable, useful kinds. Once she has done so, she automatically overlooks, disregards, or downplays similarities and dissimilarities that do not align with her systems of classification. The process is partly ontogenic. The baby’s developing brain naturally coalesces some of its inputs. Environmental factors also play a role; her brain reinforces the synaptic connections among the phonemes that her language contains, pruning the connections among phonemes that her language does not deploy.

This is a start, but it is far from enough to keep confusion at bay. We cannot count on our central nervous system to automatically highlight features that we need to highlight or to block from awareness factors we ought to ignore. We may need or want to override what we are automatically inclined to do. So we devise and revise modes of representation that serve our purposes. Since our purposes are multiple, divergent, and sometimes in tension with one another, our representational resources need to be versatile.

According to James, abstraction is an act of singling out (1890: I, p. 505). The process highlights an item, enabling it to stand out from its surroundings. Abstraction demarcates, converting the initially undifferentiated bit of reality into an entity capable of exemplifying relevant features that might, in their natural setting, have been hard to discern.


Exemplification

Exemplification is a mode of reference by which an item refers to some of its own properties via its instantiation of those properties (Goodman 1968; Vermeulen et al. 2009). Examples and samples exemplify. They highlight and emphasize, making features of their objects salient. A fabric swatch exemplifies its pattern, color, texture, and weave. It marginalizes other properties of the cloth – its shape, location, age, and so on. A sample problem worked out in a text book exemplifies a particular reasoning strategy – one that enables students to calculate the area of a parallelogram or divide by a two-digit number, perhaps. The sample problem ignores the precise size of the parallelogram, focusing only on the factors that generalize to parallelograms as such. We regularly encounter and properly interpret examples and samples, having learned what to attend to and what to disregard.

Any item, no matter how mundane, can function as a sample or example, simply by being treated as such. A tufted titmouse is just a bird – a bit of nature – until an ornithologist points it out. By treating it as an example of its kind, or its color, or its propensity to sing at dawn, or its being smaller than the average house cat, she converts it into a symbol – a telling instance of the feature it exemplifies. Moreover, an item can function as an exemplar of any of its properties, no matter how obvious or obscure that property is. The titmouse can exemplify the range, cadence, frequency, pitch, or timing of its song. It can exemplify its diet, or the way its diet varies with the seasons. It can exemplify the way changes in its diet correlate with its metabolism, and so forth.

An exemplar may be part of a regimented system. The tailor’s swatch is part of a commercial system devised to make available fabrics accessible to potential customers. It is cut in such a way that the pattern it displays is representative of the pattern of the fabric. Once we learn how such samples function, we can easily interpret them. We know what features to focus on and what ones to ignore. Other examples are ad hoc, contrived on the spot for a specific purpose. A driving instructor might point to a passing car as an example of careless driving. With no regimented system in place, greater responsibility falls on the listener’s shoulders. Is the lane shift an example of carelessness merely because it is a lane shift, or because it was done without signaling, or because the driver seemed oblivious to oncoming traffic, or what? A priori the question is hard. But in context it may be perfectly obvious what qualifies the maneuver as an example of careless driving.

Not all exemplification is a matter of repurposing ordinary items, elevating them to the status of symbols. Much exemplification in art and science, as well as in commerce, consists in creating items to exemplify particular properties, patterns, or configurations that are not found, or not easily found in the wild. Rather than taking a sample of water from the lake and ignoring impurities, scientists work with distilled water from which the impurities have been eliminated. It is pure H2O. It is not a representative sample of natural water. But if we construe natural water as a complex of H2O and impurities, we can treat H2O as a component of natural water.
OEBPS/html/images/oalogo.jpg





OEBPS/html/images/logo.jpg
§ Routled

Taylor & Francis Group
NEW YORK AND LONDON





OEBPS/html/images/cover.jpg
Routledge Research in Aesthetics

ABSTRACTION IN SCIENCE
AND ART

PHILOSOPHICAL PERSPECTIVES

Edited by
Chiara Ambrosio and Julia Sanchez-Dorado

J@EUNCY





OEBPS/nav.xhtml




		Cover



		Half-Title Page



		Series Page



		Title Page



		Copyright Page



		Table of Contents



		List of Contributors



		 Introduction: Abstraction in Science and Art

		I.1 From “Abstraction” to “Abstracting” in Science and Art 



		I.2 Abstraction in Science and Art: Key Themes and New Perspectives 

		I.2.1 Questioning the “Orthodox View” of Abstraction as Omission 



		I.2.2 An Alternative, Richer View of Abstraction as Omission 



		I.2.3 Abstracting and Moving Targets 



		I.2.4 Aesthetic and Epistemic Trading Zones 



		I.2.5 Abstraction in Its Historical and Material Contexts 







		Acknowledgements 



		Bibliography 







		1 Selective Disregard

		Introduction 



		The Need for Abstraction 



		Exemplification 



		Case Studies 



		A Worry 



		Are All Symbols Abstract? 



		Conclusion 



		Note 



		References 







		2 How Abstract Images Have Aboutness: An overview

		2.1 Projective Accounts of Depiction 



		2.2 Varieties of Depictive Images 

		2.2.1 Full-Blown Depictions 



		2.2.2 Bare-Bones Projections 



		2.2.3 Recognitional Bare-Bones Depictions and Abstract Bare-Bones Depictions 







		2.3 Genuinely Abstract Images 

		2.3.1 Conventional Genuine Abstract Images 



		2.3.2 Indexical Genuine Abstract Images 



		2.3.3 Genuine Abstract Images With Exemplificatory Character 



		2.3.4 Genuine Abstract Images With Expressive Character 







		2.4 Conclusion 



		Notes 



		References 







		3 Abstraction in Photography, Revisited

		3.1 Abstraction in Photography: The Problem 



		3.2 Uses of Abstraction in Photography: Two Case Studies 

		3.2.1 Artistic Uses of Abstraction 



		3.2.2 Scientific Uses of Abstraction 







		3.3 Abstraction in Photography: The Problem, Revisited 



		Acknowledgements 



		Notes 



		Bibliography 







		4 Bertrand Russell, Albert Barnes, and the Place of Aesthetics in the History of Western Philosophy

		Russell and Barnes on Abstraction 



		Note 



		Bibliography 







		5 Abstracting as Manipulating Aspectual Structure: Jane Richardson’s Ribbon Drawings of Proteins

		Introduction 



		Richardson’s Ribbon Drawings and the History of Protein Research 



		Abstracting as Manipulating Aspectual Structure: Richardson’s Ribbon Drawings 



		Aspectual Structure and Communicability 



		Conclusions 



		Acknowledgements 



		Notes 



		References 







		6 Moving Targets and Models of Nothing: A New Sense of Abstraction for Philosophy of Science

		6.1 Introduction 



		6.2 “Subtractive” Abstraction in Philosophy of Science 



		6.3 “Generative” Abstraction in Abstract Art 



		6.4 Scientific Models Can Be Generatively Abstract 



		6.5 Discussion 

		6.5.1 General Epistemological Considerations 



		6.5.2 Considerations for the Scientist 







		6.6 Conclusion 



		Acknowledgements 



		Notes 



		References 







		7 The Novel Naturalness of Abstract Space

		I. 



		II. 



		III. 



		IV. 



		V. 



		Acknowledgements 



		Notes 



		Bibliography 







		8 Maxwell/Mondrian: Abstraction as a Process in Science and Art

		8.1 Modes of Abstraction in Art and Science 



		8.2 Maxwell: Analogies, Conductors, and Abstract Physical Theory 



		8.3 Enter Information: Abstraction and Equivocation in a Communication Channel 



		8.4 The Abstract Products of Abstractive Processes 



		8.5 Abstract Minimalism: Maxwell Meets Mondrian 



		8.6 Concluding Prospects 



		Acknowledgements 



		Notes 



		References 







		9 Abstraction as Material Translation: An Artistic Reflection of (Re)Presentation

		9.1 Scientific Representation Analysed by Artistic Means? 



		9.2 Werner Holmberg and Lauri Anttila 



		9.3 In Pursuit of a Scientific “Picture” 



		9.4 Latour in the Amazon 



		9.5 Material Translation in Homage to Werner Holmberg 



		9.6 Objectivities Made and Lost 



		9.7 What Abstraction Leaves Behind 



		Notes 



		References 







		10 What If?

		10.1 Asking What If? in Science and Art 



		10.2 Marie Tharp as a Scientific What If? Thinker 



		10.3 What If? in Visual Arts 

		10.3.1 The Abstract in Visual Arts 



		10.3.2 Abstract Elements in C. D. Friedrich 



		10.3.3 The Spiritual in Hilma af Klint 



		10.3.4 What If? in the Contemporary Art of Marie Raffn 



		10.3.5 Integrating Abstraction through Robert Smithson 







		10.4 Art, Science, and Abstraction as What If?-Thinking 



		Acknowledgments 



		Notes 



		References 







		Index





Abstraction in Science and Art: Philosophical Perspectives



		Cover



		Half-Title Page



		Series Page



		Title Page



		Copyright Page



		Table of Contents



		List of Contributors



		Introduction: Abstraction in Science and Art









		i



		ii



		iii



		iv



		v



		vi



		vii



		viii



		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



















































































































































































































































































































































































































































































