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Science and Fiction: 
Analysing the Concept of Fiction in Science and its Limits[footnoteRef:1] [1:  For helpful comments on earlier and extended versions of this argument I am very grateful to the participants of the third biennial SPSP conference in Exeter and the Defending Realism conference in Urbino 2011, I especially owe a lot to Maureen O’Malley, Ingvar Johansson, Sabina Leonelli, John Dupré, Michael Hauskeller and Louise Bezuidenhout.] 


This paper, situated at the intersection between the philosophy of science, philosophy of language and epistemology, considers the role of the concept of fiction in science. It aims to explore the main problem that is addressed by this concept, the reference of scientific representations, particularly in contemporary debates about the construction and the function of models in science (Morgan and Morrison 1999, Suarez 2009), and to examine the tenability of the concept for this purpose. Although there is a substantial and growing body of literature on the role of fiction in science, to date there is little analysis on the variety of uses that concern this concept and almost none that actually considers parallel and paradigmatic discussions about the concept of fiction in literary theory. This is surprising considering that within the comparison of scientific modelling with fiction, genuine fiction such as Sherlock Holmes or Madame Bovary find entry into the debate (Frigg 2002; Suarez 2009). Instead, debate focuses on the implications that the concept of fiction ought to provide for the understanding of scientific objects and their representations. 
To contextualise these aims and situate the contribution the present argument will make in the wider literature, this paper will do six things. It will first (1.) provide a brief overview of the role and the interest in the concept of fiction in the contemporary philosophy of science. By drawing a comparison with parallel uses of fiction in literature theory, it will then (2.) provide an analysis of this concept in the philosophy of science, revealing the variety of its uses, and (3.) highlight the main problem that motivates this paper’s comparison of scientific modelling with fiction. Following this comparison, it will be clear that the concept of fiction in both discourses, the philosophy of science and literary theory, refers back to a commonly acknowledged problem. The significance of this problem in both discourses, which concerns the distinction between fictional and denoting representations, will then provide the basis on which this paper (4.) proposes an alternative approach. The paper ends with (5.) a reflection on a functional distinction between fictional and scientific representations, which is (6.) not based in the structure of representations but determined by the form of enquiry.

1. Brief Overview: Fiction in Science
In philosophy, the legacy of radical theory changes in earlier twentieth century physics and concern about the failure and change of scientific concepts led to growing scepticism about the reality and the reference of scientific concepts (Kuhn 1962; Feyerabend 1962). By the 1980s, philosophers such as Quine (1953), Putnam (1975), Kripke (1980) and Cartwright (1983) were concentrating on the reference of scientific terms and modelling strategies to tackle the way science addresses the world and its limits. It was the striking theoretical usefulness of some scientific concepts and assumptions that nevertheless lack reference to anything real that provided the ground for a comparison of scientific modelling with fiction. ‘Fiction’ in this debate denotes cases of mimesis that, even if they closely resemble some entity, do not refer to it. It is an umbrella category for descriptions and concepts that do not tell us something about a certain entity yet are not deemed to be a lie. By virtue of its particular power to simulate, fiction has been considered as a conventionalised form of game play and make-believe (Toon 2010; Walton 1990). As make-believe, fiction is defined as an act of convention considering an image to reflect reality by intentionally accepting certain definitions and rules. This role of fiction has also been called a as if relation (Fine 1993, Van Fraassen 2008). 
Fiction in science quickly came to be associated with two cases of conventionalised make-believe in science. One case considered entities that were assumed to exist but turned out to be fictitious. When Galen was assuming the existence of pneuma, it was considered to be the principle of life and served as an explanation for three different life processes: visual perception, blood flow and metabolism (Johansson, Lynøe 2008, 82). Albeit the explanandum, in the case of the blood flow the process and its physical parts such as the heart and arteries were real, the explanans was not. Nevertheless, it served a theoretical purpose by providing a model under which certain life processes were investigated. 
Unlike entities that were assumed to exist but turned out to be fictitious, the other case of fiction discussed is idealisations. Scientific models, according to Cartwright (1983) and Suarez (2009), are often constructed in an ideal sense and working under assumptions that are barely realised in the physical world. For instance, the model of the pendulum assumes an environment lacking air resistance. However, to interpret this model for an environment that is not a vacuum, additional calculations about the variables have to be made that serve as approximation towards the realisation of this model. But taken in its literal and unmodified sense the pendulum does not refer to any physical system. (Morrison 1999, 49, 63)
With philosophical debate focussing on these two kinds of cases, the concept of fiction in science quickly came to be associated with non-denoting elements, which can either turn out unintentionally to lack reference, as in the first case, or they are used intentionally, as in the second. However, the difference of both cases also demarcates the two prominent positions in the debate considering the scope of the concept of fiction in science. For some philosophers such as Cartwright, Suarez and Fine, who argue for wide fictionalism, the concept of fiction likewise refers to either case, non-existent entities and idealisations. Other philosophers such as Morrison, Teller, Giere, and Winsberg, who advocate narrow fictionalism, restrict the concept of fiction in science to non-existent entities only (Suarez 2009). 
Whether one prefers a wider or a more limited scope for the concept of fiction, these accounts generally show a reasonably homogeneous perception of fiction simply as non-denoting elements in science. Although it is noteworthy that there is little disagreement on how fiction is defined, what is most interesting is the way these accounts display a general difference in the interpretation on what counts as fiction in science. To explore this difference and its implications for the tenability of the concept of fiction in science, I will (2.) start with a comparison of fiction and non-fiction in general and (3.) continue with a more specific analysis of different elements that can be considered as ‘fiction’. 

2. Comparison: Fiction versus Non-Fiction
A comparison between what is generally considered to be a denoting and a fictional representation provides a good starting point to present an analysis of the concept of fiction in science. Representations, understood in a rather broad sense, refer to items that are used to present us with concepts, create images and portray characteristics of entities such as paintings, photographs, novels, diagrams, models and so on. It is a blanket term for a variety of items that only have the common function to serve as public devices of description. The distinction between denoting representations and fiction is, roughly, between representations that provide descriptions of real entities and representations that don’t. Thus it is a distinction that concerns reference or the suspension of reference. If, for instance, Star Trek’s Captain Picard gives the order to engage to Warp 3, it would not be considered as false or non-sense. Although there is nothing in the world to which Warp 3 refers, it is understood as a construct that makes sense within a non-existent environment. Thus, the reference of fiction is suspended (Werle 2006, Eco 1994).
By virtue of this suspension of reference, fiction exhibits another curious characteristic. It describes, portrays and presents entities without claiming that this representation is true. Unlike denoting representations who deal with entities that are assumed to exist, fiction deals with entities that are not bound to be genuine descriptions of our world. They are not used to support and account for anything real, even if they may have similar counterparts in our world. Consider, for instance, Tolstoy’s War and Peace, which contrary to historical fact describes a victorious Napoleon in Russia. Tolstoy neither lied to his reader nor assumed something historically inaccurate. He merely used a historical character and created a fictional course of history not bound to truth or required to prove his presented claims. Fiction in this sense lacks epistemic character; it is neither a true nor false description of the world (Danneberg, Albrecht, 2006).
Although fiction can suggest a referential relation to reality by exhibiting elements also known from reality, it is nevertheless not used to serve as a description of anything real. Henceforth, I will use the term fiction in the following sense: Fiction refers to representations that do not denote elements in the world. Their reference is suspended and they are not used to provide a representation of real entities. On the other hand, denoting representations are representations that refer. They are used to provide a representation of real entities and, in doing so, they exhibit an epistemic function; they are used as descriptions about the world that can either be true or false. 
What is significant for an analysis of fiction in science is how to evaluate two apparently inconsistent features. On the one hand, what has been discussed as fictions in science presents itself to be part of denoting representations; these ‘fictions’ are used to account for something real within a certain context. Both, fictitious entities such as phlogiston and idealisations such as frictionless planes, are employed in a non-fictional context such as a theory or a model. By being part of such a context, these ‘fictions’ are used to tell us something about the world, which can turn out to be either true or false. On the other hand, these elements are nevertheless not strictly denoting. They lack reference to anything real. Neither is there anything corresponding to the element of phlogiston nor are there frictionless planes in real physical systems. 
Perhaps it will be helpful to address this problem by referring to a parallel case in literary theory. For example, historical sources highlight the same difficulties presented in the scientific cases above in distinguishing fiction from denoting representations. Fictions are not denoting and are not used to account for reality whilst historical sources are used to prove, certify or witness past events. However, fiction may be used as historical documents in a wider sense, for example, Victorian novels providing a source of information about the manners of their time. Furthermore, historical texts can turn out to be forged and fictitious as in the spectacular fraud of “Hitler’s diaries” (Times Magazine, 9 May 1983). To make matters more complicated, historical documents can be employed in fictional texts, fictions too can appear in historical documents, and historical texts may further be based on fictional sources and so on (Werle 2006, 113).
Bearing in mind the given definition of fiction and denoting representations, both discourses in the philosophy of science and literary theory face the same problem. Quite often fictional and denoting representations seem not to be discernible easily. In fact, they appear to be overlapping in some cases. The comparison between fiction and science revealed that scientific representations can employ non-denoting entities and idealisations, albeit scientific representations are used to tell us something about the world. Similarly, the comparison between fiction and denoting representations in literary theory has shown that here too, fiction can be used in non-fictional contexts. Therefore, fictional and denoting representations are not always easily discernible because both can employ fictional as well as denoting elements. However, does this really imply that non-denoting elements in science are fiction? What are the limits of this comparison? 

3. Analysis: Fictional versus Denoting Elements
With the question in mind, how does one evaluate non-denoting elements in scientific representations, one needs to address what are actually non-denoting elements? Irrespective of the possible answers to what counts as fiction in science and how wide the scope for the concept of fiction should be defined, it already implies that there are different elements to be concerned. Whether one considers non-denoting entities as fiction alone or includes idealisations, these are nevertheless different. Drawing on the debate in literary theory, I argue that there are in fact four aspects of representation in question: (i) the entity represented, (ii) construction strategies, (iii) the classification into genres and (iv) the investigation of a particular representation (Werle 2006, 113).
First, concerning the entity represented, it can be asked whether it denotes anything in the world or not. Does the represented entity exist in the world or not? In science, a central difficulty is to distinguish between entities that only serve explanatory purposes but do not have instantiations, and those with a corresponding material basis. Unlike fictional characters that were never intended to denote, scientific entities are mostly assumed to exist. Yet they can turn out to be fictitious such as the ether, phlogiston, the planet Vulcan, pneuma, and so forth. Other scientific elements are highly hypothetical and not necessarily assumed to exist, for instance, the Higgs boson. From these accounts, we can delimit two types of non-denoting entities opposite to denoting ones. On the one hand there are fictional entities that are intentionally non-denoting. On the other hand there are fictitious entities that were assumed to denote yet fail to provide a referent. The common feature, however, is that both do not denote.
Second, in relation to the construction of representations, it can be distinguished between various strategies of interpretation. Consider, for instance, the use of metaphors that are literally false yet used to convey meaning. If I were to say my former flatmate was a pig, I am not classifying him as a certain kind of animal but address the cultural connotations about hygiene evoked by this comparison. Similarly, describing DNA as "the book of life" does not imply that understanding a process related to genetic information transfer is equivalent to deciphering the content of book. It is merely a metaphor emphasising the importance of DNA in life processes and indicating an analogy to describe it as a code. (Kay 2000) To the contrary, other documents like reports, protocols or documentaries use a style that suggest a more literal approach for understanding descriptions about an entity given. The shifts in the evaluation of descriptions and the interpretation how the entity represented is constructed are subject to context. Understanding what information about an entity is conveyed by using either a metaphor in fictional discourse or an idealisation in model construction requires a certain body of knowledge.
Third, it becomes even more evident how much representations are context sensitive when one considers the classification into genres. The definitions of genres present the tools to distinguish different classes of representations such as models, historical documents, novels, plays and so on. However, providing definitions of such classes is an open challenge. Giving a definition of what, for instance, a model is faces several difficulties. Not only is there a variety of forms such as mathematical models in physics, model organisms in biology or wax models (moulages) in earlier medicine, but there is also a development of the specificity of models for certain entities over time in parallel with the growth of knowledge. Using a gnomon to describe heavenly movements would not be considered adequate for today’s scientific purposes, however it was historically useful. There is no general answer to the question, what is a model. Nevertheless, the use of models and their variety can be investigated. Avoiding a structural definition and approaching models by their various functions has led to fruitful debate about models as mediators, investigating their partial independence as well as constitutional relation to data and theory construction (Morgan and Morrison 1999). Likewise, problems providing definitions and investigating the concepts of genres have become more present in recent literary debate (Klausnitzer, Münkler and Naschert 2012, forthcoming). A common feature of genres though is their dependency on institutional or collective agreement in Searle's sense (Searle 2010, 7); if something is used as a model for the heavenly movements or if something is considered as a sonnet, it is based on the convention of a community of speakers. These conventions, however, are subject to change.  As a radical example, consider Duchamp's readymades. Readymades, basically being random and trivial objects of utility such as a urinal or bottle racks were claimed as art in order to challenge rigid definitions of art and representation. Now, however, readymades are an established part of art discourses. They partake in the discourse not because of Duchamp's intention alone but due to the collective acceptance of the wider public who.
A last and fourth aspect remains. Having so far considered (i) the entity represented, (ii) the construction and (iii) the classification of representations into genres, how do we evaluate whether (iv) a particular representation actually denotes or not? Significantly, the last aspect is related but not reducible to the previous three. A representation is considered to denote if its (i) represented entity exists. Yet the existence of the represented entity may actually beg the question, particularly in the case of hypothetical entities, existence is the actual thing in question. Furthermore, a representation can evoke its proper use by employing certain (ii) construction strategies to convey meaning about the entity represented. Yet providing a more or less direct or literal description of an object does not necessarily imply if its representation is denoting or not. It only implies a certain requirement of knowledge, which is not integral to the representation but rests on skills to interpret the entity represented. And although representations can be divided into (iii) various genres, such as models, plays, novels, graphic novels, which provide an indicator whether they are generally subsumed under fiction or not, the classification of such genres remains subject to convention. Nevertheless, convention is a fickle friend. Recalling the difficulties to distinguish between fiction and historical documents mentioned in the preceding section, it requires justification whether a particular representation evokes a denoting or a fictional use. 
So how can we know and decide whether a particular representation denotes or not? This question, situated at the intersection between what the entity represented is, its construction and its use, will be the thread that holds together the following strands in this paper. Further examination of the fourth aspect above will provide a useful account of (a) distinguishing fiction from denoting representations and (b) address the limits of the concept of fiction in the philosophy of science. 

4. Context: Denoting Elements versus Representations of Denoting Elements
The interpretation of particular can be considered according to two different aspects: it can concern on the one hand the entire representation and on the other hand focus only on its single elements. Considering the latter, there is a corresponding phenomenon in both fictional and denoting representations: both exhibit denoting as well as non-denoting elements. Fictional stories, for instance, can situate fictional characters in places we are acquainted with by virtue of our knowledge of real entities, such as London, or it can make use of characters we know of from history, such as Nero, and place them in a story contrary to historical sources. Conversely, non-fictional representations can make use of elements not based on reality such as Twin Earth or frictionless planes whilst the representation they are embedded in ought to still address something real. This joint use of mixed characteristics could hardly be a surprise, given the fact that all representations rest on conventions about language and knowledge about the world in order to represent and image in the first place (further details in section 5). Inversely, both types of representation also offer the possibility to distort or reflect on conventions and knowledge. However, this dual character of representations, exhibiting both denoting and non-denoting elements, makes it harder to determine whether a representation is genuinely denoting or not. It also highlights the use that can be obtained from drawing on parallel debate in literary theory to examine concepts of fiction. 
One question about fictionality addressed in literary debate, I propose, is particularly of interest for philosophy: given the dual character of representations, are we allowing reference to apply to the single aspects of a representation, or are we considering reference to apply only to the entire representation (Danneberg 2006, 10)? As the following examples will show, only one of these assignments is epistemologically sustainable. 
Consider as the first case the new X-Men: First Class movie (2011). Based on the Marvel comic series it tells the story of a young group of mutants preventing a cold war scenario from turning into a third World War. Halfway through the storyline, the group watches the president of the United States giving a speech on TV, which is in fact an original recording of a Kennedy speech. This is a curious case, as not only does the movie utilize a person known from reality, but furthermore uses the copy of a proper historical document, the recording. Despite including this recording, we seem to have no doubt about the fictionality of the entire story told. Although the recording is a historical artefact, the fictional story embedding the artefact, is not used to provide an explanation of any real events which took place during the Cuban Crisis. Moreover, the recording in this fictional story is not used to provide an explanation of past events. Its function, in fact, only refers to its own placement in the X-Men story: setting up a historically convincing and resembling background for the fictional characters to act in. Thus, even by employing a copy of a proper historical document the fictional story doesn't become suddenly factual, nor can it be used to argue for an alternative interpretation of real past events. Thus, individual elements of a representation cannot necessarily account for the reference of the entire representation (Examples of this kind are legion, similar cases in: Werle 2006, Danneberg 2006).
The self-reference of this allegedly denoting element, the historical recording, to its very placement within the story, reveals a functional difference crucial for the topic in this paper: the Kennedy speech in X-Men is in fact not a denoting element but only a representation of a denoting element. Although all these elements, the original Kennedy speech, copies used in historical documentaries or copies uses in fiction like X-Men, are structurally identical, they are not epistemologically equivalent. None of these elements is a denoting element on its own account but only by virtue of its use. If a representation is used as, for instance, a historical document then it is assumed to provide a description of real events and to argue for the nature of these events.  
Although fiction may employ copies of denoting elements, these are merely representations of denoting elements as long as they are used only to be a part of a fictional story. In this sense they remain self-referential, because their function only reflects their own placement within the representation that contains them. If an element is used to refer, it claims to provide a representation of a real entity. Addressing a real entity, however, means that it is subject to evaluation whether the representation offers any true or false account. However, if embedded in a fictional representation, the allegedly denoting element is only used as a representation of a denoting element. Thus, even if certain elements in fiction closely resemble (or are structurally based on) denoting elements, they are not necessarily denoting elements (Werle 2006, 120; Eco 1994, 125).
This shift in definition situates denoting elements in relation to their epistemic function. Elements are not denoting by virtue of their resemblance (or structural identity) to denoting elements, but only denoting it their respective representation of an entity ought to be either true or false. This epistemic function, however, is context dependent and thus concerns the entire representation in which these elements occur. Having argued that denoting elements used in fictional discourse are representations of denoting elements only, the parallel case also holds for fictional elements in non-fictional discourse. Consider as another example, Twin Earth in Putnam’s The Meaning of Meaning for a fictional element in a non-fictional representation. Twin Earth does not strictly refer; however, it is places within an argument that concerns language practices. One may dispute about the truth or falsity of Putnam's theory of meaning but, by being part of an argument, Twin Earth is assigned an epistemic function. Using such a non-denoting element does not suddenly render Putnam’s work as fiction, and whether it is evaluated as useful contribution depends on the strength on the overall argument. (For an in-depth analysis of "Neighbouring Notions" addressing concepts similar yet not equivalent to fiction, like counterfactuals or thought experiments, see: Albrecht and Danneberg 2006)
In the light of this difference, I propose that non-denoting elements in scientific representations are not strictly equal to fiction. Although scientific representations may, intentionally or not, employ non-denoting elements, their epistemic function refers to their respective context. According to earlier analysis (section 3), even if some elements in scientific representations are somewhat similar to fiction by being either (i) non-denoting entities (ii) an idealisations, they nevertheless exhibit an epistemic function that fictions don’t. This epistemic function, I propose, is what distinguishes scientific representations from fiction in general. Fiction is not used to serve as an explanation or bound to be a true description of the world, it does not matter whether it provides us with any true or false account, in contrast to scientific representations. While scientific representations are epistemic items, fictions are not. Thus, the difference between denoting and non-denoting elements is not subject to structural resemblance, but concerns their assigned epistemic function. 

5. Transposing Fiction and Reality
This functional distinction implies that individual elements such as the London in the Sherlock Holmes stories, or the copy of the Kennedy-recording in X-Men are non-denoting elements, because they are part of fictional discourse. However, one may insist that the London of Sherlock Holmes is the real London? A major objection to the position proposed in the preceding section therefore might be that elements resembling denoting elements often reflect proper knowledge about real things. Although the London of Sherlock Holmes is part of fictional discourse, it is nevertheless based on our knowledge of the real London, with all its details of street names and the like; moreover both author and reader were and are aware of this connection! Thus, one has reasonable cause to believe that the London of Sherlock Holmes indeed refers to the real London.  Nonetheless, I am strongly inclined to think that this is not the case. 
The assumption that the London of Sherlock Holmes denotes the real London, I argue, is an act of transposing fiction and reality. This means using a fictional element as if it genuinely refers to a real thing as it resembles this non-fictional counterpart. Such an act of interpretation can be suggested by the resemblance between the element used in fictional discourse and a counterpart known from reality, such as the examples of the Kennedy recording or the London of Sherlock Holmes. However, similarity or structural identity has already been discussed as neither sufficient nor necessary for reference in other philosophical debate (Frigg 2002; Goodman 1969). 
That being said, it is neither impossible nor forbidden to transpose fiction and reality, and quite often this presents a fascinating cultural phenomenon. By assigning an element of fiction to real things, many tourists visiting the real Baker Street in the real London looking for Sherlock Holmes' fictional whereabouts are an entertaining, and for the city of London rather lucrative, example. Yet this fiction-tourism is an intended over-interpretation (Eco 1994, 84). Despite visiting the real Baker Street in real London, none expects to really visit the place Sherlock Holmes lived, as he never actually lived. The fictional representation of London as "the place where Sherlock Holmes lived" cannot be considered to refer to the real London, as this very representation of London is part of fictional discourse only and thereby not intended to truly denote. Its reference is suspended and so it is neither true nor false to claim about London that it is "the place where xyz lived" if this claim is based on a fictional representation only. A description limited to a fictional story does not truly denote anything in the world. Fiction-tourism is merely a form of game-play or make-believe in the sense advocated by Walton (1990) and Toon (2010).
Therefore, as it became clear, I am little concerned with reference described by accounts of rigid designation and proper names of elements, but consider alternatively the epistemic function of their representations. This difference implies that determining a representation’s proper function, meaning if it refers, cannot be ascribed solely by virtue of resemblance between a fictional representation of an elements and its resembling counterpart in reality. A more tragic example supporting this claim is the case of a Japanese woman who died in the snow of North Dakota woods. She was looking for $1m that was buried in the fictional setting of North Dakota woods in the Cohen brother's film Fargo (The Guardian, Friday 6 June, 2003). Dying for a fictional treasure presented in a fictional story taking place in 'North Dakota woods', she failed to distinguish between fiction and reality, because, as an element also known from reality, she assigned this fictional representation of North Dakota woods a proper referential status. However, the North Dakota woods in Fargo are as fictional as the story itself, as their function is to provide the space of action for the fictional representation. As an element of fiction 'North Dakota woods' is merely used as a representation of a denoting element, but not as a denoting element itself. It neither serves as a true description nor can it claimed to be false representation of the actual North Dakota Woods.
Significantly, the different use of a representational element is based on what I have introduced as epistemic function. Although having a resembling counterpart in the world, elements in fiction do not strictly denote as they are not used to provide any genuine description of their counterparts. Another example furthers illustrate this point. Consider Foucault's Pendulum, by Umberto Eco. In Chapter 115 the character of Causabon walked along the Rue Saint-Martin in Paris on the night of 23-24 June 1984. Eco described this scenery as realistically as possible, yet when a passionate reader went to the archives he found out that on this very night there was, in fact, a fire on Rue Saint-Martin. This fire was not mentioned in the novel; however, if Causabon had really walked along that street that very night, he should have seen the fire. So why didn't he mention it, the reader questioned? Despite Eco's rather mocking answer (that Causabon might have had his reasons not to mention the fire that may be beyond the author's knowledge), the reader’s enquiry is clearly an over-interpretation. Although Eco used the knowledge about the real place to create a strikingly realistic fictional counterpart, as an element within a fictional story this representation cannot held to be epistemically accountable for its given descriptions. It is not used to make any proper claims about the real place, and only the striking similarity caused the reader to "believe that my story took place in "real" Paris" (Eco 1994, 76f.; note Eco's own quotation marks!).
Such an over-interpretation, however, is not surprising. Fiction can reflect knowledge and thereby be easily taken to refer to real things. In fiction, the description of places, persons and events often refers to knowledge we have of real places, people or events. Fiction is naturally based on our knowledge of the world. One the one hand is uses the same principles and conventions about language giving meaning to words and signs. Describing both Barbarella and Jane Fonda [in 1968 that is] as blondes, does not attribute something different but rather describes the same hair colour, even if one case is a fictional character and the other is a real person (Heintz 1979, 89). Convention about the meaning of words is external to fictional discourse. Unless a different meaning is made explicit in fictional discourse, a word has the same meaning as in non-fictional discourse. Meaning in fiction is in this sense "parasitic" to non-fictional discourse (Searle 1975, 326).
Similarly, fiction is often based on knowledge about particular places, events and people. Napoleon in War and Peace, London in Sherlock Holmes, or the Cuban Crisis in X-Men are only some out of many examples. The interpretation of such elements in fictional discourse often requires knowledge about their non-fictional counterparts. Descriptions in fiction are thereby "parasitic" on non-fictional discourse, too (Eco 1994, 95).
Nonetheless, I have argued that elements in fiction resembling elements known from reality are not used to provide true description of real entities. Although representations of denoting elements in fiction and denoting elements in non-fictional discourse both refer to a certain body of knowledge, only non-denoting elements use this knowledge to serve as a genuine description of the world. The truth of the knowledge, if can be used to provide a genuine description about the world that is, only matters for non-fictional discourse. On the contrary, whether this knowledge is a genuine account of actual things or not, does not matter for fictional discourse.
From these accounts, the significant distinction between fiction and denoting representations is how they are attributed a different epistemic status. Therefore, the philosophy of science will gain more general utility by considering the function of represented elements, instead of their mere resemblance to other elements. However, this function must be situated in a wider analysis of the representation and cannot limited to the potential character of its single elements. In comparison with the elements in the philosophy of science discussed earlier, this implies that although scientific representations employ non-denoting elements, whether they concern entities or idealisations, these elements are, despite their similarity, nevertheless not equivalent to fiction. 

6. Non-fictional Enquiry: Concerning the Plurality of Representations
In the preceding section I suggested that the distinction between fiction and denoting representations is functional and related to a different form of enquiry. If the representation is used to describe real entities, it is denoting. On the contrary, if a representation is not used to serve as a proper description of the world and, by suspension of reference only reflects its own content, it is fictional. Both accounts constitute different forms of enquiry. In this concluding section I want to provide an example in order to explore the main consequence resulting from this distinction.
In 1634 Johannes Kepler's Somnium seu Opus de Astronomia Lunari – The Dream, or Posthumous Work on Lunar Astronomy was published. The enigmatic charm of this book is its twofold character, and places it in an apparently intermediate position between science and fiction. In order to analyse this ambiguous character and determine its denoting or fictional function I will start with a brief summary of its content. 
The book narrates a dream which is divided into three levels. The book begins with a first person narrator who describes a dream in which he is reading a book of a fictional author called Duracotus. The second level or narration concerns Duracotus' own story about his life, which involves his academic study of astronomy and also his relation to his mother, who practices forms of magic. She gains her knowledge by spirits and it is because of her that Duracotus encounters the voice of the 'Daemon ex Levania', that constitutes the third narration level. The Daemon holds a monologue on the moon that is likewise a brief account of Kepler's own argument supporting Copernicus' heliocentric worldview (Kepler 1965[1634]).
The poetic structure of the text is a technique of reduplication, meaning that the frames of narration are embedded within each other. On the first level somebody is telling a dream about a book, in the second there is the tale of the book itself and third, as self-contained monologue of the Daemon within this book. The effect created is an inverse relation between content and structure: the more fictional elements the text evokes – beginning with a dream leading to a fictional character and ending with a daemon – the more scientifically relevant its content becomes. Although we are introduced to a fantasy framework, the astronomic descriptions match the Copernican theory (Schneider 2006, 262).
Considering its astronomic descriptions, is Kepler's Somnium a scientific explanation disguised by its poetic structure? Does it denote the lunar sphere although the representation is build upon a variety of clearly fictional elements? If one consults the historical background it becomes clear that Kepler's own view on the Copernican system was of outspoken advocacy; and he already openly stated this position before and whilst working on the Somnium (Schneider 2006, 263). Therefore, the fictionalisation must have had a different function if it was not to be a disguise to strategically hide academically controversial thoughts. 
The poetic structure of the text and its relevance, however, constitutes what I consider to be a fictional enquiry. This means if the relevance of the enquiry is limited to a particular, moreover, only this particular representation, the use of a representation is fictional. Thus, if one investigates Kepler’s Somnium by virtue of a question that cannot be answered by any other representation, such as the role of the poetic structure, one demarcates a fictional use of a representation. Significantly, whether the embedded description of the lunatic sphere is adequate or not, has no relevance for this investigation. Therefore, a fictional enquiry, and the possible answers given, only concerns a particular representation and nothing more (Danneberg 2006, 31). Furthermore, the enquiry itself has no relevance beyond this very representation. If Kepler's Somnium were to provide an incorrect description of the sphere it would not affect the fictional story. For the analysis of the fictional story in Kepler's Dream, it is irrelevant whether the description of the lunar sphere is true or not. Its reference for this enquiry is suspended. 
On the contrary, in order investigating whether the lunar sphere refers to a real element and not a representation in fictional discourse, we refer to a variety of representations. Our non-fictional enquiry is not bound to a particular representation, and the enquiry has relevance independent of a particular representation. The independence of the enquiry to the elements of representation is what constituted non-fictional enquiries. Investigating the lunar sphere can be done using a variety of representations and need not be limited to Kepler's Somnium. Thus, using a representation to refer and to see whether it provides a genuine representation of an element, its descriptions have to be related to representations given in other contexts. Denoting uses of representations therefore are not limited to a certain representation. They concern a representation not on its own account but address the entity represented with relation to other representations. A denoting use of representations is therefore defined as an enquiry that does not only refer to a specific representation (similar to Danneberg 2006, 31).
In conclusion, and with respect to wider debate, I finish by suggesting that the concept of fiction has limited use within the philosophy of science. It is useful to compare elements in science to fictional elements in virtue of a certain similarity (see section 3). However, fiction and non-denoting elements in science are nevertheless not equivalent. Instead, I suggest, the distinction between fiction and denoting representations proposed by this paper offers an alternative interpretation that addresses the question of whether the nature of a represented entity can only to be addressed by a particular representation, or whether it is possible to explore these by other means. In this sense, the plurality of representations provides a useful tool to distinguish between fictional and non-fictional enquiries. In this sense, the plurality of representation serves as an indicator for not only the epistemic function of representations but further for the usefulness of a particular enquiry itself. The difference between fictional and non-fictional forms of enquiry, I conclude, provides a more interesting approach to examine scientific representations than the concept of fiction itself.
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