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	Articles
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Quantum Mechanics: Keeping It Real?
	Craig Callender


pp. 837–851
	Full Text
	PDF



Abstract
This article is an introduction to and advertisement of Erwin Schrödinger’s little-known real-valued wave equation, the first published time dependent Schrödinger equation. I argue that this equation is not merely a historical curiosity. Not only does it show that quantum mechanics need not be viewed as essentially complex-valued, but the real formalism also provides a deep insight into the puzzling nature of time reversal in a quantum world. It is hoped that this observation will stimulate the discovery of other areas where ‘keeping it real’ will prove pedagogically or foundationally useful.








	No Access

The Unreasonable Effectiveness of Physics in Mathematics
	Daniele Molinini


pp. 853–874
	Full Text
	PDF



Abstract
The philosophical problem that stems from the successful application of mathematics in the empirical sciences has recently attracted growing interest within philosophers of mathematics and philosophers of science. Nevertheless, little attention has been devoted to the converse applicability issue of how physical considerations find successful application in mathematics. In this article, focusing on some case studies, I address the latter issue and argue that some successful applications of physics to mathematics essentially depend on the use of conservation principles. I conclude with a short discussion of how the successful interplay between conservation principles and mathematics can be accounted for.
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Digital Literature Analysis for Empirical Philosophy of Science
	Oliver M. Lean, 
	Luca Rivelli, and 
	Charles H. Pence


pp. 875–898
	Full Text
	PDF



Abstract
Empirical philosophers of science aim to base their philosophical theories on observations of scientific practice. But since there is far too much science to observe it all, how can we form and test hypotheses about science that are sufficiently rigorous and broad in scope, while avoiding the pitfalls of bias and subjectivity in our methods? Part of the answer, we claim, lies in the computational tools of the digital humanities, which allow us to analyse large volumes of scientific literature. Here we advocate for the use of these methods by addressing a number of large-scale, justificatory concerns—specifically, about the epistemic value of journal articles as evidence for what happens elsewhere in science, and about the ability of digital humanities tools to extract this evidence. Far from ignoring the gap between scientific literature and the rest of scientific practice, effective use of digital humanities tools requires critical reflection about these relationships.








	No Access

Law-Abiding Causal Decision Theory
	Timothy L. Williamson and 
	Alexander Sandgren


pp. 899–920
	Full Text
	PDF



Abstract
In this article we discuss how causal decision theory should be modified to handle a class of problematic cases involving deterministic laws. Causal decision theory, as it stands, is problematically biased against your endorsing deterministic propositions (for example, it tells you to deny Newtonian physics, regardless of how confident you are of its truth). Our response is that this is not a problem for causal decision theory per se, but arises because of the standard method for assessing the truth of certain counterfactuals. The truth of deterministic laws is ‘modally fragile’ on the standard semantics for counterfactuals: if determinism is true and you were to do otherwise, the laws would be different. We provide two ways of avoiding this problem: (1) supplement the standard semantics for counterfactuals with impossible worlds, or (2) introduce rigid designators into the description of problematic decision situations. We argue that both of these approaches are well motivated and can be readily incorporated into Lewisian causal decision theory.








	No Access

Putting History Back into Mechanisms
	Justin Garson


pp. 921–940
	Full Text
	PDF



Abstract
Mechanisms, in the prominent biological sense of the term, are historical entities. That is, whether something is a mechanism for something depends on its history. Put differently, while your spontaneously generated molecule-for-molecule double has a heart, and its heart pumps blood around its body, its heart does not have a mechanism for pumping, since it does not have the right history. My argument for this claim is that mechanisms have proper functions; proper functions are historical entities; so, mechanisms are historical entities, too. This thesis runs against the mainstream new mechanist way of thinking about mechanisms, where mechanisms are generally thought of in an ahistorical way. After arguing for this thesis, I draw out some consequences for philosophy of science and metaphysics.








	No Access

Epistemic Dependence and Understanding: Reformulating through Symmetry
	Josh Hunt


pp. 941–974
	Full Text
	PDF



Abstract
Science frequently gives us multiple, compatible ways of solving the same problem or formulating the same theory. These compatible formulations change our understanding of the world, despite providing the same explanations. According to what I call ‘conceptualism’, reformulations change our understanding by clarifying the epistemic structure of theories. I illustrate conceptualism by analysing a typical example of symmetry-based reformulation in chemical physics. This case study poses a problem for ‘explanationism’, the rival thesis that differences in understanding require ontic explanatory differences. To defend conceptualism, I consider how prominent accounts of explanation might accommodate this case study. I argue that either they do not succeed, or they generate a sceptical challenge.








	No Access

On the Proper Epistemology of the Mental for Psychiatry: What’s the Point of Understanding and Explaining?
	Joe Gough


pp. 975–998
	Full Text
	PDF



Abstract
The distinction between explanation and understanding was foundational to Jaspers’s ‘phenomenological’ approach to psychiatry. It makes sense that those now calling for a phenomenological approach to psychiatry would look to Jaspers for inspiration, and that in doing so, they would take up this distinction. However, I argue that it is and was a mistake to use the distinction in work on psychiatry: adhering to the distinction now would undermine, rather than support, the goals of those advocating a phenomenological approach to psychiatry. Furthermore, if the distinction had been adhered to, then contemporary psychiatry and its patients would be worse off.








	No Access

Escaping the Fundamental Dichotomy of Scientific Realism
	Shahin Kaveh


pp. 999–1025
	Full Text
	PDF



Abstract
The central motivation behind the scientific realism debate is explaining the impressive success of scientific theories. The debate has been dominated by two rival types of explanations: the first relies on some sort of static, referentially transparent relationship between the theory and the unobservable world, such as truthlikeness, representation, or structural similarity; the second relies on no robust relationship between the theory and unobservable reality at all, and instead draws on predictive similarity and the stringent methodology of science to explain success. I argue that this is a false dichotomy, at least insofar as dynamical theories are concerned. The best explanation of the success of dynamical theories, I argue, must appeal to a robust but referentially opaque theory–world relation. The dynamical notion of ‘tracking’ fulfills this promise. I formulate a modified no miracles argument that is liberated from the false dichotomy and show how tracking responds to the modified argument.








	No Access

Proofs, Reliable Processes, and Justification in Mathematics
	Yacin Hamami


pp. 1027–1045
	Full Text
	PDF



Abstract
Although there exist today a variety of non-deductive reliable processes able to determine the truth of certain mathematical propositions, proof remains the only form of justification accepted in mathematical practice. Some philosophers and mathematicians have contested this commonly accepted epistemic superiority of proof on the ground that mathematicians are fallible: when the deductive method is carried out by a fallible agent, then it comes with its own level of reliability, and so might happen to be equally or even less reliable than existing non-deductive reliable processes—I will refer to this as the reliability argument. The aim of this article is to examine whether the reliability argument forces us to reconsider the commonly accepted epistemic superiority of the deductive method over non-deductive reliable processes. I will argue that the reliability argument is fundamentally correct, but that there is another epistemic property differentiating the deductive method from non-deductive reliable processes. This property is based on the observation that although mathematicians are fallible agents, they are also self-correcting agents. This means that when a proof is produced that only contains repairable mistakes, given enough time and energy, a mathematician or a group thereof should be able to converge towards a correct proof through a finite number of verification and correction rounds, thus providing a guarantee that the considered proposition is true, something that non-deductive reliable processes will never be able to produce. From this perspective, the standard of justification adopted in mathematical practice should be read in a diachronic way: the demand is not that any proof that is ever produced be correct—which would amount to requiring that mathematicians are infallible—but rather that, over time, proofs that contain repairable mistakes be corrected, and proofs that cannot be repaired be rejected.
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Un-debunking Ordinary Objects with the Help of Predictive Processing
	Paweł Gładziejewski


pp. 1047–1068
	Full Text
	PDF



Abstract
Debunking arguments aim to undermine common sense beliefs by showing that they are not explanatorily or causally linked to the entities they are purportedly about. Rarely are facts about the etiology of common sense beliefs invoked for the opposite aim, that is, to support the reality of entities that furnish our manifest image of the world. Here I undertake this sort of un-debunking project. My focus is on the metaphysics of ordinary physical objects. I use the view of perception as approximate Bayesian inference to show how representations of ordinary objects can be extracted from sensory input in a rational and truth-tracking manner. Drawing an analogy between perception construed as Bayesian hypothesis testing and scientific inquiry, I sketch out how some of the intuitions that traditionally inspired arguments for scientific realism also find application with regards to proverbial tables and chairs.
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The Coalescence Approach to Inequivalent Representation: Pre-QM∞ Parallels
	Caspar Jacobs


pp. 1069–1090
	Full Text
	PDF



Abstract
In Interpreting Quantum Theories, Ruetsche argues that the occurrence of unitarily inequivalent representations in quantum theories with infinitely many degrees of freedom poses a novel interpretational problem. According to Ruetsche, such theories compel us to reject the so-called ideal of pristine interpretation; she puts forward the ‘coalescence approach’ as an alternative. In this article I offer a novel defence of the coalescence approach. The defence rests on the claim that the ideal of pristine interpretation already fails before one considers the peculiarities of QM∞: there are pre-QM∞ parallels to coalescence. Despite this departure from pristinism, the ‘modest’ view that emerges poses no threat to scientific realism.
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