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Conferences & Workshops (April 2009 – July 2010)

· “Understanding with and without Explanation”, Workshop on Scientific Understanding and the Aims of Science, Leiden, 31 May -4 June 2010.

· “From Objects to Structures and Back”, EPSA Conference. Amsterdam, 21-24 October 2009.      

· “A Story about Gauge Potentials, Holonomies and Time”. 6th Elati Meeting, Elati, 14-17 July 2009.   

· “A Story about Gauge Potentials, Holonomies and Time”. SPSP Second Biennial Meeting. Minneapolis, 20 June 2009. 

· Invited participant & discussant in the Workshop “Part and Whole in Physics”, Leiden, 22-26 March 2010. 

· Invited Visiting Researcher, Max Planck Institute, Dresden, 19-27 July 2010.

Publications (April 2009 – July 2010)
· “Scientific Understanding and Colorful Quarks”, Les Archives International d' Histoire de Science (Forthcoming, June 2010).

· “Holonomy Interpretation and Time: an Incompatible Match?”, Erkenntnis 72(3): 387-409 (2010).
· Contribution to Review Symposium “A new perspective on objectivity and conventionalism”. Metascience 19(1): 3 (2010). 

· “Varieties of properties and kinds of objects”. In E. Landry & D. Rickles (ed.s), Structures, Objects and Causality, Springer (Western Ontario Series in Philosophy of Science) (Forthcoming).

· “Understanding with and without Explanation”. In collaboration with F. A. Muller (Erasmus University of Rotterdam & University of Utrecht; first author). (Under Review)
Titles and Abstracts
1. Publications 
· “Scientific Understanding and Colorful Quarks” (
Les Archives International d' Histoire de Science (Forthcoming, June 2010).
Abstract: Scientific understanding comes in different kinds, and each kind comes in degrees. Two of these kinds are revealed by the examination of a recent episode from the history of physics: the making of the theory of strong interactions. The first of these kinds of understanding is associated with the realization that some mathematical formalism or theory may have a fruitful application to physical phenomena. This is what I call prior understanding. Yet another kind is associated with the development of the mathematical formalism into a physical theory that purports to be mathematically consistent and empirically complete –at least in the domain of its applicability. This second kind I call internal understanding. None of these two kinds is conferred by explanations; both are associated with what some authors have called genuine or scientific understanding; and both are epistemically relevant in that they are required for the achievement of some of science’s epistemic aims. 
· “Holonomy Interpretation and Time: an Incompatible Match?” (
Erkenntnis 72(3): 387-409 (2010).
Abstract: I argue that the Holonomy Interpretation, at least as it has been presented in Richard Healeyís Gauging Whatís Real, faces serious problems. These problems are revealed when certain approximations and idealizations that are innate in the original formulation of the Aharonov-Bohm Effect are thrust aside; in particular, when the temporal dimension is taken into account. There are two ways in which time re-appears in the picture: by considering complete solutions to the original problem, where the magnetic flux is static, and by examining the effects of time dependent magnetic fluxes. Both cases expose explanatory gaps in the  Interpretation, as well as conflicts between it and customary ideas about relativistic locality and local action on which the Interpretation depends.

· Contribution to Review Symposium “A new perspective on objectivity and conventionalism”. 
Metascience 19(1): 3 (2010). 

Abstract: N/A
· “Varieties of properties and kinds of objects”. ( 
In E. Landry & D. Rickles (ed.s), Structures, Objects and Causality, Springer (Western Ontario Series in Philosophy of Science) (Forthcoming).
Abstract: The modern debate around scientific structuralism has revealed the need to reassess the standing and role of both structure and objects in the metaphysics of physics. Ontic structural realism recommends that metaphysics be purged of objects. Nonetheless, its proponents have failed to specify what it means for properties to be relational and structural, and, consequently, to show how the elementary objects postulated by our best theories can be re-conceptualized in structural terms or altogether eliminated. In this paper, I draw from modern physics in order to untangle various types of relational properties and propose a definition for structural properties. 

· “Understanding with and without Explanation”. ( 
In collaboration with F. A. Muller (first author: Erasmus University of Rotterdam & University of Utrecht). (Under Review)

Abstract: This paper consists of an analysis and assessment of two distinct philosophical projects concerning the concept of scientific understanding, as they can and ought to be distinguished in recent literature in philosophy of science: Understanding with Explanation (Project I) and Understanding without Explanation (Project II). We focus almost entirely on the works of H.W. de Regt, produced with and without the collaboration of D. Dieks; these works can be seen as executing both Project I and II in tandem, in spite of the fact that their authors do not (wish to) distinguish these two projects. Our conclusions: (1) Project I faces a dilemma between being a failure and being misguided; (2) Project II has been executed successfully only if a number of objections can be met that arise by the particular manner in which it has been executed; (3) the most recent widening of the project of scientific understanding (a third project, Project III) does not avoid the criticisms we level against Projects I and II, and, in addition, awakens the specter of triviality.
2. Talks 
· “Understanding with and without Explanation” (
Workshop on Scientific Understanding and the Aims of Science. Leiden, 31 May -4 June 2010.

Abstract: In the decades-long discussions concerning science, its characteristics and its aims, the notion of scientific understanding had either been conspicuously missing or played second fiddle to explanation. Thus, in its rare appearances in the philosophical literature of the past, scientific understanding was thought to duly accompany, in the sense of being conferred by, scientific explanations. In recent philosophical writings the focus has shifted, and scientific understanding is being presented as one of science’s distinctive aims. Nonetheless, the idea that there exists an intimate relation between explanation and understanding seems to have taken root so deeply that understanding is still invariably associated with explanations. In our talk we will argue that in analyzing the notion of scientific understanding, one should distinguishing between two projects: understanding with explanation and understanding without explanation. None of these two projects is bulletproof, we will contend, neither is a third project, which can legitimately be taken as encompassing the two.
· “From Objects to Structures and Back” (
EPSA Conference. Amsterdam, 21-24 October 2009.      

Abstract: I challenge the Ontic Structural Realists’ claim that quantum field theories give us reason to believe that structure is ontologically subsistent whereas objects are not. Their conclusion relies on three premises: objects can be constituted group theoretically; objects are secondary to structure because they are derivable from group structure in the same way that group representations are derivable from groups; and group structure is ontologically fundamental in that it does not supervene on intrinsic properties of individual objects. I argue that the physics of the Standard Model rebuts the last two premises, and, therefore, undermines the argument for ontic structural realism.  

· “A Story about Gauge Potentials, Holonomies and Time” (
6th Elati Meeting, Elati, 14-17 July 2009.   

Abstract: The purpose of this paper is two-fold. I will show that epistemological concerns have guided the work of both scientists and philosophers who have worked on the foundations of semi-classical electromagnetism; and I will argue that recent theoretical work, which removes one by one the approximations of previous work, challenges the most ambitious of the currently available interpretations of the theory, namely, the holonomy interpretation.

The interpretation of Gauge Theories in general, and semi-classical electromagnetism in particular, has troubled physicists and philosophers of physics since the discovery of the Aharonov-Bohm effect in 1959. In a nutshell, the effect caused a stir in the communities of both physicists and philosophers of physics because it showed that electromagnetic fields could not have caused it, unless one accepted unmediated action at a distance. Since it is expected that interpreted theories ought to provide causal explanations that accord with special relativistic tenets, the theory should be reinterpreted and additional mathematical entities should be attributed a physical and causal status. Reinterpreting electromagnetism proved a challenging enterprise, though, because gauge potentials, the theoretical entities that were immediately thought to be causally responsible for the effect, are epistemically inaccessible in the sense that they are in principle unobservable. 

Mathematically, gauge potentials are a kind of field that is predicated over space-time points. But it is not uniquely determined, and at any space-time point we have the theoretical freedom to choose a value from among infinitely many. This freedom, called gauge freedom, not only denies the possibility for direct evidence of their existence, but also, it gives rise to semantic problems; we cannot know what the exact value of gauge properties is at a given space-time point. Physicists’ aversion to the proposed interpretation stemmed from the unobservability of potentials. Philosophers’ arguments against it drew also from the semantic problems. As a result, a different interpretation was sought and found, the so-called holonomy interpretation.

According to the holonomy interpretation, the mathematical entity that causes the effect is an extended object whose properties are distributed non-separably over loops in space-time. Despite their non-separability, holonomy properties are uniquely determined because gauge freedom is removed, and their value, which constitutes a measure of the effect, is equal to the value of magnetic field flux. Thus, holonomies are epistemically accessible, even if indirectly, and cause no semantic problems.

The holonomy interpretation, however, is based on a formulation of the Aharonov-Bohm effect that relies on a series of approximations and idealizations. It comes as no surprise, therefore, that problems surface when certain of these approximations and idealizations are thrust aside; in particular, when the temporal dimension is taken into account. There are two ways in which time re-appears in the picture: by considering complete solutions to the original problem, where the magnetic flux is static, and by examining the effects of time dependent magnetic fluxes (TDMFs). The scientific argument, advanced from the assessment of the effects of TDMFs, poses a challenge to the holonomy interpretation. This challenge comes from an epistemic quarter: the measure of the effect is no longer equal to the (indirectly) observable magnetic flux. In addition, I will argue, from a philosophical viewpoint both cases show the causal picture depicted by the holonomy interpretation to be incomplete, if not mortally wounded. 

· “A Story about Gauge Potentials, Holonomies and Time” (
SPSP Second Biennial Meeting. Minneapolis, 20 June 2009. 

Abstract:  Same as above.
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