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Abstract text

In their thought-provoking 2007 book Every Thing Must Go, Ladyman and Ross advocate ontic
structural realism (OSR), a view according to which relational structures are primary to things.
They argue that OSR is motivated by current fundamental physics, thus implying that a true
naturalist has compelling reasons to adopt it. In this symposium the aim is to reflect and critically
examine a number of issues connected to OSR. Are there valid alternatives to taking relational
structures alone as fundamental? To what extent might OSR, after all, be underdetermined by
contemporary physics? Can objects be truly eliminated from fundamental physics, and might there
be a new notion of fundamentality which has room in it for both relational structures and objects?
Finally, might an ontological interpretation of quantum theory provide a new way of understanding
the dynamic relation between structures of information and quantum particles?  
The symposium consists of four intertwined papers which address these and similar questions.
While the papers are critical of eliminativist and extreme versions of OSR, the symposium also
attempts to take up the structuralist challenge and find a proper place for structural relations in
naturalistic metaphysics. There will be four talks of 20-25 minutes each, with a short question
period after each talk and a general discussion at the end. 
 
Paper 1: Every thing must stay  
 
Atomism is the idea that the fundamentals of the universe are indivisible “atoms” or particles.
Atomism is at least at first blush a contrary of the idea that what is fundamental are relations, or
more ambitiously still, structures or full patterns of relations. I will refer to the latter idea as
Ontological Structuralism, or simply Structuralism. Of course there is a third view which says that
the two initial views are not contraries at all, and that both atoms and structures are fundamental,
comprising separate and irreducible realities, neither beholden to the other. 



Another view, the one I shall adopt here, is that in reality atoms are ontological placeholders for
nodes in a larger reality that I will refer to as a mosaic. The mosaic, as I will argue, is what
equations (in Physics, for example) seek to articulate at least in part. So the mosaic also speaks of
patterns. Thus the mosaic is neutral as between atomism and structuralism, naming neither
category (object or relation) as more fundamental. This leaves us with the question of what to do
with the question of fundamentality. Shall we adopt atomism as against structuralism, or the
reverse? Is it a good idea to think of them as competitors? Indeed, can we view physics as having
anything whatever to say on the subject of fundamentality? 
 I shall argue that in fact (the complete sets of) atoms and structures are duals—neither more
fundamental than the other, and in full complement interchangeable. The duality does not make its
appearance unless one can view a large enough piece of the mosaic. I will illustrate this duality
view by examples to do with the (purportedly contrasting) behaviors of fermions and bosons,
which have parallels in studies of dynamics (of synchrony). The examples enjoy simple analogies
in mathematics.  
 
Paper 2: Some skeptical remarks about ontic structuralism 
 
The original intuition behind ontic structural realism was that it fills a gap between epistemology
(‘we can only know structure’) and metaphysics by claiming that structure is all there is. To
substantiate the latter metaphysical claim, it was initially suggested that structuralism sidesteps a
problematic underdetermination arising when one attempts to interpret quantum mechanics in
terms of objects. However, as I will briefly contend, this argument is not compelling. While some
authors (in particular Steven French - see, for instance, French (2014)) stick to it nevertheless,
others have more recently tried to lend support to structuralism by showing that contemporary
science, physics in particular, tells us that relations are fundamental. This is no doubt the basic
idea underpinning Ladyman and Ross’ Every Thing Must Go (2007). I will argue that this strategy
too is unsatisfactory as it stands. 
First, all the specific physical scenarios putatively indicating the fundamental structural/contextual
nature of things turn out, upon scrutiny, to again leave the metaphysics entirely underdetermined.
Secondly, even if one grants the ‘structural reducibility’ of intrinsic properties and/or identities, the
structuralist slogan needs to be turned into a precise ontological picture. Besides revealing that
much more metaphysics of the traditional kind is required than Ladyman and Ross may have
hoped, this turns out to be a difficult task. To begin with, a serious confusion between abstract and
concrete structures lurks. Moreover, can relations be self-subsistent, or do they need relata? In the
latter case, can the simple claim that it is ‘relations all the way down’ (Ladyman and Ross 2007;
152-155) solve the problem? I will explore some possible answers to these questions, and point
out potential problems for the structuralist project that each one of these answers brings with itself. 
The upshot will be that structuralists like Ladyman and Ross need to do a lot more work to make a
truly compelling case for their preferred metaphysics. In particular, the idea that structuralism
‘directly flows’ from our best science should be abandoned, and determining whether or not
structuralism is at least the most plausible metaphysical interpretation of (a part of) science



requires a complex evaluation of empirical data as well as of theoretical virtues. (Among the latter,
incidentally, conservativeness of established beliefs cannot simply be dropped based on the idea
that ‘science has progressed through a series of conceptual revolutions and taught us that
common sense is often wrong’!).  
 
 
Paper 3: Structuralism and fundamentality 
 
It is a central claim of ontic structural realism (OSR) that reality is fundamentally relational or
structural. One radical upshot of this claim is taken to be that there is only structure or, in other
words, that there are no things or objects. This flies in the face of mereological atomism – the view
that what is fundamental are indivisible ‘atoms’, fundamental particles. Indeed, OSR could be
considered a nail in the coffin of this typical view about fundamentality. Hence, OSR suggests that
we must understand the fundamental quite differently.  
An interesting attempt to explicate the sense of fundamentality associated with OSR has been
made by McKenzie (2014). McKenzie concludes that ‘any “eliminative” structuralism in which
objects are purged from the fundamental basis is […] untenable as a general thesis about physics,
since one cannot eliminate the objects without thereby eliminating the structures’ (p. 377).
However, the resulting picture of the fundamental is, according to her, still different from that of
purely object-oriented metaphysics, such as mereological atomism. 
The question that emerges is the following: Do we need two different (sub-)species of
fundamentality to understand the different approaches of object-oriented and structuralist
metaphysics or can they be reconciled? The hypothesis of this paper is that a single, more generic
understanding of fundamentality can accommodate both pictures of the fundamental: a
reconciliation is possible. A sketch of how this is to be done will be provided, by resorting to the
notion of ontological minimality. The core idea is that fundamentality is a general thesis about
ontologically minimal elements, where ‘ontologically minimal elements’ can be structures,
relations, objects, or whatever. 
 
 
Paper 4: Dynamical information structures in quantum theory? 
 
As a part of their defence of ontic structural realism (OSR), Ladyman and Ross (LR) appeal to
non-relativistic quantum theory (QT), more precisely to the idea that according to the usual
interpretation of QT, two or more particles in an entangled state are at most weakly discernible.
This LR take to imply a thoroughly structuralist ontology of quantum individuals, as the implication
is that “individuals are nothing over and above the nexus of relations in which they stand”.
However, as LR acknowledge, there is an interpretation of QT which gives individuals a much
stronger status, namely the Bohm theory (BT). In BT an electron, say, is a particle always
accompanied by a new type of quantum field guiding it. Because the particle is assumed to have a
well-defined position and momentum at all times, the BT provides a counterexample to the anti-



individualistic interpretations of QT and thus challenges part of the justification of OSR. However,
there is a sense in which structure becomes important in Bohm and Hiley’s later developments of
BT (1987). For when examining in more detail just how the quantum field affects the particle, they
were led to propose that the field carries active information (e.g. about the structure of the
environment, such as the presence of slits) which literally in-forms (or puts form into) the
movement of the particle. This suggests that information (in the sense of form or structure) is a
significant causal factor in the quantum domain. This can be generalized into an ontology where
structures of information, individual particles and fields are in dynamical interaction. While
structures of holistic information are fundamental in this ontology, particles retain a relatively
autonomous existence at the quantum level. This quantum ontology effectively becomes the
classical ontology of everyday objects whenever the effect of quantum information is negligible.
Thus, every real thing can stay and enjoy a relatively autonomous existence in the ontology of BT.
Underlying and enabling this relative autonomy is, however, the dynamic level of structures of
information. 
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