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Modern physics has been built upon symmetries. From Galileo’s ship to fermion-boson symmetry, 

different symmetries have guided not only theory construction but also empirical research. Let me 

give two examples. In non-relativistic quantum mechanics, Galilei invariances permit us to 

identify abstract operators with dynamical measurable variables. In giving some quantum-

mechanical operators geometrical significance as generators of symmetry transformations in state 

vector space, the free-particle dynamics plus the postulation of Galilei invariance deliver us a 

complete identification between operators and dynamical variables of physical interest (see 

Ballentine 1998: 3.3-3.4). Hence, the fact that the elementary dynamics is symmetric under certain 

transformations (in the non-relativistic quantum-mechanical case, the transformations of the 

Galilei group) allows for a formal theory to acquire physical content –we obtain measurables 

quantities as momentum or energy out of pieces of mathematics in abstract spaces. There is, thus, 

a very precise sense in which symmetries may guide theory construction. 

The other example relates to symmetries as a guidance for empirical research. The discovery of 

the omega-negative baryion (Ω−) has been a milestone in particle physics. The historical details 

do not concern us here, but some aspects of its discovery are noteworthy. In 1961, the “Eightfold 

way” (or SU(3)-symmetry) was seen as the culmination of tireless efforts to classify hadrons on 

the basis of symmetry considerations. What is interesting in this story is that the symmetries of the 

multiplets dictate relations and properties for the particles to fit into the scheme. Yet, early 

experiments were discouraging since they showed that the SU(3) symmery was at best an 

approximate or broken symmetry. Under the assumption that the symmetry was exact, a plausible 

form of the SU(3)-breaking component was guessed by Susumo Okubo and Murray Gellman, 

which led them to derive the mass relations between members of the SU(3) multiplets. In 

particular, a set of assumptions entailed that there must be an equal-distancing rule: the mass-

difference between the particles in the multiplets should be equal. This gives not only enough 

material to the theoretical physicists to predict the properties of the particles in the multiplets (in 

this case, a decatuplet), but also to the experimentalists to make the corresponding tests. In 1962, 

Gell Mann predicted the mass of the not-yet-observed Ω−, in addition to other properties (e.g., that 

the Ω− must carry three units of strangness). These properties basically followed from 

experimental results (e.g., the delta particle’s properties) and the symmetry-derived equal-space 

ruling in the multiplets. In February 1964, experimental physicists at the Brookhaven AGS 

reported the discovery of a particle with just the right mass and properties. 



In the last decades, philosophers have increasingly drawn their attention to these puzzling facts. 

Why do symmetries work so stupendously well? Do they reveal profound features of the world? 

Or are they a clever way to represent the natural world? The interest was multiplefold, ranging 

over methodological, mathematical as well as ontological issues. What concerns me here is the 

metaphysical facet of the debate. On this, the attention was mainly drawn towards space-time 

symmetries (since they may reveal the nature of space-time), local gauge, and permutation 

symmetries (since they may reveal which the aspects of world’s fundamental ontology are). 

Symmetries, then, became not only crucial premises to infer the fundamental ontology (see North 

2008, 2021; Ardenghi, Castagnino and Lombardi 2009), but they were even reified to such extent 

to be themselves aspects of the fundamental ontology (see Heisenberg 1975, Weinberg 1987, 

Baker 2010, French 2014, Schroeren 2020, among others). Even stronger, some symmetries were 

elevated to the status of revealing the logic of nature. These varied forms of realism about 

symmetries have naturally been resisted in different ways and places, outlining philophically 

alternative views on symmetries’ status. These more deflated views have, however, been a bit 

vague in their formulations –they commonly gravite around notions like “heuristic value”, 

“epistemic principles”, or even “prescindable postulates”, swinging back and forth between forms 

of anti-realism, conventionalism, epistemicism, etc. 

The main aim of this presentation is to furnish a line of resistance to different forms of realism 

on symmetries that I call ‘symmetry deflationism’. To introduce this view properly, I first lay out 

a map of the different philosophical positions that may be held on symmetries. This map allows 

me not only to be precise about the different theses that can be defended, but also to localize 

symmetry deflationism in a complex philosophical landscape. To resist strong realist commitments 

to symmetries, symmetry deflationism aims to view symmetries as indispensable for physical 

theorizing and empirical research (or, if you prefer, “epistemically fundamental”), but not as part 

of the physical ontology. Though this view can be unfolded in different ways, I pursue two concrete 

sub-varieties –symmetry epistemicism and symmetry normativism. Both seek to make sense of the 

incredibly successful application of symmetries in physics, but without forcing us to adopt 

ontological commitments towards them. 
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