Karen J. Crowther
University of Geneva
Department of Philosophy
Rue de Candolle 2
1211 Geneva, Switzerland

http://karencrowther.space
kcro8477@gmail.com

Employment

Postdoctoral Associate, Department of Philosophy, University of Geneva, 2016–2019
Postdoctoral Associate, Department of Philosophy, University of Pittsburgh, 2014–2015

Specialisation

Philosophy of physics; philosophy of science

Competence

Philosophy of mathematics; metaphysics

Education

PhD in Philosophy, University of Sydney, 2015
BA. (Hons) in Philosophy (Minor: Theology), Monash University, 2009
BSc. (Hons) in Physics (Minor: Mathematics), Monash University, 2008
Exchange Student, Uppsala University, 2006/2007
Visiting Student, University of Cambridge, 2012/2013

Awards

Swiss National Science Foundation Grant for Interdisciplinary Project (in collaboration
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Thesis Abstract

Appearing out of nowhere: the emergence of spacetime in quantum gravity
Quantum gravity is a long-standing problem at the forefront of contemporary research
in theoretical physics. Minimally, it represents the attempt to find a theory (quantum
gravity) that, in some sense, unifies general relativity (GR, the classical field theory
that describes gravity) and quantum theory (the framework whose theories describe all
other fundamental forces). The two pillars are notoriously hard to reconcile—owing,
largely, to their disparate treatments of space and time. Quantum gravity is supposed
to be necessary for describing the world at an extremely small distance scale (corresponding to an extremely high energy scale), and is thus expected to “replace” GR
in this domain. Various predictions made by many of the existing (incomplete) approaches to quantum gravity have been interpreted by physicists as suggesting that
our familiar notions of space and time cease to be applicable at this scale. I examine
the reasons for thinking that spacetime might “break down”, as well as explore the
meaning of such a claim.

The main focus of my work concerns the question of emergence. If spacetime does
not exist at the fundamental level, then how is it so remarkably successful as a concept
at familiar scales—in other words, if GR is replaced by quantum gravity at some scale,
then how do we “recover” GR (with its description of spacetime) in the domain where
we know it applies? In order to answer this question, I consider more accessible cases of
emergence in physics—those that describe phenomena or mechanisms thought to have
analogues in quantum gravity, as well as those whose study utilises techniques that
promise also to be useful in quantum gravity research. By exploring these different
examples of theories and techniques (including condensed matter physics, quantum
field theory, hydrodynamics, effective field theory [EFT] and the renormalisation group,
[RG]), I develop a novel account of emergence in physics. The conception of emergence
that I propose differs from previous accounts in the philosophy of science literature,
in that—rather than involving the notion of reduction—it emphasises the novelty and
autonomy of the emergent theory from the small-scale theory (to which it is related by
EFT and the RG). The autonomy, essentially, arises because the small-scale theory is
underdetermined by the large-scale physics (i.e. there are many different small-scale
theories that could give rise to our current, accessible, physics).

This new conception of emergence, I argue, is important because it properly does
justice to physics as actually practised. It is useful not only for application to other
areas of philosophy of physics, but impacts upon philosophy of science itself; it helps
us understand how theories may be related to one another. I explore several different
approaches to quantum gravity (including condensed matter approaches, causal set
theory, causal dynamical triangulations, quantum graphity and loop quantum gravity)
in order to determine how such a notion of emergence might apply in these cases
(if at all), and to see what they could teach us about the fundamental nature of
spacetime. I discover that the large-scale structure of spacetime leaves quantum gravity
largely underdetermined, and that the very features of the emergence-relation that are
responsible for its great utility across different fields of physics also serve to restrict
how much we can legitimately draw from it.

