
Abstracts 
 
Emily Adlam (Chapman): How to Find Yourself 
 
I argue that in 'pure' self-locating uncertainty there is never any rationally compelling 
way of assigning chances or credences. I then consider what this means for the 
problem of how we should update credence assignations over time. I argue that 
although there are often constraints on the problem arising from the non-self-locating 
parts of the scenario, beyond this the choice of updating method is merely a function of 
our pragmatic or epistemic goals. I consider what this means for empirical confirmation 
involving self-locating information. 
 
 
Sean Carroll (John Hopkins/Santa Fe Institute): The Arrow of Time in Unitary 
Quantum Mechanics 
 
It is conceivable that the full theory of the universe takes the form of a quantum state 
evolving unitarily forever. I will discuss how the thermodynamic arrow of time can fit into 
such a picture. This includes finding an appropriate conception of entropy, as well as 
distinguishing the varieties of cosmic evolution that correspond to finite- and infinite-
dimensional Hilbert spaces. One intriguing possibility is an exactly periodic cyclic 
cosmology. 
 
 
Max Heitmann (Oxford): The Emergence of Causality: A Representation Theorem  
  
 I develop a naturalised theory of causation, building a bridge between recent 
literature on the foundations of statistical mechanics—in particular the literature 
connected with Albert and Loewer’s Mentaculus (Albert, 2000; Loewer, 2020)—and the 
framework of causal Bayesian networks. To do so, I sketch a proof of the following: 
Theorem. If the macro-history of the universe is describable by the axioms of the 
Mentaculus, then the relationships among sets of macro-variables admit a causal 
representation, oriented with respect to the arrow of time, with the implied causal effects 
given by (roughly) the Loewer semantics for counterfactuals (Loewer, New Probabilistic 
Account of Counterfactuals, 2023). Following the framework of causal Bayesian 
networks, a “causal representation” is here understood to be a directed acyclic graph 
over the variables such that (i) causal effects can be computed using the do-calculus 
(Pearl, Glymour, & Jewell, 2016), and (ii) the joint probability distribution factorises in 
the right way determined by the graph – or equivalently, the causal Markov condition is 
satisfied (Hausman & Woodward, 1999). I discuss two technical subtleties with the proof 
and two substantive philosophical objections to this whole line of argument. Time 
permitting, I compare my approach to David Papineau’s (2025) new regularity theory, 
concluding that, despite the apparent reversal in the order of analysis, the two 
approaches bear many striking similarities.   
 
 



 
Tim Maudlin (NYU): Fundamentality, Emergence, Reduction and Explanation: The 
Curious Case of the Direction of Time 
 
One question faced by any ontological (i.e. metaphysical) theory is what exists and what 
doesn’t. But among those things postulated to exist, there follows an equally important 
second question: what is more fundamental and what is more derivative? Even more 
directly: what (according to the theory) is absolutely fundamental and what exists but is 
not fundamental? 

A striking example of this question in physics concerns the directionality of time. 
Very bold metaphysicians may assert that time does not exist at all, but that position is 
so extreme as to be completely implausible. More defensible is the idea that time exists, 
but only as a derivative or emergent structure. A parallel question arises about the 
directionality of time: the difference between the temporal direction from past to future 
as opposed to the direction from future to past. There—for somewhat puzzling 
reasons—it has become commonplace among both physicists and philosophers to 
maintain that the directionality of time, when it exists at all, is emergent and 
nonfundamental. I will consider some of the grounds that have offered for this 
metaphysical view, and argue that none of them are compelling. The more plausible 
thesis is that the directionality of time is a fundamental feature of time per se. 
 
Alison Fernandes (TCD): Naturalistic Metaphysics for Explaining Temporal 
Asymmetries 
 
How should we go about giving a metaphysics of scientific laws, probabilities and other 
relatively fundamental modal relations? The standard approach is to think that we need 
to give some characterisation of laws and other relations that goes ‘beyond science’—
beyond what is uncontroversially derivable from theories in which laws feature. It is 
often thought that these characterisations should be intuitive, such that laws must have 
features that we are familiar with from our more everyday engagements with the world. 
This standard approach has led to two main camps: those that take laws to merely 
describe patterns in actual events and those that take laws to have an in-built temporal 
asymmetry. I’ll argue that both of these camps are in trouble. I’ll argue, furthermore, that 
it’s the standard approach to metaphysics that’s at fault. Rather than seeking to provide 
an intuitive metaphysics that goes ‘beyond’ science, we should be much more 
permissive about what metaphysics must provide. Guided by this thought, I’ll suggest 
two complementary ways of characterising laws and probabilities that are consistent 
with science. These characterisations are enough to show how laws and probabilities 
can underwrite a range of further relations in science, including explaining their temporal 
asymmetries. 
 
David Wallace (Pittsburgh): The Local Quantum Vacuum as the Past Hypothesis 
 
The `Past Hypothesis', as advocated by David Albert and Barry Loewer, is the 
hypothesis that the world came into being in whatever particular low-entropy highly-
condensed big-bang sort of macrocondition it is that the normal inferential procedures of 



cosmology will eventually present to us. I consider some hypotheseses about that that 
macrocondition is likely to be given what cosmology has already presented to us, and 
explore the consequences of these hypotheses for the broader (`Mentaculus') project of 
grounding physics and the special sciences in the Past Hypothesis. My main conclusion 
is that current cosmology suggests a unique, pure quantum state (the local quantum 
vacuum, or `Bunch-Davies vacuum') for the initial state of the Universe, in which case 
statistical-mechanical probabilities emerge from quantum probabilities without any need 
for an intervening statistical postulate. 
 
Nina Emery (Mt Holyoke): Explanation and Objectivity 
 
David Albert’s Time and Chance contains an argument from a claim about the 
explanatory role that classical statistical mechanical probabilities play to a claim about 
the metaphysical status of these probabilities: they are chances. I argue that underlying 
this argument is an important connection between explanation and objectivity that 
transcends the standard Humean/non-Humean division and can be used to generate 
interesting results in other areas of philosophy of physics, including quantum ontology. 
 
Wayne Myrvold (UWO): Causality and the Thermodynamic Arrow of Time  
 
What is known as the “thermodynamic arrow of time” is the ubiquitous tendency of 
systems, when left to their own devices, to move towards equilibrium, and, once there, 
to remain there. This is a temporally asymmetric phenomenon; the temporal inverses of 
such processes, which would involve a system moving away from equilibrium, are not 
observed in equal abundance. There are arguments that other temporal asymmetries, 
and in particular, the temporal asymmetry of causation, can be understood in terms of 
the thermodynamic arrow of time. 

On the other hand, one should also attempt to explain the tendency of systems 
out of equilibrium to approach equilibrium. If one looks at detailed attempts to account 
for equilibration, involving not just a tendency to end up in equilibrium but also the 
sequence of states through which equilibrium is approached, and the rates of approach, 
they typically involve assumptions with a causal flavour, to the effect that states of 
systems that have not recently interacted are uncorrelated. Boltzmann’s 
Stosszahlansatz is an example; similar assumptions are at the core of other 
applications of the Boltzmann equation. Assumptions of this sort can be justified by 
reference to a common cause principle, to the effect that correlations are to be 
explained in terms of past interactions. 

We seem to have two rival approaches to the relation between the 
thermodynamic arrow and the causal arrow: one that takes the thermodynamic arrow to 
be prior, and grounds the causal arrow on the thermodynamic arrow, and one that 
explains the thermodynamic arrow by reference to the causal arrow. 

I will argue that these are only apparently rivals; the two arrows should not be 
thought of as standing in any sort of grounding, or priority relations. The thermodynamic 
arrow is a condition for the possibility of causal relations, and the causal arrow explains 
the tendency of systems to equilibrate. This is a vicious circularity only on a conception 
of metaphysics that, I argue, should be rejected. 


