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Programme 

  

Monday 6th  

2.15pm  Robert Bishop & Michael Silberstein: ‘Contextual Emergence in Chemistry and  

   Condensed Matter’ 

3.30pm  George Darby & Daniel Kodaj: ‘Entanglement as Emergence?’ 

4.45pm  Tea & Coffee 

5.00pm  Tom Lancaster & Mark Pexton: ‘Reduction & emergence in the fractional quantum Hall  

   state’  

 

Tuesday 7th  

10.00am   Wilson Poon: 'The Universe in a Bacterial Colony'  

11.15am  Tea & coffee 

11.30pm   Patrick McGivern: ‘Emergence and Reduction in the Limit’ 

12.45pm   Lunch 

1.45pm   Darrell Rowbottom: ‘Explanation, Prediction, and Emergence‘ 

3.00pm  Tea & coffee 

3.15pm Viv Kendon: ‘A framework for science, technology, and information processing’ 

4.45pm Mark Pexton: ‘Dimensional emergence and explanatory indispensability’ 

 

Wednesday 8th  

10.30am  Stephen Blundell: ‘Emergence, causation and storytelling: condensed matter physics and 

   the physical limitations of the human mind.’ 

11.45am  Tea & coffee 

12.00pm  Michael Berry: ‘The maggot in the apple: peaceful coexistence of incompatible theories’ 

1.15pm  Lunch and end of workshop  
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Abstracts 

 
Michael Berry, The maggot in the apple: peaceful coexistence of incompatible theories 

In physics, as in science generally, most phenomena can be understood in more than one way: the gas in 
an engine obeys the laws of thermodynamics and also those of the motion of its molecules. The different 
theories correspond to different levels of description. These must overlap, but understanding their consili-
ence is far from straightforward because they are usually based on seemingly incompatible concepts. The 
discordance arises from the fact, unappreciated until recently, that the limit in which the more general the-
ory reduces to the less general (usually older) theory is mathematically singular. One consequence is a 
range of phenomena, of intense current interest, inhabiting the borderlands between the theories. I will 
explore this theme with examples from the physics of fluids, light and the quantum world. 

 

Robert Bishop & Michael Silberstein, Contextual Emergence in Chemistry and Condensed Matter  

In discussions of reduction and emergence the focus is largely on strong/radical/ontological vs. weak/
conservative/epistemic accounts of emergence.  We will argue that this taxonomy of emergence is prob-
lematic in a number of ways and importantly is incomplete. We propose an alternative account called con-
textual emergence that we think better captures many cases of emergence in scientific explanation than 
strong emergence, weak emergence or reduction does. We will describe contextual emergence and illus-
trate it with case studies from chemistry and condensed matter physics. The cases in question will have 
aspects of both epistemic and ontic emergence. 

 

Stephen Blundell, Emergence, causation and storytelling: condensed matter physics and the 
physical limitations of the human mind 

Condensed matter physics is concerned with the properties of large numbers (say, N = 1023) of atoms or 

molecules in a crystalline lattice. The largeness of N leads to emergent properties in the low-energy physi-

cal phenomena which are not present in single atoms or molecules. Often these properties are the result 

of broken symmetries, though recently various types of topological ground states have been discovered in 

which no symmetry is broken. Condensed matter physics offers a rich variety of examples of emergent 

phenomena which are particularly useful for illustrating “lower-level” and “higher-level” pictures and high-

lighting the relationships between them. I will use these to discuss top-down and bottom-up causation, 

both of which concepts I will identify as unhelpful ways of thinking, except insofar as they shape boundary 

conditions”. The principal barrier to reductive explanations is the large size of N which substantially ex-

ceeds the number of ideas one can carry in one’s head at one time. In fact, the physical limits of the hu-

man mind define the nature of the explanations and stories that we can process. This observation will 

shed some light on the nature of science and our attempts to find convenient descriptions of (i.e. tell sto-

ries about) the world. 
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Abstracts (Continued) 

 
George Darby & Daniel Kodaj, Entanglement as Emergence? 

In this paper we aim to elucidate the senses in which entanglement can be taken to exemplify emergence, 
as the latter is discussed in contemporary analytic metaphysics.  

 

Viv Kendon, A framework for science, technology, and information processing 

I will outline a framework for discussing the question of when a physical system is performing a computa-
tion.  The approach we developed - abstraction/representation theory (ART) - turns out to describe sci-
ence, technology, and computing as related processes within the same overall framework [Horsman/
Stepney/Wagner/VK Proc. Roy. Soc. A 2014 470 20140182].  The representation relation which we use to 
relate our abstract models to the physical world is a well-established concept, but the emphasis on encod-
ing and decoding of information in this framework may provide a useful perspective for understanding 
emergence and related phenomena.  

 

Patrick McGivern, Emergence and Reduction in the Limit 

Accounts of emergence and reduction in physics are often framed in terms of limit relations, as opposed 
to relations involving deduction, supervenience, or causal mechanisms. While there are undeniably inter-
esting differences in limit relations between various theories, it is unclear to what extent such accounts 
address standard philosophical concerns about emergence and reduction, and to what extent they are 
introducing distinct questions about relationships between phenomena at different scales or levels. A cen-
tral question for such accounts of emergence is whether or not they can be understood as ontological 
forms of emergence - and if so, how. One major challenge is that the relevant relations typically involve 
infinite limits, which cannot plausibly be treated realistically. This suggests that emergence in the limit can 
only be understood instrumentally, as a form of epistemic emergence at best. In this paper, I examine 
some options for a more robust understanding of this form of emergence.  
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Mark Pexton, Dimensional emergence and explanatory indispensability  
 

An emergentist version of the explanatory indispensability argument (EIA) for realism about entities is pro-
posed. This has two parts: firstly arguing that we have explanations that fail to reduce, then secondly, in-
voking the indispensability argument to suggest that terms in those non-reducing explanations should be 
reified (because they play an essential explanatory role). Each part of the EIA is motivated by considering 
dimensional constraints in astrophysics. Dimensional constraints limit the possible dynamics of certain 
systems and prevent such systems being exhausted by considering a summation of microphysical particle 
interactions alone. It is firstly argued that non-reduction without emergence is found in the case of the di-
mensional explanation of planetary orbital stability. Secondly, it is argued that non-reduction with emer-
gence is found in the case  of the dimensional explanation of the mass luminosity relationship of homolo-
gous stars.  
 

Wilson Poon, 'The Universe in a Bacterial Colony'  

Take a single rod-shaped bacterium such as Escherichia coli and let it grow on the surface of a block of 
agar jelly saturated with nutrients. The cell will double in length and divide, and then the process repeats. 
A two-dimensional colony of E. coli cells is the result. Recent research in my group shows that it is fruitful 
to think of this colony as a `living liquid crystal'. I will describe the new features one begins to see in this 
apparently rather common phenomenon in the light of this novel conceptual framework, including a fasci-
nating analogy with the expanding universe as first described by Hubble. Interestingly, when this two-
dimensional, film-like colony reaches a certain size, it spontaneously buckles into the third dimension, 
leading to the growth of a second layer of cells. The size of the colony at buckling is a statistically repro-
ducible quantity. I will suggest that, evolutionarily speaking, this spontaneous `discovery of the third di-
mension' by a two-dimensional bacterial colony (the 'last universal common ancestor', or LUCA, is thought 
to be a cell very similar to modern bacteria) is the first step towards the emergence of metazoans, com-
plex animals such as ourselves.  

 

Darrell Rowbottom, Explanation, Prediction, and Emergence 

Explanation and prediction are asymmetrical, in so far as having the ability to predict a phenomenon 
doesn’t entail having the ability to explain why the phenomenon occurs, and vice versa. But how does 
emergence, of a weak variety, relate to this asymmetry? I will tackle this question with reference to quan-
tum mechanics and classical mechanics. 

 

 


