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Simon Winchester, The Surgeon of Crowthorne
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Longitude measurement



Spontaneous synchrony - an ‘odd sympathy’



Pantaleone, Am. J. Phys (2002)



Pantaleone, Am. J. Phys (2002)



Heuristics : synchronisation



Two-timing, amplitude-phase equations



N oscillators



The Kuramoto Model

Ulrichs, Chaos (2009)



A single population synchronizes



Global/local coupling : synchrony OR desynchrony

space X

identical oscillators



Nonlocal coupling : synchrony AND desynchrony

space X
kuramoto and battagtokh, 2002

abrams and strogatz, prl, 2004
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identical oscillators



Chimera state in oscillator populations

abrams and strogatz, prl, 2004

co-existence of synchrony and asynchrony in a population of identical coupled oscillators 
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Extensive theoretical analysis

Battogtokh & Kuramoto (2002); Shima (2004), Abrams et al. (2004,2008), 
Omel’chenko et al. (2008), Setha et al., (2008), Martens (2010), Laing (2008, 2010) …

chimeras occur in a variety of settings and are robust: 

• different oscillator systems 
delay coupled oscillators, planar oscillators 
Fitz-Hugh-Nagumo oscillators, reaction diffusion  

• various network topologies & coupling 
ring, planar lattice, hierarchical networks, torus, sphere 

• exist even in heterogeneous systems 
• frequencies 
• connectivity 
• coupling strength 
• noise



The simplest hierarchical network  
two identical coupled populations

abrams et. al., prl, 2004



A couple of ‘experiments’

tinsley et. al., nature physics 2012 hagerstrom et. al., nature physics 2012

chemical oscillators nonlinear optics



Experimental design



Springs, swings and metronomes



Flourescence Macroscopy

UV light
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We’ve seen these before!





Where do the chimeras live?

28metronome frequency (bpm)
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Extending Pantaleone 
Generalising Huygens





The chimera zoo

PNAS, 2013



abrams et. al., prl, 2004

olmi et. al., PRE, 2015

Coupled rotators

with Simona Olmi, Alessandro 
Torcini and Erik Martens



Intermittency and intermittent chaotic chimeras
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