
Virginia Commonwealth University Virginia Commonwealth University 

VCU Scholars Compass VCU Scholars Compass 

Biology and Medicine Through Mathematics 
Conference 2022 

May 20th, 10:30 AM - 11:00 AM 

2D Spatio-temporal Patterns in Coupled Phase Oscillators: Spiral 2D Spatio-temporal Patterns in Coupled Phase Oscillators: Spiral 

Waves and Chimeras Waves and Chimeras 

Yujie Ding 
University of Pittsburgh, yud39@pitt.edu 

Bard Ermentrout 
University of Pittsburgh, ermentrout@gmail.com 

Follow this and additional works at: https://scholarscompass.vcu.edu/bamm 

 Part of the Ordinary Differential Equations and Applied Dynamics Commons 

https://scholarscompass.vcu.edu/bamm/2022/fri/8 

This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at 
VCU Scholars Compass. It has been accepted for inclusion in Biology and Medicine Through Mathematics 
Conference by an authorized administrator of VCU Scholars Compass. For more information, please contact 
libcompass@vcu.edu. 

http://scholarscompass.vcu.edu/bamm/
http://scholarscompass.vcu.edu/bamm/
https://scholarscompass.vcu.edu/
https://scholarscompass.vcu.edu/bamm
https://scholarscompass.vcu.edu/bamm
https://scholarscompass.vcu.edu/bamm/2022
https://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2022%2Ffri%2F8&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/121?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2022%2Ffri%2F8&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu


2D Spatio-temporal Patterns in Coupled Phase

Oscillators:

Spiral Waves and Chimeras

Yujie Ding

April 16, 2022

It is now clear that much of what was once regarded as synchronous oscil-

latory dynamics in the brain actually takes the form of various types of spatio-

temporal activity in the form of traveling waves and rotating waves. A natural

platform for the modeling on the spatio-temporal dynamics of filtered LFP is

phase equations, that is equations that govern the dynamics of the phases of

networks of oscillators:

ut = ω(x) +

∫
D

W (x− y)H[u(y, t)− u(x, t)]

where u(x, t) is the phase of the oscillator at a point x ∈ D, the two-dimensional

domain. W (x) is a coupling kernel and H(u) is the phase-interaction function.

In this talk, I will discuss the existence and stability of rotating waves on

annulus. I will show that as the inner radius shrinks, rigid rotating waves lose

existence through a saddle-node bifurcation and this results in the birth of so-

called chimeras.
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