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A recently proposed mean-field mesoscopic theory of
mammalian cortex dynamics describes the salient features
of rhytmic electrical activity in the cerebral macrocolumn,
with the use of inhibitory and excitatory neuronal popu-
lations [1]. This model is capable of producing a range of
important human EEG (electroencephalogram) features
such as the alpha rhythm, the 40 Hz activity thought to be
associated with conscious awareness [2] and the changes
in EEG spectral power associated with general anesthetic
effect (e.g. the so-called "biphasic" response) [3]. From
the point of view of nonlinear dynamics, the model
entails a vast parameter space within which multistability,
pseudoperiodic regimes, different routes to chaos, fat frac-
tals and resonances occur for a range of physiologically
relevant parameter values, giving rise to a multitude of
rich and elaborate bifurcation scenarios. Examples of
these are the Shilnikov saddle-node bifurcation (see Fig-
ure 1 and [4]), the homoclinic doubling cascade and dif-
ferent kinds of resonances. The origin and the character of
these complex behaviors and their relevance for EEG
activity are illustrated.

References
1. Liley DTJ, Cadusch PJ, Dafilis MP: A spatially continuous mean

field theory of electrocortical activity.  Network: Comput Neural
Syst 2002, 13:67-113.

2. Bojak I, Liley DTJ: Self-organized 40 Hz synchronization in a
physiological theory of EEG.  Neurocomp 2007, 70:2085-2090.

3. Bojak I, Liley DTJ: Modeling the effects of anesthesia on the
electroencephalogram.  Phys Rev E 2005, 71:. 041902(1–22)

4. van Veen L, Liley DTJ: Chaos via Shilnikov's saddle-node bifur-
cation in a theory of the electroencephalogram.  Phys Rev Lett
2006, 97:. 208101(1–4)

from Eighteenth Annual Computational Neuroscience Meeting: CNS*2009
Berlin, Germany. 18–23 July 2009

Published: 13 July 2009

BMC Neuroscience 2009, 10(Suppl 1):P285 doi:10.1186/1471-2202-10-S1-P285

<supplement> <title> <p>Eighteenth Annual Computational Neuroscience Meeting: CNS*2009</p> </title> <editor>Don H Johnson</editor> <note>Meeting abstracts – A single PDF containing all abstracts in this Supplement is available <a href="http://www.biomedcentral.com/content/files/pdf/1471-2202-10-S1-full.pdf">here</a>.</note> <url>http://www.biomedcentral.com/content/pdf/1471-2202-10-S1-info.pdf</url> </supplement>

This abstract is available from: http://www.biomedcentral.com/1471-2202/10/S1/P285

© 2009 Frascoli et al; licensee BioMed Central Ltd. 
Page 1 of 2
(page number not for citation purposes)

http://www.biomedcentral.com/1471-2202/10/S1/P285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17155719
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17155719
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


BMC Neuroscience 2009, 10(Suppl 1):P285 http://www.biomedcentral.com/1471-2202/10/S1/P285
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

The largest Lyapunov exponent in color reproduced from [4], with superimposed two-parameter continuation of saddle-node and period-doubling bifurcations for periodic orbits of a mesoscopic mean field EEG modelFigure 1
The largest Lyapunov exponent in color reproduced from [4], with superimposed two-parameter continuation 
of saddle-node and period-doubling bifurcations for periodic orbits of a mesoscopic mean field EEG model. The 
leftmost wedge of chaos terminates for negative values of the exterior forcings pee and pei.
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