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Abstract: During the past decade, resting-state networks have been identified in the human brain with fMRI and
more recently, MEG. These findings indicate that broad motifs of correlated brain activity engage cerebral regions
from distinct functional systems, even during prolonged, and non task-specific resting periods. Yet, the neurophysio-
logical mechanisms explaining the production of these organized fluctuations remain to be uncovered. In this talk, we
will review with MEG source imaging how the nested dynamics of neural oscillations provide a support for long-
range, default connectivity in the resting brain. In particular, we will report observations that the occurrences of local
high-frequency neural oscillations are coupled with the phase of slower fluctuations and demonstrate that it is a ubiq-
uitous phenomenon across the human brain. We propose and demonstrate that this nesting mechanism of phase-
amplitude coupling between neural oscillations accounts for the correlated variations of imaging signals from differ-
ent brain regions that have been observed using other techniques in the resting brain so far. We will also show exam-
ples from neuro-feedback applications of MEG source imaging, whereby subjects are presented in real-time, with re-
ports on the ongoing activity in targeted brain regions.
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