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The brain consists of a huge number of neurons and is capable of performing remarkably 
fast and complex computations to subserve both simple sensory and motor as well as 
complex cognitive and processing. Structurally and functionally neurons are designed to 
communicate with each other and to form network assemblies. Coordinated 
communication within and between them is the basis of brain functions. Accumulating 
evidence from animal and human experiments suggests an important role of neural 
oscillations and synchronization in establishing functional connectivity. Neural 
synchronization occurs at multiple levels ranging from spiking of closely spaced pairs of 
neurons to the mass action of distant brain regions. This session deals with the 
investigation of neuronal activation and connectivity at the cellular and the systems 
level and their behavioural consequences. 
 
Andreas Draguhn introduces cellular mechanisms of neuronal network oscillations and 
will focus on the role of a specific type of high frequency network oscillations called 
“ripples” in the representation and storage of information. 
 
Neural oscillations and communication can be measured non-invasively in human 
subjects using magnetoencephalography. Joachim Gross introduces this technique and 
presents data on oscillatory brain networks underlying specific aspects of movement 
control. 
 
Neuronal circuits are shaped by experience during critical periods of early postnatal life. 
Takeho Hensch presents evidence for the concept that critical period plasticity is best 
viewed as a continuum of local circuit computations ending in structural consolidation of 
inputs. 
 
Using functional magnetic resonance imaging in humans and monkeys, Kiyoshi 
Nakahara, presents comparative data on brain control of eye movements and cognitive 
functions. These studies elucidate similarities and differences of neuronal networks 
between humans and monkeys. 
 
In summary, this session pinpoints mechanisms and functional significances of 
coordinated neuronal communication in the brain. 


