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The most unique and outstanding property of the brain is its complex neural connectivity, 
organized over multiple spatial scales, spanning four orders of magnitude: from the 
micrometric scale of synapses to the macroscale of the brain networks. The electrical activity 
which arises and spreads through such complex wiring gives rise and shape brain functions 
within a structure-function loop evolving through plastic changes driven by sensory and 
systemic feedbacks. Approaching such a complex structural-functional binomial requires a 
specific mathematical framework. In this context, the framework of the complex network that 
emerged in the last two decades provides strong theoretical foundations and metrics which 
can be applied at all spatial scales to link structure and dynamics by the introduction of 
concepts like structural, functional, and effective connections. The metrics characterizing 
network connectivity allows capturing fundamental properties of brain circuitries, both in 
physiological and in dysfunctional conditions. 

 
PROGRAMME: 
1. The multi-scale brain hardware: Electrical signal generation and propagation and electro-

chemical information transmission (2 hours) 
2. Dynamics of the brain networks: spontaneous and task related electrical patterns from 

micro-circuits to whole brain networks. Optical and electrical apparoches (3 hours) 
3. Complex brain networks (5 hours) 
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*Registration is free, but mandatory before 19th June. To sign-up go to 
https://forms.gle/mwkXr3DGLNxSEXuA7 and fill the registration form. Student grants 
are available. If you need support for travel and accommodation expenses, please, let 
us know in the form before May 11th 2020.                             


