Complexity & Criticality (in the brain and beyond):
two sides of the same coin
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Why is life complex and — most importantly — what is the origin of the over abundance of complexity
in nature? This is a fundamental scientific question which, paraphrasing the late Per Bak, “’is screaming
to be answered but seldom is even being asked”. In this lecture, we will discuss recent attempts across
several scales to understand the origins of complexity on biological function from the perspective of crit-
ical phenomena. We illustrate the use of the approach to the study of the large-scale brain dynamics, and
also for the characterization of spontaneous fluctuations of proteins, the microbial collective dynamics
and the physiological complexity of the cell mitochondria network.
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