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Research Context

The cortex is thought to operate near a critical point. Problem: The neural mechanisms underlying criticality remain unknown.

Criticality  is when the activity in one neuron on average s We investigate the neural mechanisms underlying criticality at the cellular level.

triggers activity in another neuron
in a network. We hypothesize that criticality can already be assessed at the cellular level,

. and that it can be modulated by cellular mechanisms (excitability properties, noise, ...).
is an optimal mode of operation

for information processing. There exist a myriad of methods in the literature to assess and quantity criticality.

is a biomarker modulated by age, disease, We focus on the Detrended Fluctuation Analysis (DFA) and the Avalanche analysis

and physiological state. using the Shape Collapse and the mean size S depending on the duration D computation.
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Goal: Extracting power-law exponents from # methods
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Criticality is a reliable health indicator.

Criticality can be tuned by modulating the slow feedback gain (w)
of neurons, and the environmental noise.

At the cellular level, the power-law exponents collectively suggest
that a neuron is closer to criticality when it lies within a bistable regime.

Findings: The criticality properties are tuned
by modulating the neuronal excitability properties and the noise.
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We apply DFA on the spike count, and the shape collapse and the mean size <5>(D)
computation on the spike count-derived avalanches.
Then, we extract their power-law exponents (or their slope in a log-log graph).
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At criticality, the power-law exponents should satisty a = 1 from DFA and y' -y =0
from the shape collapse and <5>(D), respectively.
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