FREQUENCY-DEPENDENT COVARIANCE AND THE CRITICAL BRAIN

Rubén Calvo, Carles Martorell, Guillermo B. Morales, Serena Di Santo, and Miguel A. Mufioz
Departamento de Electromagnetismo y Fisica de la Materia and Instituto Carlos I de Fisica Teorica y Computacional,
Universidad de Granada, E-18071, Granada, Spain

Recent analyses of high-quality data from thousands of simultaneously recorded neurons provide strong support for
the hypothesis that the brain operates near the edge of instability [I]. However, these analyses often fail to capture
the intricate temporal structure of brain activity, as they primarily rely on time-integrated measurements across
neurons [2]. In this study, we present a novel framework designed to explore signatures of criticality across diverse
frequency bands and construct a much more comprehensive description of brain activity (see Fig. [1]).
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FIG. 1. Brain activity can be decomposed using our novel frameworks as a set of spatio-temporal patterns propagating at
different frequencies.
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