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The aim of this study was to investigate the neurophysiological foundations
of musical and cognitive functions in musicians, with a particular focus on their
interrelationships. Through a TMS-EEG study, we elucidated the relationship between cognitive
function, TMS-elicited alpha band power in the prefrontal cortex, and time spent practicing a
musical instrument in groups with and without extensive music learning experience. Further, our MRS
study shed light on the association between glutamate concentration in the caudate nucleus and
musical rhythm generation capabilities. Additionally, we identified a link between rhythm
perception-generation function and mismatch negativity potentials in patients with schizophrenia.
These findings contribute to our understanding of the neurocognitive mechanisms underlying musical
ability and cognition, offering novel perspectives for future research.
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