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Abstract10

Human behavioral response timing is highly variable from trial to trial. While it is generally

understood that behavioral variability must be due to trial-by-trial variations in brain function, it

is still largely unknown which physiological mechanisms govern the timing of neural activity as

it travels through networks of neuronal populations, and how variations in the timing of neural

activity relate to variations in the timing of behavior. In our study, we submitted recordings from

the cortical surface to novel analytic techniques to chart the trajectory of neuronal population

activity across the human cortex in single trials, and found joint modulation of the timing of

this activity and of consequent behavior by neuronal oscillations in the alpha band (8–12 Hz).

Specifically, we established that the onset of population activity tends to occur during the trough

of oscillatory activity, and that deviations from this preferred relationship are related to changes in

the timing of population activity and the speed of the resulting behavioral response. These results

indicate that neuronal activity incurs variable delays as it propagates across neuronal populations,

and that the duration of each delay is a function of the instantaneous phase of oscillatory activity.

We conclude that the results presented in this paper are strongly supportive of a general model for

variability in the effective speed of information transmission in the human brain and for variability

in the timing of human behavior.
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