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Abstract: I will survey our research investigating how the brain controls and monitors actions. We use a countermand-
ing (or stop signal) task in which macaque monkeys produce a gaze shift to a visual target unless a visual stop signal is pre-
sented. Performance of this task can be explained as the outcome of a race between a GO and a STOP process, and we un-
derstand how neural events in eye movement circuits instantiate this race. Macaques and humans adapt their performance
according to the preceding consequences and context. We have discovered that neurons in an area in medial frontal cortex
called the “supplementary eye field (SEF)” signal when errors are made, when reward is expected and when GO and STOP
are in conflict. The interpretation of these neurophysiological observations was guided by the discovery in human electro-
physiology of an event-related potential called the “error related negativity (ERN)”. To build an empirical bridge between
monkey neurophysiology and human electrophysiology, my colleague Geoff Woodman and I have recorded EEG from the
cranial surface of monkeys and verified the presence of the ERN in macaques. Using a linear electrode array, we have also
recorded local field potentials across the layers of SEF from which we can derive current density. We are currently investi-
gating how current density in SEF relates quantitatively to the simultaneously recorded ERN. Using this as a specific exam-
ple, I hope also to discuss the more general problem of understanding how events in neural circuits relate to EEG and event

-related potentials.
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