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High-density human electrophysiology: towards a cellular-level under-
standing of human cognition
Human cognition depends on the flexible acquisition and deployment of abstract rules, yet we lack 

a cellular-resolution map of the circuits that support this capacity. We will combine high-density 

Neuropixels recordings with intracranial electrophysiology in awake neurosurgical patients to di-

rectly measure thousands of human hippocampal neurons after learning. Building on primate work 

showing dynamic shifts in representational geometry from prefrontal cortex to hippocampus, we 

test whether rapid human rule learning produces geometric neuronal reorganization and whether 

self-reported strategies map onto distinct population codes. This interdisciplinary effort will bridge 

non-human primate and human neuroscience, enabling a next-generation cellular understanding of 

human cognition.
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