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Complex Dynamics of Semantic Memory
Access in Reading

Understanding a word in context relies on a cascade of perceptual and conceptual processes,
starting with modality-specific input decoding, and leading to the unification of the word's
meaning into a sentence model. One critical cognitive event, turning a sensory stimulus into a
meaningful linguistic sign, is the access of a semantic representation from memory. Little is
known about the changes that activating a word's meaning brings about in cortical dynamics. We
recorded the EEG while participants read sentences that could contain a contextually unexpected
word, such as 'cold’ in 'In July it is very cold outside'. We reconstructed trajectories in phase
space from individual EEG time series, and we applied three nonlinear measures of predictability
and complexity to either side of the semantic access boundary, estimated as the onset time of the
N40O effect evoked by critical words. Relative to controls, unexpected words were associated
with larger prediction errors preceding the N40O onset. Accessing the meaning of such words
produced a phase transition to lower entropy states, in which cortical processing becomes more
predictable and more regular. Our study sheds new light on the dynamics of information flow
through interfaces between sensory and memory systems in language processing.
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