Narrative order remaps time coding subspaces
while preserving the geometric structure
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Episodic memory relies on the brain’s ability to represent the temporal structure of continuous ] F/IR3 FS RS

experience. However, how disruption in the natural flow of events affects temporal encoding and retrieval Early a_hgnment’ Y
remains unclear. We recorded intracranial EEG from 9 patients performing a temporal-order judgement task: then dlvergence 100 - R 5
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I Behavioral results Reversed RT-target location relationship
log(RT)~ 1+ C(Response) + C(Repeated) + C(Reversed) X poly(Target,..,2) + (1|Video, Subject)
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Cross-direction decoders generalize
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© 607 * Reversed presentation slows decisions and qualitatively remaps RT-time relationship.
f_g_. 9] « Population activity encodes elapsed time as a low-dimensional manifold that is largely preserved
9 across presentation direction.
'D:_ « Early encoding stages are direction-invariant (step-vector alignment < 90° ), after which direction-
0 0 | | | specific deviations accumulate.
Time-Trial Time-Direction Forward-Reversed F-R F-F R-R A direction-invariant temporal axis combined with modest, direction-specific linear transformations,

which might explain behavioral costs under reversal.




