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Recall

- Subjective experience is ever-changing

- Episodic memories include information
about both content and context

- Previous studies have shown content rein-
statement during recall'?

effect

- We tested?® whether ECoG recordings in 64
neurosurgical patients showed patterns
consistent with the context reinstatement
hypothesis

@ Introduction (2

electrodes by clinical teams. Experi-
ments are administered on a bedside
laptop computer.
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Figure 2. Experiment and analysis. A.The patient studies and freely recalls lists of 15 or 20 common nouns. B. For each electrode we compute mean power in 5
frequency bands during each study and recall event. C. We reduce the dimensionality using principal components analysis (PCA). We identify principal compo-
nents which exhibit gradual change during study. Study and recall events are compared using Euclidean distance.
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@ Conclusions

- We identified a gradually changing component of neural activity
that evolved on the same time scale as item presentations during a
free recall experiment

- The patterns of neural activity recorded during study of a given
word were reinstated during recall, and showed graded similarity

Figure 3. Evolution of neural activity during study. A. Neural activity drifts
gradually during the study interval. B. Selected features (Fig. 2C) show an

context reinstatement is plotted as
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1 ng 5 ! ng 5 the recall interval. The degree of the context representation. Mean

PCA coefficients (across all subjects)

a function of start time of the recall are plotted as a function of fre-

enhanced effect. interval. quency band.
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3 Figure 6. A neural signature of mental time travel. A.
] 8025 Neural similarity between the feature vector corre-
2 005 ° 09_ sponding to recall of a word from serial position i
g o 0.20 and study of a word from serial position i+lag (black
E 5 dot denotes study and recall of the same word, i.e.,
% 0.00 [ ] ( ] o 20.15 lag = 0). B. Participants tend to successively recall
§ AN < 010 neighboring study items (the contiguity effect).
% _0.05 Tcu : Here, we plot the probability of recalling an item
: S from serial position i+lag immediately following an
° ? 0.05 item from serial position i, conditional on the avail-
~0.10 J 5 5 5 ; S8 o ; 5 5 5 ; ability of an item in that list position for recall.
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to neighboring list items

- These findings provide the first neural evidence for temporal con-
text reinstatement in humans
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