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Response-locked theta power tracks successful 
retrieval independent of memory goals
Devyn E. Smith and Nicole M. Long

Introduction
• How do memory goals influence retrieval signals?
• Successful retrieval may be intrinsically rewarding and 

automatically induce a retrieval state Speer et al. 2014, Smith et al. 

2022

• However, reward signals and brain state changes 
preceding and following memory decisions may instead 
be driven by top-down task demands, rather than 
successful retrieval Han et al. 2010

• Theta power (4-8Hz) dissociates both successful retrieval 
and tracks feedback/outcomes across cognitive control 
tasks Smith et al. in prep; Cavanagh & Frank, 2014
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Summary

Cross study multivariate pattern analysis (MVPA)

• No difference in CR rates between E1 and E2
• Decreased theta power following hits vs CRs in both E1 

and E2
• Prior to the response, there is less retrieval evidence for 

CRs during novelty detection

• To what extent do memory goals modulate test-phase 
signals?
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Hit = identification of previously studied items | Correct rejection (CR) = rejection of novel lures 

Training Data: 0-500 ms 
post-response

Features: 20 central 
electrodes and theta 

frequency bandLogistic regression classifier trained on an independent dataset 
(N=35) in which participants were explicitly biased to encode or 

retrieve each item Long 2023

Training Data
63 electrodes x 
46 frequencies

Reduced pre-response retrieval state evidence 
for CRs during novelty detection

Classifier trained on positive 
and negative feedback flanker 
trials and tested on hits and 

CRs in the test/detection 
phases of E1 & E2


