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• Theta ERS and Alpha ERD interactions 

on memory have been previously found.

• This and theta’s flagging and coding 

mechanism may explain the effect in 

subsequent Associative Memory.

• Future testing will focus on theta band 

activity with post-hoc analyses of 

interactions with other frequencies, 

including alpha.

• Preliminary testing of theta shows 

promise for both pre- and post-stimulus 

theta predicting subsequent memory.

• Future testing will explore Individualized 

Alpha Frequency (IAF) and optimal 

oscillatory phase for alpha.

• The algorithm is successful in eliciting 

pre-stimulus brain states within 

reasonable bounds.

• Pre-stimulus ⍺ power does not predict 

subsequent memory directly.

• ⍺ Event-Related Desynchronization 

(ERD) has a negative relationship with 

associative memory in the Lo ⍺ condition.

• Alpha power at encoding has been 

shown to improve subsequent memory, 

but open-loop paradigms limit 

analyses.

• We used a closed-loop paradigm using 

EEG to trigger stimuli based on high- or 

low-alpha state.

• We studied the relationship between 

pre-stimulus alpha states & subsequent 

memory at encoding.

A low-alpha pre-stimulus state will predict 
better subsequent memory via memory 
task performance, compared to a high-
alpha pre-stimulus state.

EEG data was near 

simultaneously collected 

and analyzed via an FFT

Trials only began 

after a Hi or Lo ⍺ 

state was achieved
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Individual distributions were 

collected during a practice task 

and continually updated 

throughout encoding.

Trigger sampling window – 1s

Trigger sampling rate – 4Hz

EEG sampling rate – 500Hz

Individualized ⍺ 

Distribution

50% Lo 
alpha (<18th 
percentile)

50% Hi 
alpha (>82nd 

percentile)
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Subsequent memory effects from Brain-state manipulation

Brain-state manipulationBehavior
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Timecourse of ⍺-power in Hi and Lo Trials  
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Event related desynchronization (ERD) correlations with HR:

• No prediction with difference between Hi and Lo conditions

• Strong negative correlation with associative memory in Lo ⍺ conditionAlpha power prediction of subsequent memory not found

Hi ⍺ > Lo ⍺
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Rem > Forg: Lo ⍺ Trials 
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Rem > Forg: Hi ⍺ Trials 

F
re

q
u
e
n
c
y
 (

H
z
)

30

25

20

15

10

5

Time (ms)
-3000 -2000 -1000 0 300020001000

2

0.5

0

1.5

1

-0.5

-1

-1.5

-2

N = 9

M
e
a
n
 E

R
S

P
 (

d
B

)

Subsequent Memory by Theta
3

2

1

0

-1

-2

-3

-4

-5

-6

-7
HiRem     HiForg    LoRem     LoForg

NIH Grant: R01AG075417

Alpha ROI defined as -1000 to 0 ms from 8-12 Hz.

N = 840 trials

Mean = 2.51
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Conceptual Retrieval: Hi-Lo ⍺ 

ERD x Subsequent Memory
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Associative Memory: Lo ⍺ 

ERD x Subsequent Memory
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