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Part I: Opening the Gate into Working Memory 
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Why Is the Prestimulus Alpha State  

a Good Predictor of Neural Gain? 

alpha synchronization in sensory cortex 

predicts firing rate 
 Haegens et al., 2011, Bollimunta et al., 2008, 2011 
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Neural Excitability as a Basis for Variability 

how can we tell whether the brain is 

in high or low precision mode? 

Hypothesis 

 

Spontaneous synchronization in 

the alpha-band (~10 Hz) inhibits the  

neural precision of the visual system  

by reducing neural excitability 
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Sequential WM Updating Task 
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Sequential WM Updating Task 
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Sequential WM Updating Task 

Analysis Approach 

 

Do alpha synchronization and  

recall error (or precision) 

correlate across trials? 
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Prestimulus Alpha Band Power and Phase  

Predict WM Accuracy 
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Prestimulus Alpha Band Power and Phase  

Predict WM Accuracy 

P
o

w
e
r 

c
o

rr
e

la
ti

o
n

 w
it

h
  

m
e

m
o

ry
 a

c
c

u
ra

c
y
 Power 

Phase 
P

h
a

s
e

 c
o

rr
e

la
ti

o
n

 w
it

h
  

m
e

m
o

ry
 a

c
c

u
ra

c
y
 

8 



Alpha Power Modulates Memory Fidelity 

ɓPRECISION ɓGUESS 
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Sequential WM Updating Task 
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Alpha State before Distractors 
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Conclusions I 
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1. spontaneous fluctuations in posterior alpha power and 

phase influence working memory performance 



Conclusions I 
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1. spontaneous fluctuations in posterior alpha power and 

phase influence working memory performance 

2. spontaneous power increases before a distractor also 

correlate with improved memory for protected items 



Part II: Opening the Gate out of Working Memory 
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do alpha oscillations act differently after memories are 

already encoded? 
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anticipatory alpha decrease 

Gould et al., 2011 Haegens et al., 2010 

alpha increase in WM delay 
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do alpha oscillations act differently after memories are 

already encoded? 
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anticipatory alpha decrease 

Gould et al., 2011 Sauseng et al., 2009 

alpha lateralization in WM delay 
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