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Why brain oscillations? 

Brain Oscillations = Communication Mechanisms! 
(Varela et al., 2001; Nat Neurosci; Fries et al., 2005; Trends in Cogn Sci) 

Large Scale 

Phase: 

Local Scale 

Power: 



The Classic Model 
„Fire together wire together“ 

Time 

Brain Oscillations = Neural Synchronization = Memory 
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Theta and Gamma Sync. 
positively related to 
memory 
• Rutishauser et al. (2010) Nature 
• Fell & Axmacher (2011) Nat Rev Neurosci 

How is desynchronization related to memory? 

Brain Oscillations and Memory 

Staudigl & Hanslmayr (2013) Curr Biol 



Alpha/Beta power decreases predict memory 
formation 
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Rem. vs. Forg. 
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• Question 

– Are beta power decreases in the left IFG 
epiphenomenal? 

– Are they causally relevant to memory formation? 

– Can we entrain beta oscillations in the left IFG and 
would that impair memory formation?  

Summary and Question 

EEG-BOLD correlations 



rTMS-EEG and Encoding 
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Hypothesis: Entrainment of beta oscillations at left IFG 
specifically impairs memory encoding 



rTMS-EEG - Behavioral Data 

Hanslmayr, Matuschek, Fellner (2014) Curr Biol 
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Single Trials 

Entrainment Echo 

clean EEG 

ERP 

ERP Pow. 

EEG contaminated by artefacts 

rTMS-EEG – Evidence for Entrainment 
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rTMS-EEG – Evidence for Entrainement 
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rTMS-EEG – Evidence for Entrainement 
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Open Question 

• Higher frequencies? 
tACS 

Verena Braun 



The information via desynchronization hypothesis 
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Take home messages 

• Alpha/Beta desynchronization plays a very active and causal 
role for memory formation and may represent information. 

• Brain oscillations can be entrained by external stimulation and 
observed in terms of echoes. 

Wednesday, 4pm-6pm 
Poster Session 3 
Rooms P9-P11 
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rTMS-EEG – Evidence for Entrainement 

SME Sham (0.0 – 0.5 sec) 
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rTMS-EEG – Evidence for Entrainement 
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