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fMRI: Spatial Temporal Dynamics	
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Resting-State BOLD Connectivity�

Resting State 	


Correlation Map	



Task-Related 	


Motor Activation Map	



Resting State fMRI Signals	
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Cortices	


	



Wang et al 2010; Rack-Gomer et al 2011	
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BOLD Signal Chain �

Ianetti and Wise, MRI, 2007	



Cohen et al 2002	



Carbon Dioxide�
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Biswal et al, JCBFM 1997	



Caffeine’s Effects on BOLD, CBF, CMRO2 �

Liu et al, NIMG 2004;  Griffeth et al, NIMG 2011; Chen and Parrish, NIMG 2009 	



Functional connectivity maps for representative subject	



Caffeine’s Effect on Resting-State BOLD 

Rest	



Activation Map	



Rest	



Rack-Gomer et al, NIMG, 2009	
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Caffeine’s Effect on Resting-State BOLD 

Wong et al, NIMG 2012	



Blood	
  Volume	
  

Oxygen	
  Metabolism	
  

Blood	
  Flow	
  

Vascular/Metabolic	
  
Factor	
  

Res$ng-­‐state	
  	
  
Neural	
  Fluctua$ons	
  

Hemodynamic	
  	
  
Response	
  Func$on	
  

Res$ng-­‐state	
  	
  
BOLD	
  Fluctua$ons	
  

Experimental Design �

 

OR	



Caffeine	

 Placebo	



4        6	



PRE	



POST	



Magnetoencephalography (MEG)�
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Source Space	

Sensor Space	



Inverse Model	



Forward Model	



Brookes et al	


2011	



MEG	
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Tal et al, In Preparation	



fMRI and MEG Connectivity	
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Tal et al, In Preparation	



Changes in fMRI and MEG Connectivity	
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Tal et al, In Preparation	
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Changes in MEG Connectivity	



Tal et al, In Preparation	



Simultaneous EEG/fMRI 

Original data	


MR gradient removed, 
filtered, and down-
sampled to 250Hzs	

 Cardio-ballistic artifacts removed	



Laufs, NIMG 2012 	
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Wong et al, In Preparation	




