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In this talk, I will describe our attempts to develop new methods for 
cognitive neuroscience that combine brain stimulation with brain 
imaging.  There are many reasons for developing these new 
multimodal techniques. In previous work, brain imaging has made great 
progress in understanding the mechanisms of normal and abnormal 
human brain function. However, this has been mostly observational, 
unable to prove causation, and has provided few real-world benefits 
forfor treating brain and mental illness. By contrast, brain stimulation 
offers the hope of better understanding causation and of developing 
new treatments for brain and mental illness, but has been plagued by 
failed replications. The multimodal combination of imaging and 
stimulation may provide many mutual benefits. Several studies using 
fMRI and EEG to guide tDCS electrode placement, producing large 
and replicable enhancements in learning and attention, using 
closed-loopclosed-loop EEG to guide tACS to improve sleep quality and memory 
consolidation, and using MEPs, EEG, MEG and MRS to infer the 
mechanisms of action of stimulation, including the effects of tDCS on 
hallucinations in schizophrenia and transcranial ultrasound (TUS) 
effects on brain function, among others.  Possible future directions for 
these combined areas of research will be discussed.
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