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Agenda

�ƒ Welcome Remarks
�ƒ Presentations

�ƒ Robert M. G. Reinhart
�ƒ Matthew Nelson
�ƒ Mike Esterman
�ƒ David Boas
�ƒ David C. Somers
�ƒ Rhoda Au
�ƒ Hugo J. Aparicio
�ƒ Vijaya B. Kolachalama
�ƒ Claire Cordella
�ƒ Swathi Kiran

�ƒ Closing Remarks
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Using Electrical Current to Selectively Improve
Different Memories in Older People

Robert M. G. Reinhart
Department of Psychological & Brain Sciences

Department of Biomedical Engineering
Center for Systems Neuroscience
Cognitive Neuroimaging Center

Center for Research in Sensory Communication 
& Emerging Neural Technology
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Aging & Memory
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Distinguishing Memory Systems

Greve et al (2010) 
J Neurosci

Simons & Spiers et al (2003) 
Nat Rev Neurosci
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Noninvasive Brain Stimulation Protocols

Grover, Wen, Viswanathan, Gill, Reinhart (2022) Nat Neurosci; Reinhart (2022) Science



Long-lasting, dissociable improvements 
in working memory & long-term memory

The speed of memory improvements over 4 days 
predicts memory benefits 1 month later

Bigger memory improvements 
in people with poorer cognitive function

Grover, Wen, Viswanathan, Gill, Reinhart (2022) Nat Neurosci

Selective, Sustainable Memory Enhancements
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Thank You

Robert M. G. Reinhart
Department of Psychological & Brain Sciences

Department of Biomedical Engineering
Center for Systems Neuroscience
Cognitive Neuroimaging Center

Center for Research in Sensory Communication 
& Emerging Neural Technology
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Matthew Nelson
Assistant Professor

Department of Neurosurgery, Heersink School of Medicine; 
University of Alabama at Birmingham

Phrase Structure Building in the Brain
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What is special about the human brain?

A linear representation of words is insufficient 
for language: Hierarchy is needed

The  car  at  the  stoplight  is  blue(                                  )(                          )

A capacity to combine basic symbols using nested rules is a unique 
characteristic of the human language faculty.
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Same
or 

Different?

Ten sadstudents of Bill Gatesshouldoften They shouldsleep

400 or 600 ms
2200 ms

Main sentence

Delay Probe

Response

Word-by-word 
visual 

presentation

• 3 to 10 word sentences

• Simple sentences with a noun phrase 
followed by a conjugated verb phrase

• Optional complements (“of Bill Gates”) 
and location adjuncts (“under the 
bridge”)

• Merge

Nelson, et al. PNAS 2017

• ECoGand depth 
electrodes

• Broadband high 
gamma power 
(70 – 150 Hz)

Bill Gatesmet two very tireddancersin Dallas
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Nelson, et al. 
PNAS (2017)

Brain activity closelytracks
sentence-internal phrase structures
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Brain activity closelytracks
sentence-internal phrase structures
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