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Mission: To reveal scientific insights and design principles that enable a next-generation electrical energy storage technology based on dense 
mesoscale architectures of multifunctional nanostructures.                  NEES (2009-2018) 

Nano science and technology promise enhancement to batteries and capacitors through higher 
power at given energy, accompanied by new possibilities for better capacity retention and safety. 
Precision multistep synthesis has enabled the creation of heterogeneous nanostructures, 
involving multiple materials to confer the needed multifunctionality and to understand how 
design influences electrochemical behavior at the nanoscale and storage performance of 
nanostructures. Exemplary advances include: (1) Si nanowire and nanotube structures with 
integrated electron transport components that achieve robust Li cycling despite large volume 
changes; (2) nanopore battery configurations to assess fundamental limits on electronic and  ion 
transport in highly confined environments; (3) solid state electrolyte and battery configurations 
for scaling safe materials to the nanoscale; and (4) 3D nanostructure forests, both regular and 
pseudo-random, to analyze mesoscale architectures and new scientific challenges emerging at 
the mesoscale. 

Major	Thrust	Advances	
Ø Nanostructure	Interface	Science	
Ø Mesoscale	Architectures	and	Ionics	
Ø Nanostructure	DegradaIon	Science	
Ø Solid	State	Energy	Storage	
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