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Abstract:   
 

The ability to control temperature fields at the nanometer scale enables 
new capabilities for nanomechanical characterization and nano-
manufacturing.   This talk provides a broad overview on research into 
thermal and thermomechanical processing at the nanometer scale. The 
first part of the talk describes atomic force microscope cantilevers with 
integrated thermal elements capable of measuring temperature-
dependent physical, electrical, and chemical properties on the 10 nm 
scale.  Such measurements enable quantitative material identification 
well below the diffraction limit of conventional spectroscopy.  The second 
part of the talk describes nanomanufacturing with these probe tips.  
Such tips can form three-dimensional features in polymer, metal, and 
glass with 10 nm resolution and include both mechanical forming and 
thermally-activated chemical reactions.  The properties of these 
nanostructures will be described, as will the scale-up of these 
manufacturing techniques to conventional scales. 
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