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Abstract: Energy consumption in our society is increasing
rapidly. A significant fraction of the energy is lost in the form of
heat. In this talk we introduce thermoelectric devices that allow
direct conversion of heat into electricity. Novel metal-
semiconductor nanocomposites are developed where the heat
and charge transport are modified at the atomic level. Potential
to increase the energy conversion efficiency and bring the cost
down to $0.1-0.2/W will be evaluated. Methods to reduce
thermal stress in thermoelectric modules under large
temperature gradients and applications to topping cycle power
generation will be discussed. We also describe how similar
principles can be used to make high speed micro refrigerators
integrated with electronic and optoelectronic devices.
Thermoreflectance imaging is used to localize hot spots and
separate Peltier cooling and Joule heating in the chip. Full field
transient thermal imaging with submicron spatial and 800ps time
resolution is achieved.
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