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Abstract only
Sunlight is an unlimited source of renewable energy, and once focused to high intensity it can be readily converted into electricity.  Photovoltaic cells used at high intensity achieve conversion efficiency of 40%, comparable to or better than the efficiency of conventional thermal conversion used in fossil fuel plants, and are inexpensive ($0.25.watt).  Solar electricity could be made at a price competitive with today’s prices from fossil fuel, if sunlight could be concentrated and directed to photovoltaic or thermal converters at low cost. 

Making astronomical measurements of faint stars and making electrical energy from concentrated sunlight require many of the same basic elements.  In both cases the light must collected from a large area and brought to a focus, and care must be taken to reflect and relay the light to the receiver with little energy loss.  In both cases the optics must be held well aligned with the target as is rises and sets, in a turning structure that will both resist wind buffeting in operation, and survive the extremes of wind over decades.  The direct photovoltaic conversion from light to electricity now used in astronomical detectors may also prove the most effective way to convert solar energy.   

Astronomers from Galileo and Newton to the present day have themselves built ever larger and more powerful telescopes to study the heavens.  Now astronomers at the University of Arizona are using the skills and facilities developed in making large telescopes to also design and build systems for low cost solar energy.  Seed support from the NSF 20 years ago started the Steward Observatory Mirror Lab, where now many of the nation’s largest telescope mirrors have been built.  With new seed support from the DOE and the State of Arizona, the Lab is developing innovative technology and facilities for making low-cost solar concentrators, in an optimized system of reflectors, low-mass trackers and photovoltaic converters.  If this effort leads to significant reduction in fossil fuel use, then the federal investment in astronomy technology made 20 years ago will have led to a product of great societal value, for making renewable energy and moderating climate change.

More information on solar work at Steward Observatory will be available in May 2009
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