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Probes are useful for solar system bodies with thick atmospheres – Venus, Titan, and the giant planets. They measure the composition of the atmosphere – major and minor constituents, noble gases, and isotopes – and thereby address basic questions about how volatile elements were scattered around the solar system and arrived at Earth. Probes measure temperatures, pressures, clouds, winds, and radiant heating, and thereby address basic questions about meteorology, climate, and habitability. They deliver landers to the surface and aircraft that survey the surface at altitudes 100 times lower than orbital altitudes. Such vehicles address questions about atmosphere-surface interaction, surface and subsurface history, and planetary internal structure and seismicity. The talk will focus on basic science questions that remain following the successful Venera, Pioneer Venus, Galileo, and Huygens probes and how probes might answer them. Principal published sources are (1) the Solar System Exploration Decadal Survey report: New Frontiers in the Solar System, Michael J. S. Belton, chair (National Academy of Sciences, 2003) and (2) the Community White Papers: The Future of Solar System Exploration, 2003-2013, Mark V. Sykes, editor (Astronomical Society of the Pacific, 2002).

