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ABSTRACT

Atmospheric aerosols (particles 10 nm to 10 m) play a crucial role in the Earth’s radiation balance and may hold the key to combating global warming. However, more knowledge is needed about aerosol sources, distributions and properties. This requires continuous observations from satellites, networks of ground-based instruments, and dedicated field experiments. The existing Ames airborne sunphotometers have contributed significantly to such field experiments by making sunlight transmission measurements at 6 or 14 discrete wavelengths. An airborne instrument that measures a continuous spectrum of the direct solar beam and of the scattered sunlight as a function of angular distance from the Sun will deliver considerably more information on atmospheric aerosols and gases but does not currently exist. Our envisioned instrument is targeted for autonomous operation on small or unmanned aircraft.

In a DDF project we address key technical challenges we encounter when designing the smaller, lighter, fully autonomous, more capable instrument described above. Demonstrating solutions to all the challenges will enable us to finalize the mechanical, electrical and optical design of an instrument that can win more extensive funding from NASA HQ (and other agencies such as NOAA and DOE) to build and fly the complete instrument. 

