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Ground-based microwave detection of the Space Shuttle exhaust plume in the polar lower thermosphere

Since 1995 we are running a 22 GHz water vapour heterodyne spectrometer in Andenes at 69 N, 16E. This instrument usually provides water vapour altitude

profiles from 35 to 85 km. Since the water vapour number density is

decreasing dramatically between 75 and 85 km, the upper mesospheric microwave

signal becomes very weak. The integration time required for a retrieval increases from several hours at 75 km to a few weeks at 85 km. Usually

there is no way to detect water vapour above 85 km from the ground. 

Nevertheless we got several detections of very strong emissions at 22 GHz

from above 85 km for integration times of only 20 minutes. A careful data analysis showed that most detection happened 1 to 3 days after Space Shuttle launches. We believe that we detected  Space Shuttle exhaust plumes

which consists of almost pure water vapour. The detections and their

interpretation will be presented.

