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Earth to Geosynchronous Satellite Laser Long-Path Absorption System
for Measuring Atmospheric Trace Gases

Nobuo SUGIMOTO'
! National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki 305-8506

Abstract: Laser long-path absorption system using a detection system on a geosynchronous satellite is discussed
based on the results obtained in the Retroreflector in Space experiment performed with RIS on ADEOS in 1996. One
way long-path absorption method to a receiver on a geosynchronous satellite is highly efficient compared to the RIS
experiment. It does not require a large aperture high-speed satellite-tracking telescope, and the laser power required is
much lower. The laser transmitters similar to pulsed Integrated Path Differential Absorption (IPDA) lidars can be
used for the ground stations. Multiplexing of the measurements from multiple ground stations is possible using time
sharing. It would be also possible to apply dual comb spectroscopy. The system will be useful for observing
atmospheric trace gases (such as carbon dioxide and methane) that complement passive satellite sensors and space-
borne IPDA lidars. It will be also useful for calibration and validation of passive satellite sensors.
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