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Abstract

A long-term continuous observation is essential for studies of time-dependent phenomena of the planetary atmo-
spheres and plasmas. A balloon-borne telescope system has been developed for remote sensing of the planets from
the polar stratosphere. In this system, a Schmidt-Cassegrain telescope with a 300-mm clear aperture is mounted on a
gondola whose attitude is controlled by control moment gyros, an active decoupling motor, and attitude sensors. The
gondola can float in the stratosphere for periods in excess of 1 week. A pointing stability of 0.1"rms will be achieved
by the cooperative operation of the following three-stage pointing devices: a gondola-attitude control system, two-
axis telescope gimbals for coarse guiding, and a tip/tilt mirror mount for guiding error correction. The first experi-
ment of the balloon-borne telescope system was conducted on June 3, 2009 in Taikicho, Hokkaido targeting Venus.
The balloon was launched at 4:10 JST and the system has been operating perfectly for two hours after launch. During
the first level flight at an attitude of 14 km attitude control was activated. Oscillation of the azimuthal angle of the
gondola was damped at an expected rate and the gondola was stabilized within an error of 12rms for a several min-
utes. Unfortunately capture of Venus images by the telescope was aborted because of failure in the onboard computer
occurred at two hours after launch. However, from the video signal from the Sun sensor azimuthal angular velocity of
the free gondola is estimated to be 20°/min or slower. These results from the experiments including the ground-based
tests suggest that the basic system concept of the balloon-borne telescope, especially the attitude control and tracking

technology, is correct. A more robust and a dependable onboard computer is required for a future experiment.
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Mode01: Sun Sensor{azimuth direction) Mode01: Sun Sensor(elevation direction)
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