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Optical Observation of Space Debris
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Abstract
A lot of space debris (dead satellites, launching rockets, etc and fragments of

them) are orbiting the Earth. It presents a difficult problem for manned space
activities, and obtaining precise information of the debris is an important requirement
nowadays. For lower orbits (say 1000 km) radar or lidar would be the best methods. But
for higher orbits (e.g., 36000 km of geosynchronous satellites) passive optical or
infrared observation would be more sensitive. We tried optical observations and
determination of orbits using meteorological satellites by Schmidt telescopes at the

Kagoshima Space Center and Kiso Observatory.
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Table 1. The target satellite.

COSPAR National Launch Longitude Period
designation name date
1989-79A Himawari 4 1989 Sep 5 140°E 1436 min
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Table 2. Schmidt telescopes used.

Site  Aperture Focal length Field Mounting
KSC 0.50 m 0.75 m 4°.2 X 14° (film) 4-axis
Kiso 1.05 m 3.30 m 6°.3 X 6°.3 (plate) equatorial

KSC: Kagoshima Space Center, Institute of Space and Astronautical Science
Kiso: Kiso Observatory, Institute of Astronomy, The University of Tokyo
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Table 3. Synopsis of the observations.

Site Series Period Number of frames Measured frames
KSC No. 1 1991 Qct 1-17 175 41

KSC  No. 2 1991 Nov 6- 9 37 16

Kiso 1991 Dec 18 1

Kiso 1992 Feb 5 2
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NZHOBRNC D W T, FHBEMENER ST HZEMBANOKEENXE AICIERCHBiHE
Chok, STKEHFLESTDRETT.
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