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Abstracts . A compact laser rader system has been constructed and tested for measur-
ing the information on debris around a spacecraft. This system has intended to detect a
distance from the radar to debris and to measure the velocity components of debris. The
system aims at capability to detect the particle with a seze of 1 mm at 1 km apart.

The information on debris becomes improtant for evaluating the degradation of
spacecraft surface and onboard instruments exposed in the space. Also, it becomes much
more important to know the information on debris in order to protect the human
activities in the space, bacause the number density of space debris increases as the
increase of human space activities. Many space researchers have been pointing out the
potential hazard of the space debris to all human activities in the space.

We have constructed a laser radar system to detect debris in the orbit. The engineer-
ing model of laser radar system was composed of a Nd : YAG laser, a light beam
expander, a telescope, a CCD area sensor, a photomultiplier, and cpu. The laser ejects a
pulsed conical beam (2 nd harmonics, 532 nm). An image scattered by debris was focused
on CCD image sensor and a small part of scattered light was detected by a photomultip-
lier to determine a distance from the laser radar by using time delay. A displacement of
image gives three velocity components.

We have checked the abilities of laser radar system by using the engineering model.
It is revealed that the system has enough potential to construct a flight model of laser
radar system with enough abilities to detect a small debris and to determine its orbital

elements.
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