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ABSTRACT

Optical technique is currently used for detection of small space

debris at a high altitude of more than 6,000 kilometers, in place of its
microwave radar detection. This paper addresses technical aspects of space
debris optical observation systems and gives preliminary discussions on
detection capabilities which should be further improved to both establish and
update space debris distribution models based on precise observation data.
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Fig. 1. Detection Capabilities of the

Space Surveillance Network



Table 1.

Example of space debris observation parameters

Debris Diameter d (m) 0.5

Scattering Cross Section o4 (m?) 0.0196 Albedo 0.1, Perfect spherical diffuser
Detection Range R (km) 40,000

Wavelength A (um) 0.55

Sun lIrradiance Ps (W/m2-.um) 195 = 0.55 um

Debris Irradiance He  (W/m?-um) 3.8E-16 Hs=o o*Ps/(27R?)

Visua! Magnitude Mo 19.9 Mg=-2.5-10g[Hs/3.64E-8(W/m2-um)]
Atmospheric Transmissivity na 0.5

Telescope Diameter D (m) 1.5

Optics Efficiency No 0.1

Filter Bandwidth A (um) 0.2

Quantum Efficiency n 0.5 Si-CCD

Readout Noise N (ct.) 20 LN.-Cooled Type

Pixel FOV 6, (urad) 3.3 Total FOV of 1.2x2(mrad?)

Image Degradation n 0.05 Image blurring over 20 pixels
Integration Time T (sec) 60

Received Power P, (W/pixel) 3.45E-19 P,=HsewD?®/4-4A*na*Nna'M

S/ N Sh (dB) 2.1 Sn=mn 71 P, /(hu)/N, )
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