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EFFECTS OF ON-ORBIT AGING OF CZ-3 R/B BY AVERAGE REFLECTANCE SPECTRA

Abstract

The identification, characterisation and tracking of space debris is an important element in solving
space environmental problems. However, space debris is difficult to characterise and identify quickly
and accurately due to its small size, wide distribution and irregular shape. Reflectance spectroscopy,
as a highly sensitive optical measurement technique, is very suitable and promising for space debris
characterization and material identification. However, in our long-term observations, we have found that
the reflectance of space targets often correlates with their on-orbit time, and is often accompanied by a
reddening phenomenon. In order to evaluate the effect of the on-orbit time on the reflectance spectra
and to characterize space debris more accurately, we used the 80-cm aperture telescope of the Purple
Mountain Observatory (PMO) to observe the spectra of the third stage rocket bodies of the CZ-3 series
located in the GTO and SSTO orbits in the visible wavelengths, which are basically of the same shape,
size, and material, and have an on-orbit time ranging from 2 months to 40 years. After seven months of
spectral observations, we obtained reflectance spectra of 41 targets at several different phase angles. The
average spectra for different on-orbit durations were compared after averaging the spectra for each phase
angle of the same target. The results show an overall negative correlation between on-orbit time and
target reflectance. We fitted a function to this negative correlation at 10 wavelengths ranging from 400
nm to 800 nm , which will help to better characterize and identify space debris using reflectance spectra.



