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Space Debris Studies at Kyoto University
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Size, shape and spin estimation of space debris is an important task in evaluating its trajectory evolution and
collision probability with resident objects in space. This paper shows the magnitude and rotation of space
debris can be estimated by investigating the Doppler shift with a Single Range Doppler Interferometry (SRDI)
method. The theory of SRDI method is discussed and its usefulness is confirmed by numerical simulations.
Furthermore, fluctuation of Doppler shift of known space debris were successfully observed by the MU radar
of Kyoto University and the size and spin rate of some space debris were successfully estimated. This paper
also proposes a new method for the removal of space debris. The Lorentz force acts on electrostatically
charged objects moving in the Earth ’s magnetic field. This implies charged space debris orbit can be
controlled and debris may be removed by controlling its charge amount. In this paper, we propose various
charge control sequences for debris removal and investigate their performance via numerical simulations.
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Space Debris Environment
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Study on Space Debris Observation Method
Using Kyoto University MU Radar
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Space Debris Identification
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Space Debris Observation by Radar
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Space Debris Observation by SRDI Method
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Space Debris Observation by SRDI Method
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Outline of SRDI Method
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Middle and Upper Atmosphere Radar of
Kyoto University

http://www.rish.kyoto-u.ac.jp/DCRP/MU.html http://www.rish.kyoto-u.ac.jp/~mu/detail.html

MU Radar Space Debris Observation
(46.5 MHz)

B3R T REEG
JHA0" ~30° )

=
270 90
(7)1 ()

iab-{ﬁﬁ)

This document is provided by JAXA.



BT [AR=AFTYT—ray 7| HHEEE 423

MU Radar Space Debris Observation

— Observed data
—— Antenna Pattern Fitting
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MU Radar Space Debris Observation
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Future Studies of Radar Observation
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Study on Charge Control Sequence for Debris
Removal Using Lorentz Force
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Debris Removal Using Lorentz Force
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Charge Control for Debris Removal
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