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Introduction: Space debris is an increasing threat
to all near-Earth space activities; however, debris orbit
predictions — based on routine radar measurments — are
in many cases not accurate enough for e.g. scheduling
of collision avoidance maneuvers. To better handle the
resulting problems, more accurate debris orbit predic-
tions are essential.

One method to improve debris orbit predictions at
least for selected targets is the use of laser ranging to
such uncooperative targets [1], [2], [3]; using multi-
static laser ranging, even sparse laser ranging data can
improve orbit predictions by up to one order [4] — a
promising method e.g. in case of conjunctions pre-
dicted for only few days ahead.

Most ILRS laser ranging stations are operating at
the green (532 nm) laser wavelength, and are not able
to range to uncooperative targets with this configura-
tion. However, using the fundamental wavelength
(1064 nm), which is available in frequency doubled
systems anyway, should provide a significant im-
provement — up to a factor of 10 to 50, depending on
elevation [5] - in the overall debris laser ranging effi-
ciency. SLR Graz will implement and test this in the
next few months, using our standard 2 kHz laser at
1064 nm (0.8 mJ / pulse). If successful, this alternative
use of the fundamental wavelength — which is low-cost
and technologically easy to achieve - would allow a
significant number of ILRS stations to join the grow-
ing debris laser ranging club, at least for larger targets
— with radar cross section of a few m2 - in LEO orbits;
it would put ILRS into an important role within future
operational laser-based debris ranging and tracking
systems.
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