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1. Canberra/ATCA Bistatic Radar

Astronomical radar observations have been used to probe
surfaces of all the solid planets and many smaller bodies in the
solar system. More recently, there has been considerable interest
in using radar observations both to characterize near-Earth
asteroids (NEAs) and determine their orbits more precisely. The
motivation for radar observations of asteroids 1s three-fold. First,
asteroids represent primitive remnants of the early solar system
and characterization of their properties such as shape, rotation
state and existence of satellites can provide insights into their
evolution and parent population(s). Secondly, precise knowledge
of their orbits is essential to assess the extent to which they might
represent impact hazards to the Earth, and finally, they represent
targets for spacecraft, both robotic and crewed. Over the past
years we have successfully developed and demonstrated a
Southern Hemisphere radar capability using the Canberra Deep
Space Communication Complex (CDSCC) as transmitters and
Murriyang, the Parkes 64m Radio Telescope (Benson et al. 2018)
and the Australia Telescope Compact Array (ATCA) as
receivers (Horiuchi et al. 2021, Kruzins et al. 2023, Reddy et al.
2024). More recently, we also utilize University of Tasmania
radio telescopes such as the Ceduna 30m Radio Telescope for
bistatic radar receiver (White et al. 2025).

Canberra Deep Space Communication Complex (CDSCQC)

4. 2005 LW3 and its moon

NEA 2005 LW3 (about 150-m) was discovered by the
Siding Spring Survey (Australia) on 5 June 2005 and
approached within 0.0076 au (2.96 lunar distances).
SHARP observations revealed a sharp spike in
Doppler profiles as indicative of a moon orbiting the

Keference ATCA NEA 2022 RM4 (about 400-m) was discovered on 12 September 2022 by Pan-STARRS2 and asteroid. ~ Subsequent ~ Goldstone  delay-Doppler
Benson, C. et al. 2018, Radio Science, 52, 1344 classified as Potentially Hazardous Asteroid (PHA). SHARPR observed it as Target of observations 1maged the binary asteroid. The
Horiuchi, S. et al. 2021, Icarus, 357, 114250 Opportunity and revealed its elongated structure and refined its orbit, allowing the close discovery was reported to CBAT.

Kruzins, E. et al. 2023, Front, Space Technol, 4, 1162916 encounter predictions to be improved for the next 550 years. gg%s/ {g&z.cbo’r.eps.horvord.edu/ lau/cbet/005100/CB
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8. Apophis Encounter in April 2029

In 2029, Apophis will encounter Earth within 4.9
Earth radii of the Earth surface. Apophis will
approach from the south at a declination of about
-30 deg, rapidly move past Earth, and then
recede at a declination of +17. Apophis will be
observed extensively by the Deep Space
Network radars at Goldstone and Canberra.
SHARP can track Apophis considerably more
rotation coverage than is possible at Goldstone
due to 1its longer view period prior to April 13,
for 12 hours as day as it approaches (and 9 hours
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