The Southern Hemisphere Asteroid Radar and Optical Program
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Augmentation of Radar using Small Aperture Optical Telescopes
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augmenting SHARP observations with
Bagidly acquirable sub-metre-class 0.3-

m optical agertures such as those
managed by UNSW.

*+ Target set is exclusively Apollo/Aten class
NEOs because of their Earth orbit

Near Earth Asteroid Detection using Bistatic Radar

* In 2015 the Southern Hemisphere

Asteroid Radar Program (SHARP)
began its first radar observations
using available antenna time on
the 70m and 34m antennas located
at the Canberra Deep Space

crossing nature and classification as
potentially hazardous asteroids (PHAs).

UNSW manages two sub-metre class
wide field optical telescopes (Falcon and

Viper).
¢ The USAFA-led Fakon Telescope Network includes

anode in Canberra operated by UNSW Canberra

0.5m f8.1 main telescope with a 4m focal length.

Astrotech AT106 0.1m f6.5 refractive viewfinder
telescope with focal length 690mm,

+  The currently Installed cameras on both telescopes
are cooled, Atik 41dex (SONY ICXE25 sensor with
1380x1040 6.46um square pixels)

The pixel fizld of view from the main telescope s

Communication Complex (CDSCC). 1% tost asteroid

2005UL5
Doppler compensated continuous Distance 0.124 Au
wave signal transmitted at near e
Earth asteroid targets at either

2.114 GHz (14.2cm S band) or
7.15945 GHz (4.2cm X band).

Reflected echoes were received at

2 test asteroid
1998wWT24
Distance D028 Au
Diameter 900m

’

. 10 Dec 2015 16 prad, and 65 prad in the viewfinder
the 64m Parkes or 6x22m Australia Obsfr;-‘:élom can be automatically or manually
Telescope Compact Array (ATCA) L
antennas at Narrabri Australia,
depgnc!n_ng upon schedule Imagery of 2012 UX68 courtesy of NZ colleagues, Alan
availability of these facilities. Gilmore and Pam Kilmarten,
Tiobinbilla DSS43 70) ri
Tran:nir,:bal‘d 711:;&".1 ;;.-:»62’:,‘»« 2126Mhz - - -
e camoa Next Steps for Southern Hemisphere Asteroid observations
. * Leveraging the progress from the NEA campaign in the first half
2022 Observations P — of 2022, we propose continuing with SHARP observations in the
£ M =t latter part of 2022 and early 2023 including:
NEA Class Dl:é:r ;r""’" RJJ““ SHARP Configuration ::” Vis | Optical Scope i Wiwfw;’*“ﬁ& +  Future NEA target planning for radar bistatic and small optical telescopes
( ) [m‘]"mer Lo a8 b - - . - - * Simulation of echo signals and interpretation vs NEO characteristics
2001 Apollc | aMar 500-1200 | 12.8 CDSCC34m  Xband | 18.5 Falcon 0.5m . . ‘P’IL}QI o * Development of Stokes Vector Analysis with existing radar bistatic NEA data
ce21 2022 Tw/HTCA Rx (Clouded) : ?Wf'i"n‘,i\i A WWM[ « Translation asteroid target Interpretations to near Earth human made
1063) —= = I B 3 objects
ig?g Apallo i;:;r 300-800 | 8.4 ?ﬂiﬁgm‘ ¥band | 15.4 ;‘:';Tﬂ"f'lim A * New NEA targets are proposed for the latter half of 2022 and
(117} £ oo Mol early 2023 including further Apollo and Aten class asteroids:
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(135) MZ 0.35m £ %MWMN&@W“ + The Falcon 0.5m, Viper 0.4m, UWA Zadko 1.0m, Perth Observatory C-14 and
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(147-148) Spectroscopy e ) + UTAS array of radio telescopes at Katherine (NT) and Hobart (TAS), including
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During lanuary to luly 2022, the southern hemisphere asteroid radar program [SHARF) observed five NEO's together with the family of sub-metre optical telescopes
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