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!  The Sutherland site 
!  South African resources 
!  Outside asteroid projects 
!  Current asteroid projects 

Overview 



Sutherland 

Cape Town"

Lat.: -32º22ʹ′32.0ʺ″, Long.: +20º48ʹ′38.9ʺ″,  
Alt: 1768m 
Median seeing of 1.28 arcsec 
Aseasonal with ~75% nights useable 
Very dark astronomical site  



Sutherland (dark sky) 

2012: ASA Earth Observatory image by Robert Simmon, using Suomi NPP VIIRS data provided courtesy of Chris Elvidge.  



Relevant telescopes & instruments 

!  SALT (the Southern African Large Telescope) 
!  10-m aperture (variable throughout track, ≥ 7m) at a fixed altitude (37º from 

zenith) 

!  SALTICAM (10’ diameter imager, FT & slotmode) 

!  RSS (Robert Stobie Spectrograph; long-slit spectra R~300-10000) 

!  Highly competitive; South Africa has 1/3 share, queue based 

!  Useful for faint targets; however, non-sidereal tracking is under commissioning and 
pointing is extremely limited. 



Relevant telescopes & instruments 

!  74” (1.9m) 
!  Imagers: 

"  SAAO CCDs (STE3/4, range of filters, 2.4’ & 1.2’ FoV) 
"  SHOC (Sutherland High-speed Optical Cameras; Andor iXon 888, high-speed, 

range of filters, 1.3’ or 2.8’ FoV) 

"  PFC (Prime Focus Camera, under construction; ~10’ FoV) 

!  Spectroscopy: 

"  Grating spectrograph with CCD; 1.2-1.5 arcsec slit; resolution 1000-10000 

!  Moderately competitive; scheduled in weeks, soon to be service observing 

!  Non-sidereal tracking is under commissioning and FoV is currently small. 



Relevant telescopes & instruments 

!  40” (1.0m) 
!  Imagers: 

"  SAAO CCDs (STE3/4, range of filters, 5.3’ & 2.6’ FoV) 
"  SHOC (2.9’ FoV) 

!  Typically available; scheduled in weeks 

!  Non-sidereal tracking is under commissioning and FoV is currently small. 



Relevant telescopes & instruments 

!  1.4-m IRSF (joint Japanese & SAAO) 
!  Imager: 

"  SIRIUS (Simultaneous-3color InfraRed Imager for Unbiased Survey)  
"  6.7’ x 6.8’ FoV in J, H, K 

!  Spectroscopy: 

"  IR spectrograph under construction 

!  Moderately competitive; scheduled in weeks (SAAO ~50% of time) 

!  Non-sidereal tracking is unknown and spectrograph doesn’t have firm timeline. 



Relevant telescopes & instruments 

!  Hosted telescopes (owned by international organizations): 
!  LCOGT (Las Cumbres Observatory Global Telescope network): 

"  3x1m, robotic telescopes in Sutherland 
"  26’ x 26’ imager, with 51s overhead per frame; guide cameras 

"  SAAO gets 10% of time on 1-m telescopes worldwide 

!  KMTNet (Korean Microlensing Telescope Network): 
"  1.6-m telescope, should be operational within a year 

"  2 deg. x 2 deg. imager 
"  SAAO encouraged to collaborate*, gets 10% of time off galactic-bulge season 

!  Unknown non-sidereal tracking capabilities, access for South Africans is limited. 

* There is a proposed Korean science program to characterize NEOs, ”KMTNet DEEP-SOUTH: KMTNet deep 
ecliptic patrol of the southern sky” (PI: Hong-Kyu Moon) 



South African astronomy personnel 

!  Total PhD astronomers in South Africa:  ~ 140 
!  ~1/3 cosmology 

!  ~1/6 stellar 

!  ~1/4 extragalactic 

!  ~1/6 radio/electronics 

!  + a few others 

!  2 planetary people (+1 transient) 



South African astronomy personnel 

!  Total PhD astronomers in South Africa:  ~ 140 
!  ~1/3 cosmology 

!  ~1/6 stellar 

!  ~1/4 extragalactic 

!  ~1/6 radio/electronics 

!  + a few others 

!  2 planetary people (+1 transient) 

Amanda Gulbis (SAAO; ~6 years in RSA) 
stellar occultations, outer Solar System, instrumentation 

Henry Throop (U. Pretoria & PSI; 2 years in RSA, temporary) 
rings, outer Solar System, astrobiology 

David Trilling (NAU; sabbatical in Cape Town from July 2014-2015) 
protoplanetary disks, outer Solar System, some asteroids 

+ students as funding and time allow! 



Asteroid observations with SALT 

Light curves and periods were derived for 26 small near-Earth asteroids (H < 20.5).  (left) Light curves for 
four objects (notably, 2007 KE4 was moving 44”/min), (right) a study that found rotational changes due 
YORP for some NEAs should be detectable in the future. 

From Kwiatkowski, et al. (A&A 511, A49, 2010; A&A 509, A94, 2010) and Kwiatkowski (A&A 509, A95, 2010). 

!  Photometric observations of NEA light curves 



Asteroid observations with SALT 

SALT observations of a V=18.7 NEA. (left) Light curve in Sloan r’ showing a lower limit of a 2-hr rotation 
period, (middle) color-color plot demonstrating the most compatible asteroid type (S), and (right) a least-
squares fit of the H–G relation to the phase curve.  The absolute magnitude was found to be 21.54±0.1, 
corresponding to a size of 130±20 m. Dynamical simulations show the object has been an Amor for the past 
105 years but will likely be Earth-crossing 50-100 kyr from now. The size, rotation, and orbit make it 
relatively suitable for a human mission. 

From Christou, A.A., T. Kwiatkowski, M. Butkiewicz,A. Gulbis, C.W. Hergenrother, S. Duddy, and A. Fitzsimmons, Physical and 
dynamical characterisation of low ΔV NEA (190491) 2000 FJ10, A&A, 548, A63, 2012. 

!  Photometric observations to study the physical and dynamical 
properties of an NEA  



Asteroid observation with the IRSF 

This was ninth closest encounter recorded, and the first with advanced knowledge.  The asteroid was 
absolute magnitude H=24.1 (~40 m diameter).  (left) H-band, 30s image from the IRSF, pre-flyby. (right) 
Post-flyby light curve, from multiple observatories. Spectral and photometric observations well before and 
after show a possible spin-down during the encounter, consistent with modification through gravitational 
torques and/or deformation. 

From Moskovitz, N. et al. The Near-Earth Flyby of Asteroid 367943 (2012 DA14), Icarus, in prep., 2014. (Presented at 2013 
AAS DPS and AGU meetings.)  

!  Close encounter (~4 Earth radii) of 2012 DA14 in Feb. 2013 



Current asteroid projects 

!  The Visible Spectral Properties of Trojans and NEOs   
     NSF, PI: Andy Rivkin (JHU/APL), Collaborators: A. Gulbis (SAAO), J. Emery (U. Tenn), D. 

Trilling (NAU), C. Thomas (NASA), E. Howell (Arecibo), R. Binzel (MIT), and F. DeMeo 
(Harvard) 

!  Spectrophotometric observations for hundreds of Trojan asteroids and dozens of 
NEOs (will roughly triple the known colors for Trojans)  

!  Observations from N & S hemispheres (Arizona & Sutherland; have time on 1.9m in 
current quarter)  

!  Goal is taxonomic classification and measurement of spectral slopes 

The Trojan asteroids fall into two groups based on average visible 
and near- IR spectral. These groups can easily be distinguished 
from one another in the 0.4-1.0μm spectral region. Figure from 
Emery et al. (AJ, 141, 25, 2010). 



Current asteroid projects 

!  Physical Characterization of Near-Earth Asteroids 
       PIs: Henry Throop (U. Pretoria; PSI) & Vishnu Reddy (PSI) 

       Collaborator: A. Gulbis (SAAO) 

!  Using the 1-m telescope to measure light curves (have time in current quarter) 

!  Goal is to constrain rotation period, shape, binarity, and size  


