
The Palomar Transient Factory (PTF) Survey &
Discovery of Small Mission-Accessible NEAs

Adam Waszczak
Graduate Student

Division of Geological & Planetary SciencesDivision of Geological & Planetary Sciences
California Institute of TechnologyCalifornia Institute of Technology



48-inch (1.2-m) “Oschin”
robotic wide-field imaging
[r-band]

 exposure time: 60s
 field-of-view: 7.3 deg2 / 11 CCDs
 limiting mag: r  20.5
 resolution: 1.0 arcsec/pixel
 typical seeing: 2.0 arcsec FWHM
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60-inch (1.5-m)
robotic imaging
follow-up
[ugriz-bands & 
SED machine]
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200-inch (5.2-m) “Hale”
spectroscopic follow-up [DBSP]
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PTF is a world leader in the discovery and
spectroscopic follow-up of extragalactic
transients (e.g., supernovae).



PTF detections of asteroids in general

Above: PTF discovery 
images of a ~200m-sized 

NEA (2013 HN11)

In past year, PTF submitted over 
500,000 observations
to the Minor Planet Center.

PTF is credited with more than
4,000 asteroid discoveries,
including 8 NEAs (in < 1km range).
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A Novel Approach: Synthetic Tracking

Conventional Streaked
Exposure

Synthetic Tracking
(~700 coadded images)

Shao et al. 2014, ApJ 728
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Initial PTF discoveries of new streaking NEAs

March 2013 
discovery 

August  2013 
discovery 



Small Near-Earth Asteroids in PTF: Simulation Results

These plots show the predicted observational circumstances of 
known small (< 10-meter) NEOs potentially viewable from Palomar



Streak-detection “Figure of Merit” for surveys



2016: The Zwicky Transient Facility (ZTF)


