
  

Generate a daily 
ephemeris using 
orbfit.

The ephemeris can be thought of 
as a series of line segments in 3 
dimensions: time, RA and Dec. 
SSOS builds an integer-valued 
bounding box (in both time and 
position) around each segment. 
The ephemeris is saved as a 
temporary table with both the 
integer bounding boxes and the 
exact (floating point) values.
 
SSOS then joins this temporary 
table to its observation table. For 
speed, the integer bounding boxes 
are matched first. If a match is 
possible (ie. if the bounding boxes 
overlap) SSOS does a linear 
interpolation to determine the 
position of the object at the time of 
the exposure. A match occurs if this 
position is within the footprint of the 
image.

A typical 20 year ephemeris can be 
matched to 1.6 million images in 
less than a second. On average, a 
search will return 20 images of a 
given  asteroid, but this number 
can range from 0 (no hits) to 
several hundred.

SSOS database:
Stores for each image
  - exposure midpoint
  - RA, Dec of centre
  - image extent
  - when possible,
    detailed image footprint
  - exposure time
  - filter
  - object name
  - an integer-valued 
bounding box in time, RA 
and Dec

CFHT/MegaCam
And WIRCam

Gemini/GMOS imager

HST/Various instruments

Generate a daily 
ephemeris using a 
query to either the 
Lowell Observatory 
or MPC ephemeris 
web services or by 
looking up orbital 
elements and using 
orbfit.

Fit orbit and 
generate a daily 
ephemeris using 
either the code of 
Bernstein and 
Khushalani (2000) 
or using a query to 
the MPC New 
Object Ephemeris 
web service.

Query results

Ephemeris 
already 
generated.

User input
One of four methods: discovery arc, 
object name, orbital elements, or 
ephemeris Convert to

ephemeris
Match ephemeris
to observations

List of images containing the object, with links to the data, brief 
details of each image, and links to more detailed metadata.
In addition, the results page gives links to files showing the 
object's position and the positions of the images either as a 
figure, or as an overlay to ds9.

Observation 
harvesting

Long before the query is made, 
SSOS goes to various 
telescope archives and 
harvests metadata describing 
each image taken by the 
telescope. This operation is 
easy for archives hosted at the 
CADC, but offsite archives 
must be scraped over the web.

ESO/Various instruments

Subaru/SuprimeCam

AAT/WFI

The Solar System Object Search Tool at the CADC
Find archival data of asteroids from a database of 1.6 million images 
from HST, CFHT, Subaru, Gemini,  AAT and ESO telescopes.
Summary: While regular archive searches can find images at a fixed location, they cannot find images of moving targets. The Solar System 
Object Search (SSOS) at the Canadian Astronomy Data Centre allows users to search for images of moving objects. SSOS accepts as input 
either a list of observations, an object designation, a set of orbital elements, or an user-generated ephemeris for an object. It searches for 
observations of that object over a range of dates. SSOS then returns a list of images containing that object from a variety of archives. Initially 
created to search the CFHT MegaCam archive, SSOS has been extended to other telescope archives including Gemini, Subaru, HST,  AAT, 
and several ESO telescopes for a total of 1.6 million images.

Try SSOS at: http://cadc.hia.nrc.gc.ca/ssos/ (or Google SSOS CADC)
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Questions? Comments?
Come talk to me.
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