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The Sohlar System Object Search Tool at the CADC

Find archival data of asteroids from a database of 1.6 million images Stephen Gwyn

from HST, CFHT, Subaru, Gemini, AAT and ESO telescopes. Norm Hill
JJ Kavelaars

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 Stephen.Gwyn@nrc.ca
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 Canadian Astronomy Data Centre
created to search the CFHT MegaCam archive, SSOS has been extended to other telescope archives including Gemini, Subaru, HST, AAT, Herzberg Institute of Astrophysics
and several ESO telescopes for a total of 1.6 million images. 5071 West Saanich Road

Victoria, BC, VOE 2E7
Try SSOS at: http://cadc.hia.nrc.gc.cal/ssos/ (or Google SSOS CADC) Canada

User input :
One of four methods: cﬁcovery arc, Obse rvatlon

object name, orbital elements, or CFHT/MegaCam

ephemeris Canert to MatCh ephemeris harveStlng And'Cam
e e So2rch by are ephemeris to observations Long before the query is made, e

Enter observations (in MPC format) SSOS goes to various
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Cooeolo C2007 10 09.55962 @4 55 18,95 +03 28 13.4 Ft bt d teleSCOpe arChlveS and
LEoifei e iie] harvests metadata describing
generate a daily

ephemeris using The ephemeris can be thought of each image taken by the -
000010 C2007 10 09.56970 04 55 18.95 +03 28 09.6 either the COde Of as a SerieS Of |ine Segments in 3 teleSCOpe. Th.|S Operat|0n IS
Urhiiﬁﬁfi]:;rfzaa? — | Bernstein and dimenSionS: time RA and DeC- easy for arChlveS hOSted at the
®Bemstein Khushalani (2000) SSOS builds an integer-valued CADC, but offsite archives
. boundina box (in both ti d must be scraped over the web.
Date Range for search: or US”’]g a query to Ou.n. |ng OX (ln o) Ime an
from Date 1: 200 1o settoful the MPC New position) around each segment.
O Larte £: . .
Object Ephemeris The ephemeris is saved as a
Positional uncertainty: None Web SerVice. temporary table W|th bOth the
Resolve to extenslon Yas’).No'® iInteger bounding boxes and the
Resolve to X,Y Yes' No® . .
exact (floating point) values.

Copeole C2007 10 09.56087 B4 55 18.96 +03 28 12.9
CooEole C2007 10 09.56214 B4 55 18.95 +03 28 12.5
CoDpOle C2007 10 09.56340 04 55 18.95 +03 28 11.9
CODEO1e C2007 10 09.56465 B4 55 18.95 +03 28 11.5
Coopolo C2007 10 09.56590 04 55 18.95 +03 28 11.0
Coopolo C2007 10 09.56716 04 55 18.95 +03 28 10.5
Coopolo C2007 10 09.56844 04 55 18.95 +03 28 09.8
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SSOS database: /HSTNarious instruments

Stores for each image
- exposure midpoint
- RA, Dec of centre
- Iimage extent
- when possible,

detailed image footprint ESO/Various instruments
- exposure time T
- filter
- object name
- an integer-valued
bounding box in time, RA
and Dec

Search by arc Clear form || Show example

SSOS then joins this temporary
Generate a dail table to its observation table. For
S eohemers usiny . speed, the integer bounding boxes
Minor Planet Center qﬁe 0 either t%e are rr_1atch_ed_first. If a ma_ltch IS

® CADC Lowrgll Observator possible (ie. if the bounding boxes
[::::11:19&&11:0;:::;;:1: _ or MPC ephemerisy .O\;erlap) SSOS doeS allinear

o Date 2: (200308 01 dsait;”lae b services or b i e_rpolatlon 2 de-termlne the

tobate 2 We y position of the object at the time of

the exposure. A match occurs if this

Positional uncertainty: Arcseconds |0|0k|ng tup Or(.jblta!
Resolve to extension ves  No* elements ahd using position is within the footprint of the
Search by object name Clear form Show Example |mage

Resolve to X,Y Yes ' No@® Orbflt

Subaru/SuprimeCam

Search by orbital elements A typlcal 20 year _ep_her_nerls Ca_n be
Epoch 2010-01-04 matched to 1.6 million images in
Seml-major axls |2.7413806 less than a second. On average, a

Eccentricity 0.0855139

Inclination [6.98707 search will return 20 images of a

: liven roi his number
Argument of perihelion [120.67443 Generate a da||y give astero da but this numbe

Mean anomaly at epoch [206.85213 ephemeris using can range from O (no h|tS) to
Date Range for search: orbf|t Several hund red_

from Date 1: 20030101 P
to Date 2: /20040130 date range

Longitude of the ascending node 43.05408

Positional uncertainty: Arcseconds

Resolve to extensionYes ' No®
Resolve to X,Y Yes U No @
Search by orbital elements Clear form Show example

Search by ephemeris

Enter a series of date/time, RA and Dec values in the space below.
See here for a list of accepted formats.

2003-06-01 00:00:00 22:06:59.7 -17:46:23
2003-06-02 00:00:00 22:07:38.0 -17:45:29
2003-06-03 00:00:00 22:08:15.2 -17:44:43
2003-06-04 00:00:00 22:08:51.1 -17:44:63
2003-06-05 00:00:00 22:09:25.8 -17:43:32
2003-06-06 00:00:00 22:00:59.2 -17:43:07
2003-06-07 00:00:00 22:10:31.4 -17:42:50
2003-06-08 00:00:00 22:11:02.2 -17:42:41

2003-06-09 00:00:00 22:11:31.8 -17:42:39 EphemeriS

2003-06-10 00:00:00 22:12:00.1 -17:42:45
2003-06-11 00:00:00 22:12:27.1 -17:42:58

2003-06-12 00:00:00 22:12:52.7 -17:43:20 already
2003-06-13 00:00:00 22:13:17.0 -17:43:49
2003-06-14 00:00:00 22:13:39.9 -17:44:26 generated_
2003-06-15 00:00:00 22:14:01.5 -17:45:11

2003-06-16 00:00:00 22:14:21.6 -17:46:05
2003-06-17 00:00: 00 -17:47:06
2003-06-18 00:00: 00 -17:48: 16
2003-06-19  00:00: 00 -17:49:33
2003-06-20 00:00:00 22:15:27.9 -17:51:00
2003-06-21 00:00:00 22:15:40.9 -17:52:34

Positional uncertainty: Arcseconds

Resolve to extension (slower) Yes ' No'®
Resolve to X,Y (even slower) Yes' ' No'®
Search by ephemeris Clear form Show example

Query results

‘ Image ‘ Date/Time ‘ Filter Exptime‘ Object RA ‘Dhject Dec Image target

Telescope/
Instrument

1707183p fits [2003-06-22 13:13:49i.MP9701 | 520(333.9906563 -17.9217195 |D4 ICFHT/MegaCam |link
1707184p fits [2003-06-22 13:23:55(i.MP9701 | 520333.9909457 |-17.9219358 |D4 ICFHT/MegaCam [link
1707185p.fits [2003-06-22 13:34:01i.MP9701 | 520(333.9912349 |-17.9221521 |D4 ICFHT/MegaCam [lin

1707186p.fits [2003-06-22 13:44:07 |i.MP9701 | 520(333.9915242 |-17.9223683 |D4 ICFHT/MegaCam
1707187p.fits [2003-06-22 13:55:10|i.MP9701 | 520/333.9918410|-17.9226051 |D4 ICFHT/MegaCam
1707188p .fits [2003-06-22 14:06:13 |i.MP9701 | 520(333.9921574|-17.9228415 |D4 ICFHT/MegaCam
1707189p .fits [2003-06-22 14:16:12 |i.MP9701 | 520(333.9924435/-17.9230554 |D4 ICFHT/MegaCam
1707491p fits [2003-06-24 12:58:29|r.MP9601 | 360 334.0597093|-17.9878330 |D4 ICFHT/MegaCam [lin
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Metadata

=

lin

lin
lin
lin

MC-CNC (Canada List of images containing the object, with links to the data, brief
details of each image, and links to more detailed metadata.

Questions? Comments®? X In addition, the results page gives links to files showing the

Come talk to me. C A N FA R object's position and the positions of the images either as a

figure, or as an overlay to ds9.

Canadian Advanced Network for Astronomical Research
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