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Overview

New surveys, such as Vera C. Rubin Observatory and NEO Surveyor, will
produce an unprecedented number of new asteroid discoveries that
need to be validated and refined.

Asteroid Precovery is the search for observations of discovered
asteroids in archival images.
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Precovery can provide valuable observations with low resource
requirements but may suffer from limited sensitivity.

Synthetic tracking can close sensitivity gaps to achieve successful
asteroid precovery.
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Technical Approach

1. Query initial state from the Small-Body Database (SBDB) [1].

2. Back-Propagate object with the Gauss-Radau Small-Body
Simulator (GRSS) [2] and filter out infeasible observing periods.

3. Query archival image data from the Comet Asteroid Telescopic
Catalog Hunter (CATCH) [3] by the University of Maryland.

4. Perform image processing (background subtraction, reprojection,
median image subtraction, star masking).

5. Utilize FaXT [4], an efficient divide-and-conquer synthetic tracking
method and optimize detection.

6. Compute updated orbit solution with new precovery detection.
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Next steps include error quantification and false positive analysis
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