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ABSTRACT

We propose to develop an open-source tool that will combine JWST images with Gaia data to measure significantly-improved stellar astrometry.

Leveraging the high resolution of JWST images and their ever-increasing time baseline to Gaia means that JWST+Gaia proper motions (PMs) will be

tens of times more precise than Gaia alone, especially for faint stars (G > 18 mag). For the faintest stars with only Gaia-measured positions (G > 20.7

mag), we will report first-ever PMs.

 

This new tool, dubbed GaiaWebb, will automatically download and process NIRCam, NIRISS, and MIRI images, cross-match JWST sources with

Gaia stars, align the JWST images to the Gaia reference frame, and return more precise stellar motions than either observatory can achieve on its

own. With the completed GaiaWebb, pipeline, we will release catalogs of improved PMs for stars in archival JWST images. The GaiaWebb tool and

its associated astrometric catalogs will benefit the whole astronomical community, especially for studies of Local Group kinematics and dynamics. In

particular, high precision PMs of faint stars will enable detection and characterization of new substructure in the Milky Way (MW), which will

constrain models of dark matter (DM) and galactic formation and evolution.
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