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Abstract: The Cosmological Advanced Survey Tele-
scope for Optical and uv Research (CASTOR; 
https://www.castormission.org/) is a wide-field, near-
ly diffraction-limited space telescope designed to pro-
duce panoramic, high-resolution imaging of the 
UV/optical (0.15–0.55 µm) sky [1,2]. The Canadian 
Space Agency (CSA) has been developing CASTOR 
since 2012 [1,3] – it envisions a 1m telescope with a 
three mirror anastigmat design to provide high-
resolution imaging over a wide field of view (0.25 sq. 
deg.) in three filters simultaneously. Operating from 
LEO in a dawn/dusk orbit, CASTOR is optimized for 
widefield imaging surveys, although the telescope 
will also feature low- and medium-resolution spectro-
scopic capabilities in the 150 to 400 nm region [2]. A 
recent science maturation study conducted by the 
CSA has demonstrated a wide range of research pro-
grams that would be enabled by this facility, includ-
ing Dark Energy and Weak Lensing; Time Domain 
and Multi-messenger Astrophysics; Galaxy Evolution 
and AGNs; Galaxy Evolution and Clusters; Star For-
mation, ISM, & IGM; Stellar & Galactic Astronomy; 
Early Chemical Evolution; Compact Objects; Ex-
oplanets; and Trans-Neptunian Objects. 
As a versatile 'smallSAT'-class mission, CASTOR 
will far surpass any ground-based optical telescope in 
terms of angular resolution, and would provide ultra-
deep imaging in three broad filters to supplement 
longer wavelength data from planned international 
dark energy missions (Euclid, WFIRST) as well as 
from the ground-based Large Synoptic Survey Tele-
scope (LSST). Combining one the largest focal planes 
ever flown in space, with an innovative optical design 
that delivers HST-quality images over a field nearly 
two orders of magnitude larger than Hubble Space 
Telescope (HST), CASTOR would image about 1/6th 
of the sky to a (u-band) depth ~1.3 magnitudes fainter 
than will be possible with LSST even after a decade 
of operations. No planned or proposed astronomical 
facility in the 2020s would exceed CASTOR in its 
potential for discovery at UV/blue-optical wave-
lengths [2,3]. 
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Figure 1. Comparison of CASTOR (foreground) to 
the Hubble Space Telescope (background). 
CASTOR’s compact, three mirror anastigmat design 
minimizes spacecraft volume, mass and cost [2]. 
 

 
Figure 2. Comparison of g-band images for a low-
mass galaxy in the Virgo cluster. From top to bottom, 
these panels show an actual image from the SDSS, 
and simulated images from LSST and CASTOR. The 
point-source depth (5σ) of the LSST and CASTOR 
images is g' ~ 27.2 AB mag, about 0.3 mag brighter 
than the find (10-year) depth of LSST. CASTOR 
would be capable of reaching a 5σ point-source depth 
of g' ~ 27.8 AB mag in a 45-min exposure [2]. 
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