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Figure 1. The footprints of the optical imaging surveys contributing to DESI imaging, demarcated by the
thick red outlines, are shown here in an equal-area Aito↵ projection in equatorial coordinates. The region
covered by the BASS and MzLS surveys is almost entirely in the North Galactic Cap (NGC) at declinations
� � +32�, and DECaLS covers the entire South Galactic Cap and the �  +34 regions in the NGC. The
regions covered by existing wide-area spectroscopic redshift surveys (SDSS, 2dF, and BOSS; Abazajian et al.
2009; Colless et al. 2001; Abolfathi et al. 2018) are shown in the blue greyscale in the map above, where
the darker colors represent a higher density of spectroscopic redshifts. The Legacy Surveys provide deeper
imaging and can leverage the existing spectroscopy in these regions, unlike most other existing or ongoing
deep imaging surveys (e.g., DES, ATLAS, KIDS, etc.; The Dark Energy Survey Collaboration 2005; Shanks
et al. 2015; de Jong et al. 2015).

combination delivering the widest field of view (and therefore the fastest survey capability). The
other region, which is in the NGC north of � ⇡ +34�, is being imaged from Kitt Peak using the
90Prime Camera on the Bok telescope for the g and r bands, and the Mosaic-3 camera on the
Mayall telescope for the z band observations. The sub-footprints of these individual surveys overlap
in the NGC (in an area of ⇡300 deg2) in the declination range +32� < � < +34�, so that the
color transformations between the di↵erent camera+telescope combinations can be calibrated to
high precision and accuracy. An additional ⇡100 deg2 in SDSS Stripe 82 is also being imaged by all
three surveys to aid the cross-calibration (see Table 2).

A fill factor of unity is not required for the DESI Key Project. As long as the detailed sky
mask is well-characterized, the clustering analyses can make use of that mask with information loss
proportional to this fractional loss of area. The DESI requirements are that the coverage to full
depth in all three optical bands should exceed 90% of the footprint, and that 95% (98%) must be
within 0.3 (0.6) magnitudes of full-depth. The observing nights allocated to each survey are shown
in Table 3.

4.1. DECaLS: The Dark Energy Camera Legacy Survey

The Dark Energy Camera (DECam; Flaugher et al. 2015) at the 4-m Blanco telescope at the
Cerro Tololo Inter-American Observatory is the most e�cient imager for wide-field surveys currently


