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Disclaimer

This is not a static document, but a continuously evolving one. It is not intendend to be a complete census
of all the extragalactic surveys available/planned, but to focus on the most relevant ones for WALLABY. No
detailed investigation of small regions of sky (e.g., Virgo) is presented here.

Available now - mid 2022

Imaging Surveys

Optical (u,g,r,i,z) imaging at a depth at least equal to that of the SDSS survey (point source S/N=5 ∼22.2
mag) is available for a very large fraction of the extragalactic sky observable by ASKAP. Figure 1 provides
information on sky coverage and sensitivity for the DECam Local Volume Exploration Survey (DELVE) survey
which, at the moment, offers one of the best compromises in terms of coverage and depth. The DESI Legacy
Imaging Surveys, shown in Fig. 2, is at least 1 mag deeper than DELVE but, at the moment, has a smaller
footprint. Please note the lack of coverage within +/-10 degrees from the Galactic Plane. Until LSST comes
on-line, below Declination −30 degrees there will not be any option. Above Declination −30 Pann-STARRS
will provide SDSS-like depth. In the near infrared, the VISTA Hemisphere Survey (VHS) reaches a sensitivity
of 21.1 in J band, significantly better than 2MASS. While this survey is used for the target selection of 4HS
(see below), for searches of optical counterparts and general analysis of WALLABY sources, the SWG5 chairs
believe that DELVE and DESI provide a richer dataset to play with.

The most relevant imaging survey providing significantly deeper imaging data for reasonably large areas
of sky is the HSC-SSP survey. As shown in Fig. 2, this covers parts of the equatorial regions and reach a
point source sensitivity of 26.1 in r-band. This will be, for the next 2-3 years, the best imaging survey to put
significant constraints on the existence of almost dark galaxies or tidal streams associated with HI detections.

Figure 1: Top: sky footprint for the DELVE DR2 imaging survey. Bottom: Distribution of the point-source
magnitude limit (left) and comulative area distribution (right).
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Figure 2: Survey footprint and depth for the DESI Legacy Imaging Surveys
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Figure 3: Sky footprint for the HSC-SSP survey.

Lastly, outside the optical regime, the WISE All-sky and GALEX surveys provide very useful mid-infrared
and UV photometry. WISE is all-sky, so not significant constraints here. GALEX coverage is patchier, but the
sky coverage is semi-random and it should not be used to prefer one region compared to another. As discussed
below in the ”Value-added products” section, it is the availability of UV+MIR SFRs that may impact more
directly on the WALLABY survey footprint.
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Redshift Surveys

Figure 4 presents a summary of the main large-area spectroscopic surveys currently available. For the northern
hemisphere, the best one currently available is still the SDSS redshift survey (yellow), targeting galaxies with
r <17.77 mag and having a median redshift z ∼0.07. In the southern hemisphere, the 6dF redshfit survey
(green) is nearly complete for galaxies with K < 12:65 and has a median redshift z ∼0.05. Lastly, the GAMA
survey (blue) provides significantly higher completeness (either r <19.8 or i <19.2) and a median redshift
z ∼0.2. See the section below on ”Value-added products” for a discussion on how this impacts the availability
of environmental metrics.

Figure 4: The distribution of SDSS (yellow), 6dF (green), 2MASS (grey) and GAMA (blue) redshift surveys.
The top and bottom plots simply show two different projections, with the top centred at 12h and the bottom
centred at 0hrs in right ascension.
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