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The Cosmology Legacy Survey (CLS) 
is a collaboration of ~100 scientists 
across the three JCMT partner coun-
tries:  Canada, the UK and the Neth-
erlands (with a few individuals based 
in other countries).  The goal of the 
survey is to provide the first large 
samples of extragalactic sources 
selected in the 450- and 850 µm 
wavebands.  The survey has a simple 
two-tier design, comprising a wide 
850 µm component and a deeper 
450 µm survey over a smaller re-
gion.  The target regions are located 
in a set of well-defined fields with 
appropriately low far-infrared back-
grounds, and the extensive multi-
frequency supporting data necessary 
for our analysis.  This single coordi-
nated survey programme will revolu-
tionize our understanding of submil-
limetre galaxies, and galaxy forma-
tion in general, with enormous and 
lasting legacy value.  The surveys 
will also provide a springboard for 

future exploitation of ALMA, 
Herschel, LOFAR, JWST and the SKA.  

The survey design has two elements:  

1) 0.7-mJy rms 850 µm survey of 
around 35 degrees2, sufficient to 
map either the accessible SWIRE 
Spitzer survey regions or other 
similar-sized regions with com-
parable supporting data;   

 2) deeper survey undertaken in the 
best conditions to obtain 450µm 
coverage to 0.5-mJy rms of 1.5 
degrees2 in the GOODS fields, 
UKIDSS UDS and COSMOS re-
gions. 

The 850 µm target sensitivity of 
0.7mJy will deliver a map in which 
the noise contributions from the 
thermal background and extragalac-
tic source confusion are comparable. 
This depth is also sufficient to pro-

vide strong (>10 ) detections of the 
~5000 bright sources with fluxes 
>8mJy, essential to i) keep false de-
tections at  <1%, and ii) provide posi-
tions accurate to ~2�, sufficient to 
allow the identification of counter-
parts in other wavebands.  These 
observations will at the same time 
deliver a large number of significant 
detections at the 3�5 mJy level, pro-
viding the first detailed statistical 
study of this less-extreme compo-
nent of the sub-mm galaxy popula-
tion around the flux limit where the 
slope of the 850 µm counts exhibits 
a break. 

The main driver for the area of the 
850 µm survey is the need to deliver 
a sample of sufficient size to reliably 
measure the clustering of the sub-
millimetre population (to constrain 
galaxy formation models) and to 
detect and study the (rare) progeni-
tors of rich clusters.  Both of these 
goals require survey areas of tens of 
degrees2.  An upper limit to the real-
istic area of such a survey is pro-
vided by the areal coverage of the 
Spitzer SWIRE fields, which provide 
the multi-wavelength data needed 
for source identifications, etc.  The 
area of the SWIRE fields accessible 
from Mauna Kea is approximately 35 
degrees2  �   the goal of the CLS is 
to cover a comparable area. 

For the deep 450 µm survey, the 
depth is set by the goal of obtaining 
the first confusion-limited imaging 
at 450 µm (expected to correspond 
to an rms noise of 0.5mJy). This will 
enable us to resolve the bulk of the 
extragalactic background light at 
450 µm, as well as providing precise 
positions sufficient to unambigu-
ously identify the counterparts to 
these sources in other wavebands 
and assess the size of the submilli-
metre-emitting regions.  In parallel 
with these observations we will also 
obtain extremely deep 850 µm ob-
servations of the same regions 
which will provide both high-quality 

(Cosmology Survey, continued on page 12) 

Figure 1  �   A simulated 1-degree2 field from the 850 µm element of the CLS.  The sensitivity limit of these obser-
vations, 0.7mJy rms, is comparable to the deepest blank-field observations from SCUBA (the HDF map), while the 
final survey will cover a 25,000� larger area.  This extent should be sufficient to encompass the progenitors of the 
most massive local clusters, and detect these if submillimetre galaxies are forming elliptical galaxies as many 
claim. 

The SCUBA�2 Cosmology Legacy Survey 

Coordinators:  Ian Smail (Durham), Jim Dunlop (UKATC), Mark Halpern (UBC), & Paul van der Werf (Leiden)
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submillimetre colours for the 450 
µm sources and information about 
the very faint 850 µm population, 
although these will be highly con-
fused.  The atmospheric opacity 
means that these observations are 
only sensibly undertaken in the best 
conditions and hence the maximum 
achievable area for the 450 µm sur-
vey is primarily set by the likely 
availability of suitable weather con-
ditions.  Nevertheless, the availabil-
ity of complementary deep, multi-

(Cosmology Survey, continued from page 11) 

SASSy:  The SCUBA�2 �All�Sky� Survey

Coordinators:  Mark Thompson (Hertfordshire), Stephen Serjeant (Open), Tim Jenness (JAC), & Douglas Scott (UBC)

Introduction 

Of all the wavebands in the electro-
magnetic spectrum, the most poorly 
surveyed to date remains the sub-
millimetre, despite being one of the 
most high-impact areas in observa-
tional astronomy (as evidenced by 
the high citation counts for JCMT 
papers and the development of the 
ALMA project).  Only a tiny fraction 
of the sky has been surveyed at high 
angular resolution in the sub-mm;  
while COBE produced a full-sky map 
in the sub-mm it did so with only 7º 
angular resolution.  The SCUBA�2 
�All-Sky� Survey, or SASSy, is a JCMT 
Legacy Survey project designed to 
redress this balance and exploit the 
rapid mapping capability of SCUBA�2 
to ultimately map the entire sky visi-
ble from the JCMT to an angular 
resolution of 14� at 850 µm. 

Survey Design 

Even though SCUBA�2 has a map-
ping power a thousand fold greater 
than that of SCUBA, a considerable 
amount of time is still required to 
map the ~18,000 square degrees of 
sky that are visible from the JCMT.  
One of the major difficulties in de-
signing SASSy was to minimise the 
impact of such a large-scale survey 
on the demands for telescope time 
(particularly in the era of large-scale 
Legacy Surveys) whilst maximising 

the potential science benefits that 
the survey could bring. It was de-
cided that the central role of SASSy 
was to be a pure detection experi-
ment aimed at relatively bright ga-
lactic and extragalactic sources.  By 
restricting SASSy to 850 µm observa-
tions alone, it becomes possible to 
use the capabilities of SCUBA�2 to 
work in less favourable weather con-
ditions than the traditional weather 
bands usually reserved for SCUBA. 

SASSy will operate in Grade 4 
weather (0.12  t

225GHz
 0.2), which 

not only has the benefit of increas-
ing the amount of available time for 
SCUBA�2 surveys, but also provides 
a poor weather fallback project (at 
all Right Ascensions) against which 
other observations can be flexibly-
scheduled.  Working in Grade 4 
weather conditions does not com-
promise the science goals of SASSy;  
with the forecast sensitivity and 
scan-rate of SCUBA�2 it is possible 
to reach a 1  noise of 30 mJy/beam 

over the survey area.  This sensitivity 
is comparable to that of the 850 µm 
channel of the Planck Surveyor and 
is sufficient to detect low-mass star 
formation out to 1 kpc, high-mass 
star formation to the far edge of the 
Galaxy, and extremely luminous 
sub-mm galaxies across the entire 
Hubble volume. 

Galactic Science Goals 

The main Galactic science goal of 
SASSy is to simply answer the ques-
tion:  where do stars form in our 
Galaxy?  The major sites of star for-
mation as revealed by IRAS are dark 
and giant molecular clouds, but in 
more recent years it has become 
apparent that stars are forming in a 
range of environments unseen by 
IRAS, ranging from Infrared Dark 
Clouds (Carey et al. 2000) to high 
galactic latitude molecular �cirrus� 
clouds (Heithausen et al. 2002). With 
SASSy we aim to provide a relatively 
unbiased volume-limited sample of 
star forming cores, in the sense that 
850 µm continuum is sensitive to 
both the warm and cold proto- and 
pre-stellar dust cores enshrouding 
the early stages of star formation.  
Such a survey will reveal the whole 
panoply of Galactic star formation 
from diffuse high latitude clouds to 
giant molecular clouds. 

In the pole-to-pole (P2P) strip we will 
investigate the question of star for-
mation in high latitude cirrus clouds 
by performing an unbiased search 
for protostellar cores and sub-Jeans 
mass cores within and near these 
clouds. The detection of star forma-
tion in these atypical environments 
may go a long way to solving an out-
standing question in the distribution 
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wavelength datasets provides a 
natural upper limit of ~2 degrees2

from the combined area of GOODS�
N/S, COSMOS and UKIDSS UDS 
fields. 

The Cosmology Legacy Survey will 
yield samples of tens of thousands 
of extragalactic sources with robust 
detections at 450 µm or 850 µm 
over scales spanning ~30�200Mpc, 
sufficient to provide fair samples.  
The survey will produce the first reli-
able measurements of the angular 

clustering of the 850 µm galaxy 
population, as well as resolving the 
population responsible for the 450 
µm extragalactic background. The 
results and follow-up of the sources 
from this survey will provide power-
ful insights into the properties of 
obscured activity across the history 
of the Universe.  In the longer term, 
the survey will demonstrate its leg-
acy value through future investiga-
tions with ALMA, Herschel and JWST.  


