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ABSTRACT. This paper describes a James Clerk Maxwell Telescope (JCMT) legacy survey that has been awarded

roughly 500 hr of observing time to be carried out from 2007 to 2009. In this survey, we will map with SCUBA-

2 (Submillimetre Common-User Bolometer Array 2) almost all of the well-known low-mass and intermediate-mass

star-forming regions within 0.5 kpc that are accessible from the JCMT. Most of these locations are associated with

the Gould Belt. From these observations, we will produce a flux-limited snapshot of star formation near the Sun,

providing a legacy of images, as well as point-source and extended-source catalogs, over almost 700 deg2 of sky.

The resulting images will yield the first catalog of prestellar and protostellar sources selected by submillimeter

continuum emission, and should increase the number of known sources by more than an order of magnitude. We

will also obtain with the array receiver HARP (Heterodyne Array Receiver Program) CO maps, in three CO

isotopologues, of a large typical sample of prestellar and protostellar sources. We will then map the brightest hundred

sources with the SCUBA-2 polarimeter (POL-2), producing the first statistically significant set of polarization maps

in the submillimeter. The images and source catalogs will be a powerful reference set for astronomers, providing

a detailed legacy archive for future telescopes, including ALMA, Herschel, and JWST.

1. INTRODUCTION

1.1. Nearby Star Formation

Understanding star formation is a crucial goal of astronomy.

Star formation plays a pivotal role in most aspects of astron-

omy, from the formation and evolution of galaxies to the origins

of extrasolar planets and the potential for life elsewhere in our

Galaxy. Our knowledge of the star formation process has in-

creased dramatically due to the advent of sensitive far-infrared

1 School of Physics and Astronomy, Cardiff University, Cardiff, UK.
2 Herzberg Institute of Astrophysics, National Research Council of Canada,

Victoria, BC, Canada.
3 School of Physics, University of Exeter, Exeter, UK.
4 Leiden Observatory, Leiden University, Leiden, Netherlands.
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and submillimeter detectors, but has suffered from the piece-

meal fashion in which such observations have been undertaken

to date. We describe here a project that aims to produce a large

and unbiased sample of star-forming molecular material in the

solar vicinity at relatively high resolution (8�–14�).

To understand star formation, we need to probe the physical

conditions of molecular clouds before and during the star for-
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Fig. 1.—Diagram illustrating the Gould Belt and the positions of each of

its constituent clouds relative to the Sun. The shaded area represents that part

of the Belt not visible from the JCMT.

mation process. Although near-IR images can tell us a great

deal about the results of star formation, the objects that are

visible are too old to assess the crucial conditions in which

star formation originates. We need to illuminate the earliest

conditions in order to understand the formation process (e.g.,

Di Francesco et al. 2007; Ward-Thompson et al. 2007).

Submillimeter continuum imaging selects the very earliest

stages of star formation, because it traces the high column

densities of dust, even when that dust is at low temperatures,

within star-forming cores and allows important physical pa-

rameters such as density to be traced in detail. From its earliest

days, the James Clerk Maxwell Telescope (JCMT) has been

mapping submillimeter continuum emission from star-forming

regions (e.g., Ward-Thompson et al. 1989, 1995). The JCMT

identified first the youngest known protostars (Class 0 objects;

André et al. 1993) and molecular cloud cores on the verge of

collapse to form protostars (prestellar cores; Ward-Thompson

et al. 1994).

The JCMT also helped determine that the prestellar core

mass function mimics the initial mass function (IMF), indi-
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cating that it may be determined at the very beginning of the

star formation process—this was the first observational break-

through in understanding its origin in nearly 50 years (John-

stone et al. 2000; Motte et al. 2001; Nutter & Ward-Thompson

2007). Many large area continuum mapping surveys of star-

forming regions have also been carried out with the Submil-

limetre Common-User Bolometer Array (SCUBA) on JCMT

(e.g., Johnstone & Bally 1999; Pierce-Price et al. 2000; John-

stone et al. 2000, 2001, 2006; Hatchell et al. 2005, 2007; Nutter

et al. 2005, 2006; Nutter & Ward-Thompson 2007; J. Kirk et

al. 2005; Moriarty-Schieven et al. 2006). Many of these regions

lie in a ring around the sky, coincident with the Gould Belt.

1.2. The Gould Belt

The Gould Belt is a ring of nearby O-type stars inclined at

about 20� to the Galactic plane. It was in fact first discovered

in the Southern Hemisphere by J. Herschel (1847), who noted

that many of the brightest stars in the Southern sky lie in a

band that is inclined to the plane of the Galaxy. Subsequently,

Gould (1879) traced the northern part of the band, thereby

completing the ring.

The Gould Belt is centered on a point ∼200 pc from the Sun

and is about 350 pc in radius (e.g., Clube 1967; Stothers &

Frogel 1974; Comeron et al. 1992; de Zeeuw et al. 1999; Pöppel

2001). Figure 1 shows a schematic of the Gould Belt, and

Figure 2 shows its projection onto the plane of the sky, showing

the inclination to the Galactic plane.

The formation mechanism of the Belt remains something of

a mystery. One hypothesis is that it may be the result of a

high-velocity cloud impacting the Galactic plane (Comeron &

Torra 1992, 1994; Guillout et al. 1998). An alternative possi-

bility is a local massive supernova remnant or stellar wind

interacting with a large molecular cloud (Blaauw 1991).

Whatever the cause, the Gould Belt is a highly active ring

of nearby star formation, and most of the local star-forming

molecular clouds are associated with it, including Taurus, Au-

riga, Orion, Lupus, Ophiuchus, Scorpius, Serpens, and Perseus.

Study of the star formation within the Gould Belt sheds light

on the process of star formation within these respective clouds.

Moreover, it may also help to shed light on the whole of the

Gould Belt itself. For example, accurate dating of the bursts

of star formation around the Belt may be able to test the various

formation mechanisms of the Gould Belt.
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Fig. 2.—All-sky image of IRAS 100 mm data plotted in Galactic coordinates, showing the projection of the Gould Belt onto the plane of the sky and the positions

of the various clouds.

1.3. A New Era for JCMT

The JCMT is currently undergoing a complete overhaul of its

instrumentation, including a new bolometer array camera, the

Submillimetre Common-User Bolometer Array 2 (SCUBA-2;

Holland et al. 2006), with an imaging polarimeter, the SCUBA-

2 Polarimeter (POL-2; Bastien et al. 2005), and a heterodyne

array receiver, the Heterodyne Array Receiver Programme for

B-band (HARP; Smith et al. 2003). The combination of SCUBA-

2, HARP, and POL-2 provide a powerful tool set with which to

study star formation.

SCUBA-2 is an innovative 10,000 pixel submillimeter cam-

era that is due to be delivered shortly to the JCMT. The camera

is expected to revolutionize submillimeter astronomy in terms

of its ability to carry out wide-field surveys to unprecedented

depths. SCUBA-2 uses transition-edge superconducting (TES)

bolometer arrays, which come complete with in-focal-plane

superconducting quantum interference device (SQUID) am-

plifiers and multiplexed readouts, and are cooled to 100 mK

by a liquid cryogen–free dilution refrigerator. SCUBA-2 will

observe simultaneously at 850 and 450 mm, with angular res-

olutions of 14� and 8�, respectively (Holland et al. 2006).

The polarimeter POL-2 will have an achromatic, continu-

ously rotating half-wave plate in order to modulate the signal

at a faster rate than atmospheric transparency fluctuations. Such

a modulation should improve significantly the reliability and

accuracy of submillimeter polarimetric measurements. The sig-

nal will be analyzed by a wire-grid polarizer. For calibration,

a removable polarizer will also be available. The components

are (in the order that the radiation will encounter them) the

calibration polarizer, the rotating wave plate, and the polarizer.

The components will be mounted in a box fixed permanently

in front of the entrance window of the main cryostat of

SCUBA-2. All components will be mounted so that they can

be taken in and out of the beam remotely, making it very easy

and fast to start polarimetry at the telescope (Bastien et al.

2005).

HARP is a 350 GHz, 4 # 4 element heterodyne focal plane

array that uses SIS detectors and was recently commissioned

on the JCMT. Working in conjunction with the back-end Auto-

Correlation Spectrometer and Imaging System (ACSIS; Hovey

et al. 2000), HARP provides three-dimensional imaging ca-

pability with high sensitivity at 325 to 375 GHz. This is the

first submillimeter spectral imaging system on JCMT, affording

significantly improved productivity in terms of speed of map-

ping. The core specification for the array is that the combination

of the receiver noise temperature and beam efficiency, weighted

optimally across the array, is !330 K single sideband (SSB)

for the central 20 GHz of the tuning range (Smith et al. 2003).

The 16 pixels have receiver temperatures of 94–165 K. The

angular resolution of HARP is 14�, matching the 850 mm res-

olution of SCUBA-2.

ACSIS has 16 inputs (actually 32, paired up), with a max-

imum bandwidth per channel of approximately 2 GHz in a

2 # 1 GHz configuration. It has a minimum sample time of
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50 ms and a maximum output map size of 16 Gbytes. It has

a number of spectral bandwidths and resolutions that can be

selected by the user: 250 MHz bandwidth with 30 kHz reso-

lution, 500 MHz bandwidth with 61 kHz resolution (multisub-

system mode), 1 GHz bandwidth with 500 kHz resolution, and

2 GHz bandwidth with 1000 kHz resolution (merged). In prac-

tice, the usable bandwidth will be about 10% less than this,

because of the filter roll-off.

ACSIS and HARP together have a number of observing

modes, including raster mapping with position switching for

mapping large areas, chopped jiggle mapping for fully sampled

mapping of areas comparable to the HARP focal plane area,

and jiggle mapping with fast frequency switching for fully

sampled mapping of compact areas where no nearby off-source

reference position is available.

During the planning phase of observations with the new

JCMT instrumentation, numerous ideas were put forward for

science questions that could be addressed (e.g., Ward-Thomp-

son 2004). From these plans a number of proposals emerged.

One such proposal, described herein, was to map local star-

forming regions with SCUBA-2, HARP, and POL-2. This was

one of seven proposals accepted as part of the JCMT Legacy

Program.

With the increased mapping speed of SCUBA-2, one can

cover essentially all of the star-forming regions within 0.5 kpc

in a reasonable amount of time, detecting all of the protostars

and prestellar cores. SCUBA-2 is designed to have increased

sensitivity in each pixel, but also has 2 orders of magnitude

more pixels than SCUBA, giving it about a thousand-fold in-

crease in mapping speed. The increased mapping speed of

SCUBA-2 can be illustrated by comparison with the large-scale

mapping survey of the Galactic center carried out by SCUBA

(Pierce-Price et al. 2000), which took ∼50 hr of telescope time

and covered only 1.4 deg2. By contrast, this survey with

SCUBA-2 will cover roughly 700 deg2 to a greater depth in

∼120 hr.

We will use SCUBA-2 to map the submillimeter continuum

emission from as many clouds within 0.5 kpc as are visible

from the JCMT, including several well-known Gould Belt

clouds, such as Orion, Taurus, Perseus, and Ophiuchus. Several

objects outside of the Gould Belt, including nearby Bok glob-

ules, will also be mapped (see, e.g., Launhardt et al. 1997).

We estimate that the source catalog that we will produce will

contain over 5000 sources. Such large samples of protostars

and starless cores are required to provide robust statistics on

objects over a range of evolutionary stages. With SCUBA-2’s

predicted improvement in per-pixel sensitivity over SCUBA,

we will measure the prestellar clump mass functions down to

substellar masses.

HARP increases the heterodyne mapping speed of the JCMT

by over an order of magnitude. We will use this increased

mapping speed to map a significant fraction of the SCUBA-2

sources in isotopologues of CO. The combination of dust con-

tinuum maps from SCUBA-2 plus spectral-line data cubes from

the heterodyne array at matched resolution will be extremely

powerful. Since molecular clouds are highly turbulent and star

formation generates infall, outflow, and rotational motions, ve-

locity measurements are critical in understanding the mass-

assembly process, feedback, and star formation efficiency (e.g.,

Goodwin et al. 2004a, 2004b; Vazquez-Semadeni et al. 2005).

In addition, another use of the HARP data will be a determi-

nation of the amount of line contamination in the SCUBA data.

Johnstone et al. (2003) considered this problem in Orion and

argued that it was not significant, except for faint sources. With

the increased sensitivity of SCUBA-2, such contamination may

be important.

POL-2 will be able to make polarization maps of both high-

and low-density material in molecular clouds. We will use it

to map 100 bright sources found in the SCUBA-2 survey. At

present, there is a debate over the relative importance of mag-

netic fields and turbulence in regulating the star formation pro-

cess (e.g., Mouschovias 1991; Padoan & Nordlund 2002).

Combined with kinematics from HARP, the POL-2 observa-

tions will allow for an investigation into the balance between

gravity, turbulent support, and magnetic fields over a statisti-

cally meaningful number of star-forming cores. Previously,

only a few cores have been mapped (e.g., Holland et al. 1999;

Ward-Thompson et al. 2000; Matthews & Wilson 2002;

Crutcher et al. 2004; J. Kirk et al. 2006).

The goal of this paper is to outline the aims of the Gould

Belt Survey and to describe the observations that will be carried

out. In total, this program will take roughly 1000 hr of ob-

serving time on the JCMT, 500 of which have been allocated

over the first 2 years between 2007/2008 and 2009/2010. Sec-

tion 2 details the SCUBA-2 aspects of the survey, § 3 discusses

the HARP survey, § 4 describes the survey to be carried out

with POL-2, § 5 outlines some surveys at far-infrared wave-

lengths being carried out in parallel with this survey, and § 6

provides a brief summary of the paper.

2. SCUBA-2 SURVEY

To obtain a complete view of the star formation in the Gould

Belt, we need an inventory of all protostellar objects contained

in these clouds. We will map with SCUBA-2 all of the star-

forming regions within 0.5 kpc in the Gould Belt that are

accessible to the JCMT. The sample, which includes many well-

known regions, will provide a very significant snapshot of star

formation near the Sun. We will map the thermal dust emission

at 850 mm toward the areas of our target clouds (seeA 1 1V

Table 1) to a uniform depth, with a resolution of 14�. In higher

extinction regions ( ), we will go deeper and use betterA 1 3V

weather to observe at both 850 and 450 mm—the latter has a

superior resolution of 8�.

Table 1 lists details of the main clouds to be mapped, and

Figures 3–13 illustrate the approximate mapping areas. This

will provide a legacy of images, as well as point-source and

extended-source catalogs, of roughly 700 deg2 of sky. These



JCMT GOULD BELT LEGACY SURVEY 859

2007 PASP, 119:855–870

TABLE 1

Technical Details of Approximate Areas to Be Mapped with SCUBA-2

Shallow-Survey Details Deep-Survey Details

Field Center
Area

Field Center
Area

Region Name R.A. Decl. (deg2) R.A. Decl. (deg2)

Orion . . . . . . . . . . . 05 40 00 �02 00 00 81.1 05 40 00 �02 00 00 14.3

Taurus . . . . . . . . . . 04 32 00 �26 10 00 45.5 04 32 00 �26 10 00 4.5

Auriga . . . . . . . . . . 04 20 00 �38 05 00 60.3 04 31 00 �36 40 00 2.5

Perseus . . . . . . . . . 03 37 00 �31 15 00 15.5 03 37 00 �31 15 00 2.3

Cepheus . . . . . . . . 21 20 00 �72 30 00 37.7 21 20 00 �72 30 00 1.0

IC 5146 . . . . . . . . 02 48 00 �47 30 00 0.8 02 48 00 �47 30 00 0.5

Serpens . . . . . . . . . 18 23 00 �03 10 00 29.1 18 23 00 �03 10 00 14.7

Pipe . . . . . . . . . . . . . 17 31 00 �26 00 00 16.4 17 31 00 �26 00 00 7.2

Ophiuchus . . . . . . 16 26 00 �24 30 00 30.4 16 26 00 �24 30 00 6.5

Scorpius . . . . . . . . 16 51 00 �25 20 00 31.6 16 51 00 �25 20 00 1.4

Lupus I . . . . . . . . . 15 40 00 �34 30 00 23.3 15 40 00 �34 30 00 3.5

Lupus II . . . . . . . . 16 00 00 �38 00 00 1.7 16 00 00 �38 00 00 0.2

Lupus V . . . . . . . . 16 20 00 �37 30 00 15.7 16 20 00 �37 30 00 2.4

CrA . . . . . . . . . . . . . 19 15 00 �37 30 00 11.0 19 02 00 �37 00 00 2.8

Note.—Units of right ascension (J2000.0) are hours, minutes, and seconds, and units of

declination (J2000.0) are degrees, arcminutes, and arcseconds.

Fig. 3.—Extinction map of Orion, showing the approximate area planned

to be mapped with SCUBA-2. The areas surrounded by the dark border will

be mapped in the wide, shallow survey, and the areas surrounded by the white

border will be mapped in the narrow, deep survey. Fig. 4.—Extinction map of Taurus. Details as in Fig. 3.

maps will be sensitive to every Class 0 and I protostar in the

Gould Belt, and every L1544-like prestellar core within

200 pc (J. Kirk et al. 2005). The maps will yield the first

extensive catalog of such objects selected by submillimeter

continuum emission and will increase the number of known

sources by more than an order of magnitude. Comparison with

observations taken at other wavelengths, such as with Spitzer

or Herschel, will allow correct classification of the sources.

The key science goals of the SCUBA-2 survey are:

1. To calculate the duration of each of the protostellar stages.

2. To elucidate the nature of the evolution of protostellar

collapse.

3. To discover the origin of the IMF of stars, from inter-

mediate-mass stars to substellar objects.

4. To discern the connection between protostars and the mo-

lecular cloud structure from which they formed.

In addition, the SCUBA-2 maps will provide “finding

charts,” both for the other aspects of this survey and for future
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Fig. 5.—Extinction map of Auriga. Details as in Fig. 3.

Fig. 7.—Extinction map of Cepheus. Details as in Fig. 3.

Fig. 6.—Extinction map of Perseus. Details as in Fig. 3. Fig. 8.—Extinction map of IC 5146. Details as in Fig. 3.

projects. SCUBA-2 will take this subject beyond the source-

by-source approach of the past, into the domain where large-

number statistics on the earliest stages of star formation can

finally be carried out, through a wide census of starless and

prestellar cores and protostars.

To avoid mapping large areas of blank sky, molecular clouds

have been preselected by visual extinction from the recentAV

extinction atlas of Dobashi et al. (2005). The continuum map-

ping will be divided into two layers: a wide survey of areas

with , and a deep survey of areas with . Fig-A p 1–3 A 1 3V V

ures 3–13 show the extents of each of the surveys in each

region. In addition, some “blank field” areas will also be

mapped as a control sample.

2.1. Shallow Survey

For the shallow survey, we will map areas with atA 1 1V

850 mm to a depth of 1 j p 10 mJy beam�1 . Within the Gould

Belt, this comprises an area of ∼400 deg2. In addition, we will

map 120 deg2 that are outside of the major star-forming com-

plexes but are positionally associated with the Gould Belt. This

will cover nearby small clouds and isolated star formation

regions selected from dark cloud catalogs (e.g., Lynds 1962;

Cambrésy 1999; Dobashi et al. 2005) and previous catalogs
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Fig. 9.—Extinction map of Serpens. Details as in Fig. 3.

Fig. 11.—Extinction map of Oph-Sco. Details as in Fig. 3.

Fig. 10.—Extinction map of the Pipe Nebula. Details as in Fig. 3.

Fig. 12.—Extinction map of Lupus. Details as in Fig. 3. Note that Lupus

III, IV, and VI are too far south to map with JCMT.

(e.g., Clemens & Barvainis 1988; Jijina et al. 1999; Lee &

Myers 1999; Visser et al. 2002).

Finally, we will map ∼10 deg2 of blank sky (i.e., )A ! 1V

split into several fields near the Gould Belt, to the same depth.

This will act as a control sample to see if we have missed

significant numbers of objects by using to select our targetAV

regions. The data from the shallow survey will be sensitive at

3 j to masses down to the substellar mass limit of 0.08 M,

per beam for objects at 0.5 kpc that have K, which isT ≥ 20d

typical of the low-extinction parts of molecular clouds.

2.2. Deep Survey

Temperatures vary within molecular clouds, and the inner

regions are colder ( K) than the outer regions (T ∼ 10 T ∼d d

K), due to increased shielding from the interstellar UV field.20

For the deep survey, we will map regions with to aA 1 3V
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Fig. 13.—Extinction map of Corona Australis. Details as in Fig. 3.

depth of 1 j p 3 mJy beam�1 at 850 mm to ensure a complete

census of star-forming cores. These regions comprise an area

of ∼64 deg2. These data will also reach the substellar mass

limit of 0.08 M, per beam at 3 j for objects at 0.5 kpc at

K.T p 10d

Furthermore, these observations will simultaneously provide

maps at 450 mm with a mean 1 j rms of 12 mJy per 450 mm

beam (i.e., equal to 6 mJy per 850 mm beam after smoothing).

This is because this aspect of the survey will be carried out in

“grade 1” weather conditions ( ). The 450 andt ≤ 0.05225 GHz

850 mm data together will provide spectral index information,

where it is essential to have comparable resolution, to constrain

the dust opacity indices and thus the masses of the objects.

2.3. Source Count Predictions

The total star formation rate for clouds within 0.5 kpc is

∼6 # 10�3 M, yr�1 (e.g., McKee & Williams 1997). Using

the measured IMF (e.g., Kroupa 2001), the total stellar pro-

duction rate within this distance is therefore ∼0.02 stars yr�1.

The best current estimates of the timescales for prestellar cores

and Class 0 protostars are ∼3 # 105 and ∼3 # 104 yr, re-

spectively (e.g., André et al. 2000). Thus, we expect ∼6000

prestellar cores and ∼600 Class 0 protostars to be found in our

wide survey. Even allowing for possible uncertainties in these

by factors of ∼2, we would still expect thousands of objects

in total, with hundreds at low mass (M ! 0.5 M,) and tens at

high mass (M 1 8 M,).

These objects will fill in the underpopulated extremes of

currently measured mass functions. Note that only tens of

Class 0 protostars and hundreds of prestellar cores in total are

currently known (André et al. 2000). Finally, the expected num-

bers of objects at the mass function peak (M ≈ 0.5 M,) will

be large enough (∼20–50 in each cloud) to reveal statistically

whether differences in characteristic stellar masses that exist

between clouds are caused by local environmental influences

on core formation, such as cloud density and sound speed.

2.4. Protostellar Lifetimes and Accretion Rates

The census of prestellar cores and protostars from the con-

tinuum mapping will allow us to calculate the relative duration

of these stages. Since half of the envelope mass is accreted

during the Class 0 stage, and the rest during the Class I stage

(André et al. 1993), the duration of each stage tells us about

the protostellar accretion rate. For instance, if they are roughly

equal, then the accretion rate is probably constant, as in the

Shu collapse model (Shu 1977).

Alternatively, if the Class 0 duration is only one-tenth of the

Class I duration, as is currently suspected (André et al. 2000),

then accretion must start very rapidly and decrease over time

(e.g., Whitworth & Ward-Thompson 2001), implying a very

different collapse scenario. In addition, if much of the envelope

mass is ejected (e.g., Matzner & McKee 2000), then the ac-

creted fractions will sum to less than 1. Current observations

are limited by small-number statistics (e.g., Visser et al. 2002),

but the wide survey will provide a sufficiently large sample to

answer this question.

Furthermore, the relative quantities of prestellar cores at

varying degrees of central condensation (given by continuum

radial profiles) will inform models that predict the onset of

protostellar collapse (e.g., turbulent dissipation vs. magnetic

regulation).

2.5. Origin of the IMF

With the census of nearby prestellar cores provided by the

continuum mapping, we will be able to plot a very well-pop-

ulated mass spectrum of these objects over a very wide range

of masses. This will allow us to confirm or refute the claim

that this mass function (e.g., Motte et al. 2001; Johnstone et

al. 2006; Nutter & Ward-Thompson 2007) mimics the stellar

IMF (Salpeter 1955). Recent observations appear to show that

the prestellar core mass function follows the same form as the

IMF down to very low masses (see Fig. 14) (Nutter & Ward-

Thompson 2007).

Such a steep mass function implies that low-mass cores dom-

inate (both by number and by mass). This is in contrast to the

cloud mass function, where most of the mass resides in the

largest structures (e.g., Williams et al. 1994), implying that a

different physical mechanism is responsible for the cores. Two

other obvious differences between the cloud and core mass

function also exist. First, while the cloud mass function includes

all the mass in the cloud (by definition), the core mass function

generally only adds up to a few percent of the mass of the

parent cloud (Johnstone et al. 2004; H. Kirk et al. 2006). Sec-

ond, the mass-radius relation for clouds implies nonthermal

motions for the largest structures, whereas the cores reveal

mostly thermal motions.

If the link between the core mass function (CMF) and the

IMF is confirmed, this will provide very strong evidence that

the IMF is determined at the prestellar core stage of star for-

mation; i.e., the physics behind core formation is also the cause
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Fig. 14.—Core mass function (CMF) in Orion, from Nutter & Ward-Thomp-

son (2006). A three-part stellar IMF, normalized to the peak of the CMF, is

overlaid as a thin solid line. The dotted line shows a three-part mass function,

with the same slopes as the IMF, superimposed on the CMF. The agreement

between the two appears to indicate that the stellar IMF is determined by the

CMF.

of the IMF. The two currently competing theories of core for-

mation invoke either magnetic fields or turbulence (e.g., Mous-

chovias 1991; Ballesteros-Paredes et al. 2003). Of particular

note will be the detection of numerous objects with masses

below the substellar limit (0.08 M,), allowing for the first time

a comparison between the mass functions of very low mass

molecular cloud cores and the brown dwarf IMF. Some de-

tections of substellar mass cores have already been made (e.g.,

Greaves et al. 2003), but the numbers are very limited so far.

Similarities between these mass functions would imply a sim-

ilar formation process for brown dwarfs and stars. However, a

statistically significant deviation would imply differing origins;

for example, brown dwarfs may form out of protostellar disks

(for a review, see Whitworth et al. 2007).

Additional important questions for these very low mass cores

include whether they resemble the solar-mass cores, or exist

only inside a collapsing region; whether they also resemble

Bonnor-Ebert spheres, and if so, what provides the confining

pressure; or alternatively, whether they only form within pro-

tostellar disks (e.g., Matzner & Levin 2005). Thus, the survey

has a capacity to constrain brown dwarf formation directly, as

well as through IMF/CMF comparisons.

2.6. Structure of Cores to Clouds

With a distance limit of 0.5 kpc, the linear resolution of the

continuum mapping at 850 mm will be 0.03 pc (7000 AU) or

better. This scale is well matched for probing the structures of

the detected prestellar and protostellar envelopes, as well as

their surrounding environments. For example, the radial density

profiles of prestellar cores show a flat inner region and steep

outer region with the turnover at ∼0.03 pc (Ward-Thompson

et al. 1994; J. Kirk et al. 2005).

Some have claimed that the observed radial density profiles

indicate that cores are pressure-supported Bonnor-Ebert spheres

(e.g., Alves et al. 2001), while others have argued that such

configurations result naturally from dynamic evolution of gas

on large scales and do not indicate equilibrium (Ballesteros-

Paredes et al. 2003). The differences between the model pre-

dictions center around the velocity profiles of the cores. The

larger sample of cores revealed by the continuum mapping and

followed up by CO spectroscopy with HARP (see § 3 below)

will provide enough examples of both velocity structure and

detailed morphology to settle this debate. On slightly larger

scales, the continuum mapping will have the sensitivity to probe

the lower density surroundings of these cores, allowing insights

into core formation. For instance, if one assumes that the con-

tinuum maps trace the mass, then one could use them to assess

the importance of gravitational torques on assembling disks

(Jappsen & Klessen 2004).

Previously, these surroundings could be probed only by

lower density tracers, such as CO (in regions where it is not

depleted and its lines are optically thin), but with continuum

mapping, it will be possible to link the structures of cores with

their environments, using the same tracer. On even larger scales,

the continuum mapping (especially that of the deep survey)

will reveal the structure of extended filaments within clouds

(see, e.g., Johnstone & Bally 1999; Fiege et al. 2004; Hatchell

et al. 2005).

Molecular clouds exhibit filamentary structures, which are

often the locus of star formation along their length. Although

turbulence and magnetic fields have been suggested to explain

the filamentary structures in molecular clouds, few detailed

studies have been made, due to limitations in mapping both

the velocity fields and the polarized light that traces the mag-

netic field. Coupled with the dynamical information obtained

with HARP and the magnetic field geometry obtained with

POL-2, the morphologies and structures of filaments revealed

by the continuum mapping will provide clues to both the origins

and evolution of molecular clouds (e.g., Khalil et al. 2004).

3. HARP SURVEY

In addition to the SCUBA-2 survey of the local molecular

cloud population, we will also carry out a CO survey with

HARP to trace the kinematics of cores and clusters, at the same

spatial resolution as the 850 mm SCUBA-2 observations of

dust emission (14�). This will allow us to address a large num-

ber of fundamental scientific problems in star formation in

samples that for the first time are of statistically significant size.

In typical star-forming molecular cloud cores, temperatures

and densities are in the ranges 10–50 K and 104–105 cm�3,

respectively, which are the conditions under which the CO and

isotopic lines in the 350 GHz range are excited (see Table 2).

The key goals of the line observations are:
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TABLE 2

CO Isotopologues to be Observed with HARP

Transition

n

(GHz)

E /kU

(K)

Dv

(km s�1)

Trms

(K)

N (3 j)H2

(cm�2)

12CO J p 3–2 . . . . . . 345.7960 33.2 1.0 0.3 4.5 # 1018

13CO J p 3–2 . . . . . . 330.5880 31.7 0.1 0.25 3.6 # 1019

C18O J p 3–2 . . . . . . 329.3305 31.6 0.1 0.3 3.3 # 1020

Notes.—Column density calculations assume LTE at 50 K for 12CO and

20 K for 13CO and C18O. Abundances relative to H 2 are taken to be 10�4 for
12CO and 1.7 # 10�7 for C18O (Frerking et al. 1982). The ratio of 13CO/C18O

is assumed to be 77 (Wilson & Rood 1994). The standard conversion of column

density to visual extinction is taken such that an of 1 corresponds to aAV

column density of cm�2.210.9 # 10 (N � 2N )H H2

Fig. 15.—Class 0 source L1157 mapped in C18O 3–2 (gray scale and thin

contours) and 12CO 3–2 (thick contours).

1. To search for and map any high-velocity outflows present

in the cores in order to differentiate between starless and pro-

tostellar cores.

2. To derive simple constraints on the column density and

CO depletion in these cores.

3. To help understand the support mechanisms and core

evolution.

4. To characterize the cloud kinematics in a large sample of

environments and investigate the evolution and role of turbu-

lence in star formation.

We note that these goals are also very closely coupled to

those of the polarimetric study presented below, and that many

of the goals of the continuum survey also require these data

for interpretation, particularly to classify and determine the ages

of the embedded sources.

3.1. Target Regions

HARP is a much faster mapping instrument than previous

single-pixel receivers. However, it is still not possible to map

all of the regions covered by the SCUBA-2 survey. Hence, we

will select a typical sample of cores and cloud regions from

the SCUBA-2 survey and observe these with HARP.

The proposed molecular line observations consist of two sets

of targets. We will make single, fully sampled footprint images

(∼4 arcmin2) of a set of 1000 cores, and larger (0.08 deg2)

maps of 10 cloud regions containing filaments and clustered

star formation. For the well-studied clouds, many of the target

regions are already known from previous SCUBA surveys. The

cores, selected from the SCUBA-2 catalog, will consist of a

flux-limited sample plus a representative selection covering the

full range of conditions and clouds.

In order to meet the science goals outlined above, we will

map all of the cloud regions and 300 of the cores in the 12CO,

C18O, and 13CO J p 3–2 lines—the latter two lines can be

obtained simultaneously within the ACSIS bandwidth. A fur-

ther 700 cores will be mapped in the 12CO 3–2 line only. Most

of the core maps will be a single, fully sampled HARP footprint,

but for clustered cores, we will combine footprints to map

contiguous areas.

As summarized in Table 2, the 12CO maps will be made with

a channel width of 1.0 km s�1. The target rms 1 j noise level

will be 0.3 K in each channel. The 13CO and C18O maps will

both have a channel width of 0.1 km s�1, and the target rms

1 j noise level in each channel will be 0.25 and 0.3 K, re-

spectively. The slightly poorer predicted rms in C18O is due to

its location near the edge of an atmospheric band. The equiv-

alent H2 column density sensitivities are noted in Table 2.

3.2. Molecular Outflows: Classification and Mass Ejection

The first observation targeting cores will be in the 12CO J p

3–2 line to search for and image any high-velocity gas (see

Fig. 15). The presence of a high-velocity molecular outflow is

a standard way to differentiate between prestellar and protos-

tellar cores (e.g., Bontemps et al. 1996b; Wolf-Chase et al.

1998; Visser et al. 2002; Hatchell et al. 2007). For compact

submillimeter objects with no IR detection, outflows are a crit-

ical discriminant between prestellar and protostellar cores.

Where outflows are detected, we will estimate outflow mo-
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mentum flux (e.g., Bontemps et al. 1996a) in this large, ho-

mogeneous sample, allowing us to put on a firm statistical

footing the proposed correlations with bolometric luminosity

and envelope mass.

The envelope mass-luminosity-momentum flux relationships

test models of mass accretion and outflow ejection, and there-

fore how much of the envelope mass is ultimately converted

into stars (Matzner & McKee 2000). Reasonable estimates of

momentum flux can be made without mapping the whole out-

flow, as most of the momentum flux is seen close to the star

(Fuller & Ladd 2002).

In the larger cloud regions, mapping the outflows of a large

number of protostellar objects will make it possible to deter-

mine their energy input to the cloud (e.g., Norman & Silk 1980;

Li & Nakamura 2006; Matzner 2007). The magnitudes of these

energies will allow determination of the roles of outflows in

stimulating turbulent motions or parent cloud dispersal (e.g.,

Silk 1995).

3.3. CO Depletion

We note that all molecular tracers are affected by chemistry

and depletion onto dust grains. CO is no exception, depleting

in the densest regions of molecular cores (e.g., Caselli et al.

1999; Redman et al. 2002). We will use these observations to

investigate CO depletion.

Prestellar cores are known to be heavily affected, with CO

depletion factors reaching 10 or more (e.g., Crapsi et al. 2005).

A limited study suggests that Class 0 sources are also centrally

depleted by factors of 5, but by the time the Class I phase is

reached, CO abundances have returned to the canonical value

of 10�4 (Jorgensen et al. 2002).

Typical size scales for depletion are ∼6000 AU (Caselli et

al. 1999), which corresponds to 12� at 500 pc or 40� at

150 pc. Outside the density peaks, CO abundance should be

stable (e.g., van Dishoeck 2006; Di Francesco et al. 2007).

This survey will produce simultaneous dust and CO isoto-

pologue images of hundreds of cloud cores, classified on the

basis of infrared counterparts or molecular outflows. We can

use this sample to statistically investigate the levels and size

scales for CO depletion as a function of core properties such

as mass and evolution.

3.4. Fundamental Properties of Cores: Mass,

Temperature, and Density

Two independent measurements of the envelope gas mass,

in order to compare with the dust mass, can be derived from

C18O. First, the C18O integrated line strength, assuming opti-

cally thin emission, will yield a gas mass. Although this will

be a lower limit due to depletion, it is still valuable, as it relies

on a different set of assumptions (CO abundance, gas excita-

tion) to mass estimates from dust, where the dust opacity and

dust temperature are subject to their own uncertainties. Second,

the velocity dispersion and size provide a virial mass estimate

that is largely unaffected by depletion as line widths fall toward

cloud cores (e.g., Goodman et al. 1998a, 1998b).

In total, the CO observations are vital to deriving reliable

core parameters in order to understand how clusters form and

how the initial mass function is determined. Combining the

HARP data with existing lower J maps of these clouds (e.g.,

Ridge et al. 2006) will allow us to estimate temperature and

density using multitransition, multi-isotopologue radiative

transfer methods.

3.5. Kinematic Tests of Star Formation Models

Measurement of the detailed kinematic and density prop-

erties of the cores will be carried out using the C18O and 13CO

lines, observable simultaneously (see Fig. 15). In nearly all

cores, we expect the C18O line to be optically thin. Hence, we

will be able to measure the thermal and nonthermal contri-

butions to the line width, enabling a study of core support

mechanisms and their evolution (e.g., Jessop & Ward-Thomp-

son 2001).

The combination of a high-density tracer, such as the J p

3–2 transition, with lower density tracers (e.g., lower J CO

lines) allows an investigation of the dynamical motion of cores

through their parent cloud (e.g., Walsh et al. 2004, 2006; Ayliffe

et al. 2007).

Where cores are clustered, we will also compare the velocity

dispersion between cores, a simple measurable quantity that

can be compared with both star formation simulations and

young clusters of pre–main-sequence stars (e.g., Belloche et

al. 2001).

These quantities may potentially discriminate between com-

petitive accretion/core mergers (e.g., Bate et al. 2003) and the

alternative, where one submillimeter core results in one star

system (e.g., Goodwin et al. 2004a, 2004b).

In addition, the distribution of C18O line velocities of cores

observed with HARP in individual molecular clouds will probe

theories of cloud turbulence. Such cores may act as test particles

within the larger scale turbulent motions within such clouds.

Similar smaller scale studies have recently been carried out in,

for example, Perseus (H. Kirk et al. 2007).

3.6. Clouds and Filaments

We will also produce large maps of 10 filamentary or clus-

tered star formation regions. Many of these will be well-studied

regions (e.g., the Orion filament and the r Ophiuchi cluster),

but not all of them have preexisting submillimeter maps (e.g.,

the Pipe Nebula and L1506 in Taurus). These regions will be

mapped in 12CO, C18O, and 13CO lines to the spectral resolutions

summarized in Table 2. These maps will cover regions of an

order of 300 arcmin2 (0.08 deg2) in size.

The key goal here will be to compare the observations to

gas dynamic and magnetohydrodynamic (MHD) turbulence

simulations (e.g., Balsara et al. 2001; Padoan & Nordlund 2002;

Bate et al. 2003; Vazquez-Semadeni et al. 2005). These models
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make strong predictions on the expected clump mass spectrum,

the spatial and velocity structure, the shapes of the cores and

filaments, and the star formation efficiency.

Comparisons can be made by analyzing cloud spatial and

velocity structure, using techniques such as clumping analyses

(Williams et al. 1994), axial ratios (e.g., Kerton et al. 2003),

delta variance (Stutzki et al. 1998; Bensch et al. 2001), principal

component analysis (e.g., Heyer & Schloerb 1997), structure

function (e.g., Brunt et al. 2003), and spectral correlation func-

tion (Rosolowsky et al. 1999).

Mapping the J p 3–2 transitions, which trace reasonably

high densities, at an angular resolution typically less than a

thermal Jeans length (for an H2 number density of 105 cm�3)

reveals the kinematics over the critical transition to gravita-

tional dominance (Ossenkopf 2002), whereas existing low-J

CO maps (e.g., Dame et al. 2001; Wilson et al. 2005) trace

only the lower density large-scale molecular cloud structure

and kinematics. We note that lower J (usually J p 1–0) maps

exist for many of our clouds and can be analyzed in conjunction

with the HARP data (e.g., Ridge et al. 2006).

In total, the CO observations are vital in deriving reliable

core parameters in order to understand how clusters form and

how the initial mass function is determined. When combined

with the SCUBA-2 data, the HARP data will provide a pow-

erful way to explore the detailed dynamics and density structure

in star-forming clouds, presenting rigorous tests of the details

of the theoretical models.

4. POL-2 SURVEY

We will also carry out a polarimetric survey of the brightest

cores and clouds, since measurements of polarized emission

from dust are the most effective means of probing the magnetic

field. By contrast, absorption polarimetry is limited to the pe-

riphery of dense clouds, and Zeeman splitting detections are

made in only a small fraction of observed regions (Crutcher

1999).

Polarized dust emission is detected from objects on all mea-

sured scales (e.g., Matthews et al. 2001; Crutcher et al. 2004)

and from compact cores, regardless of evolutionary epoch (e.g.,

Ward-Thompson et al. 2000; Matthews & Wilson 2002), as

illustrated in Figure 16. Sensitivity limitations and practical

limits on observing times have previously restricted observa-

tions to several dozen bright (i.e., Jy), compactS ≥ 1850 mm

objects.

Attempts to measure the magnetic field in star-forming

regions are driven by the need to understand its significance

in the formation of cloud structure and/or the regulation of

collapse of cloud cores. These factors are related to star for-

mation rates and molecular cloud lifetimes, on which there is

substantial debate in the literature (e.g., Myers & Goodman

1988; Hartmann et al. 2001; Elmegreen 2000).

The key goals of the polarimetric mapping are:

1. To obtain maps of polarization position angle and frac-

tional polarization in a statistically meaningful sample of cores.

2. To characterize the evidence for and relevance of the field

and turbulence (in conjunction with HARP observations) in

cores and their surrounding environments.

3. To test the predictions of low-mass star formation theories

(core, outflow, field geometry).

4. To generate a large sample of cores that are suitable for

follow-up with forthcoming instruments, such as ALMA.

4.1. Target Regions

From the SCUBA-2 850 mm continuum survey, we expect

to detect at least 100 cores of sufficient brightness (1250 mJy

beam�1 peak 850 mm flux) for observation with POL-2 in single

SCUBA-2 footprints. These polarimetry targets will be located

in different star-forming regions and be of various classes (star-

less, prestellar, Class 0, Class I).

To probe the initial field conditions for core formation, maps

of ∼0.08 deg2 in extent of 10 cloud regions containing filaments

and clustered star formation will be made in synergy with the

HARP large-scale mapping to measure the gas dynamics and

characterize the turbulence.

Candidate types of regions would include a starless fragment

of a filamentary cloud, such as a portion of the Pipe Nebula

(see Fig. 10). In addition, we will map filamentary clouds for

which absorption polarimetry exists, such as the L1506 filament

in Taurus. We will use these data to directly compare the mag-

netic field directions yielded by emission and absorption po-

larimetry at the same locations, allowing these methods to be

directly compared for the first time. We will also map regions

around clusters exhibiting different rates of star formation.

4.2. Tests of the Models

According to one paradigm of low-mass star formation, col-

lapse is guided by magnetic fields, producing flattened cores

and disks (e.g., Mouschovias 1991). Outflows are then gen-

erated orthogonal to the disk, producing outflows aligned with

the nascent field direction. Greaves et al. (1997) tested this

correlation for five sources, finding that the alignment of field

and outflow appeared to be correlated to the angle of the out-

flow to the line of sight (see also Matthews et al. 2007).

With ∼70 sources with outflows (Class 0 and Class I), we

will be able to establish statistically whether outflows are pref-

erentially oriented with respect to the field direction. Using the

SCUBA-2 data, we will also determine whether the field di-

rection is related to the core morphology. Many cores for which

polarization maps exist are too distant to compare field ge-

ometry to core morphology, since the cores are poorly resolved.

A sizeable fraction of the objects that are mapped are also

embedded in filaments, making measurements of core axis ra-

tios particularly challenging.
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Fig. 16.—SCUBA polarization maps. These images show the importance of mapping the ambient environment around cores and the advantage of high resolution.

Top left: SCUBA Serpens map (Davis et al. 2000) showing that the field structure can be more complex between the cores than their polarization patterns indicate.

Top right: The same is true in Barnard 1 at center (Matthews & Wilson 2002). Bottom: NGC 2024 shows that SCUBA observations (dark gray vectors) of extended

structure in Orion (Matthews et al. 2002) reveal systematic variations missed in earlier lower resolution maps (light gray vectors; Dotson et al. 2000). This map

reveals how critical resolution is to the effective mapping of magnetic field geometry.
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Models predict different relations between core morphology

and polarization position angle, depending on field geometry

(straight or helical) and core morphology (oblate, prolate, or

triaxial). Since the outflow, core, and field orientations are all

measured in two-dimensional projection, statistical corrections

can be made for an ensemble of cores that are not applicable

to individual objects.

4.3. Models of Magnetic Field Geometry

Polarized dust emission yields only the two-dimensional field

geometry projected onto the plane of the sky. Using all three

components from the survey (continuum, line, and dust polar-

imetry), we will generate a set of analytic models of the three-

dimensional field geometry of all 100 cores, as well as extended

coherent structures such as filaments. This will be practical

using a new generalized modeling code (Fiege 2005) that has

already been applied to the case of a filamentary cloud (Fiege

et al. 2004).

The most general question to be addressed is whether there

are any quasi-static magnetic models of cores that can explain

the polarization and continuum maps for a statistically signif-

icant number of sources, as some theoretical models predict

(e.g., Mouschovias 1976; Tomisaka et al. 1988).

If all quasi-static models fail to provide adequate fits to the

data, then the data could only be explained by MHD turbulence.

Regardless of the outcome, the polarization data set will settle

this important question in star formation theory. It will also

provide a polarization catalog of legacy value that can be used

as a definitive test for future models and simulations and serve

as a powerful tool for their refinement.

The resulting modeling database will provide the theoretical

counterpart to the observational data set, which would be aug-

mented as new and improved models are developed. In prin-

ciple, one could search for regions in parameter space where

the allowed solution sets intersect for multiple cores. This

would provide a way to search for preferred ranges of param-

eters, which would help to refine future models.

4.4. Magnetic Field Strength

The fractional polarization from dust yields no direct esti-

mate of the magnetic field strength, since it is dependent on

several additional unknowns (e.g., degree of grain alignment,

grain shape, and composition). The field strength will be de-

rived from the commonly used Chandrasekhar-Fermi (CF)

method (Chandrasekhar & Fermi 1953), using dispersion in

polarization vectors (where high dispersion indicates a highly

turbulent field and a weak mean field component), the line

widths estimated from the HARP C18O/13CO data, and the den-

sity from the SCUBA-2 fluxes (e.g., Crutcher et al. 2004;

J. Kirk et al. 2006).

Simulations show that this estimate can be corrected for a

statistical ensemble of objects to yield realistic estimates of the

field strength (Ostriker et al. 2001; Heitsch et al. 2001). Due

to measurements of line widths and dispersion estimates, we

will be able to test effectively whether the cores with broader

line widths show more dispersion, thereby determining the ap-

plicability of the CF method in molecular clouds.

4.5. Large-Scale Fields and Turbulence

The same extended regions will be mapped with POL-2 and

HARP. The relation between the core field geometry and that

of the larger scale structure in clustered and filamentary regions

will be observed and modeled. Polarization maps can reveal

abrupt changes in polarization direction (see Fig. 16), which

indicate underlying changes in the magnetic field direction.

The gas dynamics from HARP C18O/13CO observations will

be used with the polarization maps to test predictions of mag-

netized simulations of turbulence (e.g., Heitsch et al. 2001;

Ostriker et al. 2001; Padoan & Nordlund 2002). Such large-

scale maps are the key to unraveling the overall geometry of

the magnetic field.

5. OTHER SURVEYS

In parallel with this survey, there are a number of far-infrared

surveys of the Gould Belt that are also being carried out. The

two most relevant to this paper are those being carried out on

the Spitzer Space Telescope and the Herschel Space Telescope.

The Spitzer Space Telescope (formerly SIRTF, the Space

Infrared Telescope Facility; Werner et al. 2004) was launched

on 2003 August 25. It consists of an 85 cm telescope and three

cryogenically cooled science instruments, covering a wave-

length range of 3–180 mm. The three instruments are the In-

frared Array Camera (IRAC; Fazio et al. 2004), the Infrared

Spectrograph (IRS; Houck et al. 2004), and the Multiband Im-

aging Photometer for Spitzer (MIPS; Rieke et al. 2004). IRAC

is a four-channel camera that provides simultaneous 5.12� #

5.12� images at 3.6, 4.5, 5.8, and 8 mm. Each of the four detector

arrays in the camera are 256 # 256 pixels in size. The IRS

has four separate modules: a low-resolution, short-wavelength

mode covering the 5.3–14 mm interval; a high-resolution, short-

wavelength mode covering 10–19.5 mm; a low-resolution, long-

wavelength mode for observations at 14–40 mm; and a high-

resolution, long-wavelength mode for 19–37 mm. MIPS

consists of a 128 # 128 array for imaging at 24 mm, a 32 #

32 array for imaging at 70 mm, and a 2 # 20 array for imaging

at 160 mm.

One legacy program on Spitzer is currently mapping the same

Gould Belt clouds as are described in this paper, using IRAC

and MIPS.28 This is a follow-up to the “Cores to Disks” Spitzer

Legacy Project (c2d; Evans et al. 2003; see also Allen et al.

2007; Guedel et al. 2007)

The Herschel Space Telescope (Pilbratt 2005a, 2005b) is a

3.5 m diameter, passively cooled telescope due to be launched

in 2008. The science payload complement is comprised of the

28 For more information, see http://www.cfa.harvard.edu/gouldbelt.
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Heterodyne Instrument for the Far-Infrared (HIFI; de Graauw

et al. 2005), which is a very high resolution heterodyne spec-

trometer; the Photodetector Array Camera and Spectrometer

(PACS; Poglitsch et al. 2005), an imaging photometer and me-

dium-resolution grating spectrometer; and the Spectral and

Photometric Imaging Receiver (SPIRE; Griffin et al. 2006), an

imaging photometer and an imaging Fourier transform

spectrometer.

One Guaranteed Time Program on Herschel will use PACS

and SPIRE to map the same clouds in the Gould Belt at wave-

lengths of 75, 170, 250, 350, and 500 mm (André & Saraceno

2005).29

29 For a full description of this program, see http://starformation-

herschel.iap.fr.

6. SUMMARY

We have presented a program of observations that will be

carried out by the JCMT using its new suite of instruments:

SCUBA-2, HARP, and POL-2. These instruments will be used

to survey the nearby star-forming regions in the Gould Belt to

answer key questions in star formation research. The results of

the survey will include legacy images and submillimeter source

catalogs of the mapped regions. The data will be presented in

a series of data papers, followed by a number of papers inter-

preting the data and addressing the science questions discussed

above. The combination of this survey, together with those

mentioned in the previous section, will provide a unique set

of complementary data and a powerful legacy for many years

to come.
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André, P., & Saraceno, P. 2005, in the Dusty and Molecular Universe
(ESA SP-577; Noordwijk: ESA), 179
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