Submm Galactic Surveys:
Current and Near-Term
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Galactic Surveys: a brief history

Large-scale surveys of phenomena in our Galaxy have, until
relatively recently, been impossible to undertake:

Cameras (and telescopes...) have had small fields-of-view

Sensitivity (per pixel) has beeﬁn poor
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BoloCAM on CSO have started to address these issues Pt
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2.5 x 0.6 deg SCUBA 850um image of the Galactic Center (Pierce-Price et al. 2001)




Galactic Surveys

Galactic Surveys fall roughly into 4 categories:

Galactic Plane surveys
Surveys of Giant Molecular clouds (e.g. Gould Belt)

More specialized surveys (e.g.-;“Debris disks)

Compare and contrast survey goals in terms of:

Depth versus survey area
Wavelength coverage
Angular resolution

Spectral resolution




Galactic Plane Surveys

How do massive stars form and how does their
evolution influence the environment around them?




Evolution of high mass stars

« What are the earliest phases?
* What is the evolutionary sequence for massive stars?

- Triggered star formation and feedback effects?

Ulra-Compact - O-B Association
HIl reqions ‘-_ & HIl reglon

N Cold Collapsing Core
H Hot Molecular Core

Methano! Masers
| I
Graphic: 5x10 Vyears 1X10 ” Years
Cormac Purcell




BoloCAM Galactic Plane Survey

~150 sqg-degrees of the Galactic Plane surveyed

Detected >5,000 dense cloud cores (30 = 15-30 mJy)

Follow-up SHARC observations of selected cores (CS 5-4)
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Galactic Center with BoloCAM at 1.1mm (Courtesy John Bally/Jason Glenn)




ATLASGAL on APEX

Unbiased mapping of the inner
galaxy at 87/70um with Laboca

First look survey nearing
completion: area 120 sg-deg, |/| £

- 30°.and latitu < ]°|l mliigg -

| / P s, %oguv il B
SenSItIVIty Of 5 Jy Approx 3 x 3 deg field at the Galactic Center
Courtesy: ATLASGAL team - -

& :
‘ -

Shallow survey: Total area 320 sg-deg, |/| < 80° and |b| < 1°
with 1@ sensitivity of 50mJy

Deep survey: Total area 120 sg-deg, |/| < 30° and |b| = 1°
with 10 sensitivity of 10mJy




IGAL Galactic Plane Survey

Open Time Key Project —
proposal submitted

Herschel PACS and SPIRE
instruments from 70 to 500um

- In 5 ba n'q}”& '

Survey regions with longitudes ranges 120°< 1 < 120° and
latitude |b| = 1°

Sensitivity (10) of 20mJy

700 hrs of Hershel observing time and would start in 2009




JCMT Galactic Plane survey

The survey will map the regions with
longitudes ranges 10° < | < 65° and
102.5° <1< 141.5° and latitude |b| = 1°

8.4 GHz Galactic
Plane survey by
Langston et al.
Orange box shows
SCUBA-2 survey
area for this region

Designed to have synergy with other GP surveys (BoloCAM,
GLIMPSE, UKIDSS, Herschel etc)




Detection Limits

SCUBA-2 survey

ATLASGAL

sensitivity will be 4mJy at First look
850um — a factor of ~10 HIGAL

survey

lower than the SCUBA
Galactic Center dat E*Q
- Corresponds tbk,in s
sensitivity of ~1M,, . at

sun ATLASGAL BoloCAM

3kpc and 40M,, at 20kpc Deep survey

(shown in green)

Distance /kpc

Will detect all the significant high-mass and cluster-forming
regions throughout the Galaxy




Galactic Centre Revealed

A number of other surveys also planned including AzTec on LMT at 1.1mm




Local Star Formation:
Gould Belt Surveys

Td provide |a c
"mto-s e

From cores to tlouds: How do stars form and evolvef?




Science Drivers for Galactic Surveys

For low/intermediate mass stars:

What can we learn about molecular cloud structure
and-kinematics-prior to star\formation?

How does the massin a molecular cloudevolve
into clumps, cores and.eventually stars?

How longare the:various protostellar lifetimnes(e.g.
class OJversus Class/l, etc.)

What is the origin of the IMF and how does it
compare to the stellar IMF?




JCMT and APEX Gould Belt Surveys

Map selected areas
(100 sqg-degs) with A,
> 3 at 850um to a
depth of 3mJly

Map the entire GB areas
with A, > 1 at 850um
to a depthof 10mly

SCUBA-2 450 and 850um wide-field maps of 500 sg-degs
HARP CO maps of 1000 detected cores
SCUBA-2 polarimetry of 100 detected cores

LABOCA 870um maps of southern clouds




: HARP 2.5 deg field of '2CO
Spectral Line Surveys 52 oriedon ouarda he
Rosette nebula (JCMT
newsletter)

Many of the clouds will also
be observed in molecular lines
such as 3CO 3-2 (330 GHz)
searching for outflows to
provide age estimates

HARP will measure the
Kinematics of these cores and
clusters and will achieve a 30
mass detection limit of 1-5 M,
at a distance of 3 kpc (similar to
SCUBA-2 but over limited fields """ Outflow from Class 0

source L1157 in 12CO
3-2
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erschel Gould Belt Surveys
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PACS and‘SPIRE maps of the nearest star
formation regions

70 — 500um wavelength coverage

Angular resolution from 6 to 43 arcseconds




Debris Disk Surveys.
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. How d_'%erse are planetary Syst'émg and where does;,
~ the Solar System fit into the pjcture? .~ -
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| .SCIZHTI'FIC Goals

To determlne unblased statlstlcs on the Inci
and diversity of debris disks arounc
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,Scuentn‘!lc Goals (cont )

Flux (Jy)

10 100 1000
Wavelength (um)

To dlscover numerous dlsks‘too cold to be detected In the o
~far-IR (e.g. by Spltzer) . o ey | | oS
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To be the basis of source lists for future observmg
campaigns (e.qg. usmg ALMA CCAT and JWS'F)

~




SUNS Survey Plan

All stars will be |ma'j te
confusion limit (~0.7 mJy)’~

~

DISkS with S|gn|flcant structure WJ,II b,e targets for
- further dagp |mag|ng at 450pm




"All-Sky" Survey (SASSy)
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Where do stars form in our Galaxy? Are their new
populations of objects hitherto undiscovered?




Galactic Scientific Goals

To act as a detection experiment and identify infrared dark
clouds, star-forming cores & dusty high-redshift galaxies in
as unbiased a manner as possible.

Specnflc galactlc astronomy go% mclude

-Galaxy and how are they dlstrlbuted’? | > Jf

What is the relation of IRDCs to star forma’f!ion and Galactic
structure?

Is there an underlying unknown population of star
formation?




SASSy Pilot Study

GP-wide strip (red) covers 0 = |1 < 270° and b < 5°. The pole-to-pole strip
(black) is centred at | = 96° and contains the N and S galactic poles and
the N ecliptic pole

Sensitivity will be comparable to the 850um channel of Planck Surveyor with an
angular resolution of 15 arcseconds




Conclusions

e Survey astronomy is very much coming of age in the
submm with a number of surveys already taking place or
planned in the next few years

» Galactic plane surveys are underway from the near-IR to
the submm probing the propertLes of high-mass stars

- Surveys of loc ormation sitesrare studying the -
- formation and evolut|on of the Iowest mass stars

» Surveys of discrete objects, such as debris disks, will
allow the first statistical studies of the properties of such
objects in the submm

* All sky surveys are planned — very complementary (and
invaluable?!) to future work by ALMA and CCAT...




