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ABSTRACT

Context. Thanks to its excellent 5100 m high site in Chajnantor, thecAima Pathfinder Experiment (APEX) systematically exglore
the southern sky at submillimeter wavelengths, both inioaoim and in spectral line emission. Studying continuumssion from
interstellar dust is essential to locate the highest demsigions in the interstellar medium, and to derive their $@as column
densities, density structures, and larger scale morplesdotn particular, the early stages of (massive) star ftiomare still quite
mysterious: only small samples of high-mass proto-steligroung stellar objects have been studied in detail so far.

Aims. Our goal is to produce a large scale, systematic databasassiive pre- and proto-stellar clumps in the Galaxy, in c@better
understand how and under what conditions star formaticgstplace. Only a systematic survey of the Galactic Plane icaside the
statistical basis for unbiased studies. A well characterizample of Galactic star-forming sites will deliver anlationary sequence
and a mass function of high-mass star-forming clumps. Susystematic survey at submillimeter wavelengths also sgmis a
pioneering work in preparation for Herschel and ALMA.

Methods. The APEX telescope is ideally located to observe the innégMday. The recently commissioned Large APEX Bolometer
Camera (LABOCA) is a 295-element bolometer array obserairgj7Oum, with a beam of X®. Taking advantage of its large field
of view (124) and excellent sensitivity, we have started an unbiasegwf the whole Galactic Plane accessible to APEX, with a
typical noise level of 50—70 mjlyeam: the APEX Telescope Large Area Survey of the Galaxy &8GAL).

Results. As a first step, we have covere®5 degd of the Galactic Plane. These data reve8D00 compact sources brighter than
0.25 Jy, or 63 sources per square degree, as well as extemndeties, many of them filamentary. About two thirds of thenpact
sources have no bright infrared counterpart, and some of #ire likely to correspond to the precursors of (high-masstppstars or
proto-clusters. Other compact sources harbor hot coregpact Hi regions or young embedded clusters, thus tracing more esrolv
stages after star formation has occurred. Assuming a tyglistance of 5 kpc, most sources are clumps smaller than lithawasses
from a few 10 to a few 100 M. In this first introductory paper, we show preliminary résdtom these ongoing observations, and
discuss the mid- and long-term perspectives of the survey.

Key words. Surveys — Submillimeter — ISM: structure — Dust, extinctienStars: formation — Galaxy: disk

1. Introduction Over the past two decades, a large amount of theoreti-
) L . cal dfort has been aimed at constraining the early stages of
Dust continuum emission in the (sub)millimeter (submmpen the formation of isolated low mass (solar-like) stars.|Sti-
is one of the best tracers of the earliest phases of star t@ma yay two quite diferent pictures are being maintained. On the
since it is directly problng_ the dense interstellar mate‘rr_am one hand, a collapse picture has emerged whose “long” time
which the stars form. Trying to understand the formation ang jes are determined by ambipolaffuion (Shu et al. 1987;
early evolution of stars is an important field of modern astriy 45 ms et all 1987). On the other, a scenario is advocated in
physics (see the recent reviewlof McKee & Ostiiker 2007, aRghich the star formation rate is governed by supersoniauturb
references therein). lence (Mac Low & Klessef 2004). Many recent observational
campaigns have contributed crucial data and in particylss s
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tematic (sub)millimeter surveys of nearby star formingaoeg, Cold dust absorbing the IR radiation also shows thermal
such as Chamaeleon, Perseus and Ophiuchus, have resulteghiission in the submm regime. This grey body emission is gen-
the detection of many prestellar and proto-stellar conaismss erally optically thin and, thus, an excellent tracer of thstinass
(André et al. 2000; Ward-Thompson etlal. 2007). They allew dand, by inference, total mass of the emitting cloud. Theefo
termination of the dense core mass spectrum down to subrstebbservations in the submm continuum are complementanto th
masses, and investigation of its relationship to the Iniflass IR extinction techniques. Given the short time-scalesHerfor-
Function (Motte et all 1998; Gahm et al. 2002; Hatchell et ahation of high-mass stars, all early formation stages Wil s
2005). be associated with strong dust continuum emission, allgwain

High-mass star formation is even less constrained (eSyStematic study of a large range of evolutionary phases.
Zinnecker & Yorke[ 2007 Beuther etldl. 2007, for recent re- Recently, several groups have performed large scale map-
views) and there is controversy on the issue of how such stRf89 Of molecular complexes in the (sub)millimeter contin-
attain their final masses: driven by turbulente (McKee & Tapim- Using the Submillimetre Common User Bolometer Array
2003) on the one hand and competitive accretion (e FCUBA) instrument, Johnstone ef al. (2004) have mapped
Bonnell et al 2004) on the other. Since high-mass stars seffled of the Ophiuchus star-forming cloud, and Hatchell et al.
to form mostly in clusters (along with many more lower-masg005) have covered 3 déwf the Perseus molecular cloud.
stars), it is fundamental to have a good estimate of the m&semplementary to the Spitzer “Cores to Disks” legacy prbjec
distribution of cluster forming clumps in the Giant Moleanl (Evans etdll 2003). Enoch et &l. (2006) have mapped 7.5 deg

Clouds (GMCs) they are part of. This exactly is one of the maj§°oVering the Perseus cloud, and Young et al. (2006) have
goals of the presentiert. mapped nearly 11 dégcovering Ophiucus, both using the

LOCAM instrument at 1.1 mm.

In the field of high-mass star formation, Moore et al. (2007)
have covered 0.9 dégf the W3 giant molecular cloud with
ECUBA. Going to larger scale, Motte et al. (2007) used the
MAMBO instrument to obtain a complete dust continuum map
of the molecular complex associated with the Cygnus X region
From this 3 de§ map, they could derive some statistically sig-
nificant results on the characteristics (e.g. mass, dermity
flow power, mid-IR flux) and lifetimes of dlierent evolutionary

. . .BO
A cardinal reason for the many open questions concerning
high-mass star formation is the fact that the relevant titees
are short[(McKee & Tah 2002), implying low number statistic
in finding stars in a given evolutionary state. Moreover,hhig
mass stars are rare. This implies that regions in which tbey f
are generally at large distances, which leads to the basiigm
that such objects are fiicult to identify. For instance, little is
known so far about the Galactic molecular ring, a few kpcadiist

from us, and where most of the star formation is presentiyntak phases of high-mass star formation. In particular, no Inigtss

place (e.g. Bronfman etxal. 2000). analog of pre-stellar dense cores was found by this study, hi
While various samples of high-mass proto-stellar objecisg at a short lifetime for the earliest phases of dense dores
have been defined based on various criteria, such as mageich high-mass stars are being formed. An unbiased survey o
emission (e.g., Walsh etial. 1997; Pestalozzi etal. 2008) ahe complete Galactic Plane will allow us to put much strange
infrared (IR) colors |(Palla et al. 1991; Molinari et al. 1996constraints on this stage of high-mass star formation.
Sridharan et al.. 2002] Lumsden et al. 2002; Robitaille et al. On an excellent 5100 m high site and at a latitude-28°,
2008), anunbiased sample has not yet been assembled. In thee 12 m diameter APEX telescope (Gusten et al. 2006a,b) is
past two decades, muclfert has focused on follow-up studiesideally located to make sensitive observations of the twein
of bright IR sources detected by the Infrared AstronomyI@&e quadrants of the Galactic Plane. A consortium led by the Max
(IRAS) and showing far-infrared (FIR) colors typical ofnalt Planck Institute fir Radioastronomie (MPIfR) in Bonn, dhw-
compact Hi regions (Wood & Churchwell 1989), e.g. in high-ing scientists from the Max Planck Institute fur Astronenim
density molecular tracers (Bronfman etial. 1996; Molinagale Heidelberg and from the ESO and Chilean communities has em-
1996) or in dust continuum emission (Faundez et al. 2004), Isarked on the APEX Telescope Large Area Survey of the Galaxy
in maser emission (e.q. Palla etlal. 1993; Beutherlet al. )200ATLASGAL). This project aims at a systematic survey of the
While some of these studies revealed a few massive cold coiiiser Galactic Plane, mapping several 100%d&gh a uniform
in_the neighborhood of the central compact kegion (e.g. sensitivity. In this paper, we present the first data takeheara-
Garay et al. 2004), they were mostly biased against theesarli lyzed. The observing strategy and data reduction are destin
possibly coldest phases of massive star formation. §[@ and§[3. First preliminary results are discussed# Finally,

Alternatively, dense condensations in Infrared Dark Ckoudve discuss longer term perspectiveglih
(IRDCs, see_Simon etal. 2006, for a recent compilation) are
promising hunting grounds for the initial stages of highssa ;
star formation (e.g. Rathborne etlal. 2006; see also thetreee 2. Observations
views byl Menten et al. 2005; Wyrowski 2008). IRDCs appear @bservations of continuum emission from interstellar datst
absorption by dust even at mid-infrared wavelengths agties (sub)millimeter wavelengths are best made with sensitivad>
diffuse emission of the Galactic Plane and trace high colurhand bolometer detectors. Modern (sub)millimeter bol@met
densities. However, IRDCs get increasinglyffidult to iden- development started in the mid 1980s with single pixel ele@me
tify the further away they are, and the relative contribogidoy instruments, with a resolution, i.e.ffiaction limited FWHM
foreground and background emission may b#dalilt to esti- beam size, of 1’1 for the IRAM 30 m telescope at 1.2 mm and
mate. Also massive dust condensations are not all infraaed d19” for the James Clerk Maxwell Telescope (JCMT) at 1.1 mm.
clouds. For example the two most massive condensationis (Witince then, arrays with more and more elements have been de-
masses of 200 and 800dyat a distance of 1.3 kpc) observedreloped and deployed to telescopes. Modern arrays of belome
at 870um in the photo-dissociation region (PDR) bordering thiers have hundreds of elements: 384 for the Nyquist-sampled
RCW 120 Hi region (Deharveng et al. 2009) are not detected &bmillimeter High-Angular Resolution Camera 2 (SHARC 11,
IRDCs at 8 or 24um. They are hidden, at these wavelengths, IDowell et al.| 2003), and 295 for the Large APEX Bolometer
the bright emission of the adjacent foreground PDR. Camera (LABOCA), which has recently been deployed at the



F. Schuller et al.: ATLASGAL - The APEX Telescope Large Araa\®y of the Galaxy at 870m 3

60 40 0 i - y 80

Fig. 1. Coverage of the ATLASGAL observations overlaid on an IRASdacolor image (12:m in blue, 60um in green and
100um in red). This image covers9(’ in galactic longitude, and10° in latitude. The long frame shows the area that we plan to
cover until the end of 2009:60° in | and+1.5° in b. The smaller frames inside delineate the area that was\aiker 2007 (see
also Fig[B).

APEX telescope (Siringo et al. 2007, 2009). With a field ofwie Lok
of 11’4, and a single pixel sensitivity (noise equivalent flux den-
sity, NEFD) in the range 40—-70 mJ¥§ LABOCA is currently s

the most powerful bolometer array for large scale mapping op

erational on a ground-based telescope. 00

Galactic latitude

The ATLASGAL observations are carried out at the APEX
12 m submm antenna, which is a modified copy of the VERTEX
prototype antenna for the Atacama Large Millimeter Array [ — = =
(ALMA). The antenna has an improved surface accuracy of o " " ” -
15um rms, i.e. better than ALMA specifications. Two additional Galactic longitude

Nasmyth cabins allow several receivers to be ready for use. T_. _ _
LABOCA instrument is an array made of 295 bolometers afig. 2. Mapping strategy: each rectangular frame represents a

ranged in an hexagonal pattern, with two-beam spacing leetw&ingle map. The plus symbols show the maps centers. A pesitio
bolometers|(Siringo et 4l. 2009). It is located at the Casseg andle of 15 with respect to the galactic axis was chosen. Two

focus, where it has anfiective field of view of 114 in diam- neighboring maps are observed with position anglesl& and

eter. Small variations in the beam shape are seen within thtS - respectively.

field of view, but should not féect the data (see_Siringo el al.

2009, for a discussion of thes@@ats). Its bandpass is centered. pata reduction and source extraction

at 870um (frequency 345 GHz), with a bandwidth of 60 GHz. ) )

The beam at this wavelength has been measured to have a widig raw data are recorded in MB-FITS (Multi-Beam FITS) for-
of 19/2 FWHM. The number of usable bolometers at the erf§at by the FITS writer, which is part of the APEX Control
of the reduction, after flagging the noisy ones and the ones ystem (APECS, Muders etal. 2006). These data were pro-

responding (Sedf] 3) is usually between 250 and 260. cessed using the BOlometer array data Analysis package (BOA
Schuller etal. in prep.), which was specifically developgpart

% the LABOCA project to reduce data obtained with bolometer
at the APEX telescope. The reduction steps involved in the pr
cessing of the ATLASGAL data are described in the next sub-
gections.

-0.5

In the present paper, we will focus on the data acquired
2007, which cover 95 dég-30° < | < +115° and+15° <
| < +21°, with |b] < 1° (Fig.[), at a oner sensitivity of
50 to 70 mJypbeam. For comparison, the 9-year lifetime of th
SCUBA instrument resulted in a total of 29.3 degapped at
850 um (Di Francesco et al. 2008). A single observation cors.1. First step: from raw data to 2 deg® maps

sists in an on-the-fly map,°2ong and * wide, with 15 steps ) o ) )
Each single observation is processed and calibrated irr twde

between individual lines, resulting in fully sampled mapser- - . ¢
ing 2 ded. The scanning speed used igs3 This fast scanning bwld a map covering 2 dégThe data are calibrated by apply-

allows to perform observations in total power mode, i.ehwit N9 @n opacity correction, as determined from skydips oleser
out chopping. Each map crosses the Galactic Plane withsa typ|cally every two hours (seg S|r|.ngo_ et al. 2009, for moee d
position angle with respect to the galactic latitude axiso Ton- t@ilS). In addition, the flux calibration is regularly (eyefour)
secutive maps are spaced hg<along the Galactic Plane, with Checked against primary calibrators (the planets Mars tuep
a 30 difference in position angle (Figl 2). Thus, each positigif’d Uranus) or secondary calibrators (bright Galactic c#sr
on the sky is observed in two independent maps, wifecknt for which the fluxes at 87@m were measured during the com-

position angles, greatly reducing many systemafieds (e.g. missioning of LABOCA). If any discrepancy is found between
striping in the scanning direction). the opacity-corrected flux of a calibrator and its expectes, fl

then the correction factor required to get the expected faksio
plied to the science data. Given the uncertainties onukedl
the planets themselves, we estimate that, alltogethetyp-

ical calibration accuracy should be better than 15%. Rugnti

sensitivity of 50 mJjpbeam. An ESO large programme h?‘S rcans are also observed on bright sources every hour; the poi
cently been approved to conduct these observations, whith Vlvng rms is typically of order 4

require a total of 430 hours, including all overheads, toecov : .
360 ded. The observing time will be shared with 45 hours from The reduction steps are as follows:
Chile, 225 hours from the Max-Planck-Society (MPG) and 16G- flagging bad pixels (not responding, or not seeing the sky)
hours from ESO, spanning four semesters in 2008—2009. — correlated noise removal (see below for details)

In the longer term, we are planning to extend the coverageg.B
+60° in longitude and+1.5° in latitude (Fig[1), with the same
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— flagging noisy pixels computed using sliding windows along the time-streams. The
— despiking weight afected to each data-point igrhs’, where rms is the
— low frequency filtering (see below) standard deviation in a given pixel computed for 50 datavsoi
— first order baseline on the full time stream The net &ect of these iterations with source model is to reduce

— building a map, using natural weighting: each data point h#®e negative artifacts that appear around strong sourcdsin
a weight Irms’, where rms is the standard deviation of eacfirst reduction step and to recover some fraction of the flux of
pixel bright objects that was lost in that step. The final flux uncer-
tainty for compact sources should be lower than 15% (&€, 3.
The main source of noise in the submm is variable atmgs also confirmed by hundreds of measurements of primary and
spheric emission (sky noise) which varies slowly with tygbic secondary calibrators (Siringo eilal. 2009).
amplitudes of several 100 Jy. Fortunately, this sky noisegisly When building maps with two pixels per beam, the final
correlated between bolometers. For each integration,dhe-< noise level obtained from individual observations is gaitgr
lated noise is Computed as the median value of all nOrma"Zﬁdthe 70-100 m‘yy)eam range. In the combined maps, the
signals. It is removed in successive steps: as a first stepéhe rms is then 50-70 mJyeam in overlapping regions. The com-
dian between all bolometers is computed, then betweenixglned maps covering continuoushg0’ to +12° in longitude are

connected to the same amplifier box (groups of 60 to 80 pixelshown in Fig[B, and example zooms are shown in[Big. 4.
finally, the correlated signal is computed for groups of 2@%0

pixels sharing the same read-out cable. A consequencesof thi )
processing is that uniformly extended emission is filterat] o 3-3- Compact source extraction

since there is no way to distinguish extended astrononigaés A preliminary extraction of compact sources was done ugieg t
seen by all bolometers from correlated (e.g. atmosphedispn ggyiractor programme (Bertin & Arnolits 1996). The extiati
The strongestféect occurs when computing the correlated noisgas done in two steps: first, the peaks are detected on signal-
in groups of pixels: these groups typically coverl’5 x " on  ngise ratio maps; then, SExtractor is used to compute theesu
the array, and since the correlated noise is computed asehe ph4i positions and fluxes, as well as their sizes. Since we wer
dian value of the signals, any emission that is seen by mare thy |y interested in compact sources to build this first caabme
half the bolometers in a given group is subtracted. Th$orm ¢4 nsiraint used was that the ratio of major to minor axeslshou
emission on scales larger thar’5 is filtered out. - be lesser than 4. Details on the method and the complet®gatal
Another low frequency filtering is performed, in order to refgelf will be published in a forthcoming paper (Contrerasle
duce the ffects of the slow instrumental drifts which are noj, prep).
correlate_d betwegn bolomete_rs. This filtering is perforrired This source extraction resulted #6000 objects with peak
the_ Four!er domain, anq applies to frequencies below 0.2_ Hi&xes above 250 mJyeam, over the 95 dégnapped. The aver-
which, given the scanning speed of's3 translates to spatial 3ge source density is thus 63 sources per square degrekebut t
scales above 15i.e. larger than the LABOCA field of view. goyrces’ distribution is highly non-uniform (Fig. 5). Theusce
Therefore, this step should ndfect extended emission that hag;j;eg range from one LABOCA beam (%o about 8 beams
not already been filtered out by the correlated noise removal (1507). We note that the filtering of uniform emission on spatial
_ This reduction is optimized for recovering compact sourc&gales larger than' (Sect[3.1) should not prevent extraction of
with a good signal-to-noise. Alternatively, the data canrée soyrces with larger FWHM, as long as they are reasonably com-
duced without subtracting all components of correlategeoi pact, i.e. with a profile close to a Gaussian shape; howeear th
which allows one to recover more extended emission, butteesy|,xes would be severely underestimated.
in an increased noise level in the final maps. Assuming a typical distance of 5 kpc, which roughly cor-
responds to the molecular ring, the”1&solution translates to
~0.5 pc. The LABOCA data are therefore sensitive to molecular
clumps, following the terminology of Williams et'al. (2008ke
The data processed in the first step are then combined by groaiso Motte & Hennebelle 2009), where dense cores have typica
of three maps: for each positidg, the maps centered &, sizes~0.1 pc and are embedded in pc-scale clumps, themselves
lo + 0.5° andlp — 0.5° are computed and co-added to get a twdseing part of~10 pc GMCs. The sources distribution is strongly
fold coverage on the centrai® ded area (see Fid.12). This peaked toward the Galactic Plane, as seen in[FFig. 5, and-n par
combined map is then used as a source model to mask the daticiar in the direction of the Galactic Center, with an esse
the time streams which correspond to positions in the mapavhef sources toward negative latitudes. Within the centnal de-
the emission is above some given threshold. The full redoé$i  grees, sources show an excess at positive longitudes. hks
then performed again, involving the same processing stege-a in longitude are visible in Fid.]15 in the direction of the Naam
scribed in the previous section, with somewhat less coasigev arm (-30° < | < —20°), and around = —8°, which corresponds
parameters for despiking and correlated noise removainBurto the NGC633/NGC6357 star forming complexes.
this step, data points that correspond to strong emissidhen As seen in Fid.55, the latitude distribution of compact sesrc
model map are masked for the various computations (baselpeaks ab = —0.09°, which is significantly below zero. This ef-
removal, despiking, subtraction of correlated noise),thatre- fect is seen in all ranges of longitudes. We suspect thiséstau
sults of these computations are also applied to the maskad dahe Sun being slightly above the Galactic Plane, but thisce
Finally, another iteration is performed, this tiragbtracting requires more study. The reason for the asymmetry in lodgitu
the source model (resulting from the previous step) fromrdélae  within the few central degrees is unclear, but is certaiabj,ras
data. In this case, all data-points are used for the comipogat can be seen also in Fig. 3. Interestingly, the distributiboom-
and processing steps that mdieat strong sources (e.g. despikpact sources seen with Spitzer ay24 shows an excess toward
ing) can be performed with only little caution, since most afiegative longitudes|(Hinz et al. 2008). While no clear explana-
the real emission has been subtracted from the signalsréBeftion is found, Hinz et &l/ (2008) suggest that this could rfllee
adding the source model back into the reduced data, weights actual distribution of infrared sources near the Galacgater,

3.2. Second step: using a source model
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Fig. 3. Combined maps showing 84 degf the ATLASGAL data obtained in 2007, at 87fn with a resolution of 19. The color
scale is logarithmic between 0.05 and 1.¢b&am. The rms is of order 50 to 70 rfidgam in most parts of these maps. A few
known regions are labeled in the maps. See alsdFig. 4.
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Fig. 4. Zooms into selected regions. These maps are projected itk pixels per beam, resulting in a pixel r.m.s. between 80
and 130 mJgpeam. All maps are shown in linear scale, calibrated fbebm. The color scale has been chosen to highlight the
negative artifacts, but doesn’t cover the full range of fhixethese images: the brightest peaks are, from left to,righ6, 17.2 and

7.2 Jybeam; the most negative pixels are at -0.49, -0.54 and -§/b8dm, respectively.
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S o 1 il
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;u g 0 = ) |
if more molecular clouds are present at positive longitutes e
ing the compact IR sources, which would be consistent wigh tl R T 8 ) |

2 ! . 08 & i A0 T S R ; {0 el 0.05

distribution that we observe in the submm. o4 o2 o s 56
Galactic Longitude [deg]
4. First results Fig. 6. Example combined map covering1.5 ded, shown in

) ) logarithmic scale. The pixel scale is one third of the beaditha
The large scale maps in Fig. 3 clearly show a variety of submdtandard deviation between pixels in empty regions of thesna
limeter sources from bright compact objects to faint exéehds typically 90 mJybeam. The brightest peak is at 6.2kam.
regions on the arcmin scale, to long filaments up to nearly the 128 compact sources extracted in this region are shotkin wi
degree scale. The survey is very rich, and a wealth of nevitsesigrange ellipses, with sizes and position angles as measiited
is expected. To give a flavor of these and to illustrate howna-co SExtractor (Secf313). Ultra-compactitegions discussed at

plete view of the Galactic star formation activity will beraeved the end of SGCEZ are shown with blue e||ipses; Compact and
from ATLASGAL, we present here a first analysis and some firgfassical h regions are indicated with magenta ellipses.

results for a typical 1wide slice, around = 19° (Fig.[d). This

region shows a reasonably rich population of sources, agidads

representative of regions with several cloud complexe#Earel

ent distances. We also selected this region because it &edv provides good quality CO data that we use to discuss theiassoc
by the Galactic Ring Survey (GRS, Jackson et al. 2006), whietion with large scale molecular clouds.
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4.1. Compact sources and extended emission at| = 19 In order to further study the spatial distribution of these v
o ) . ) locity components, we have used tH€O(1-0) data from the
In a number of galactic directions, there is submillimet®i® GRS to identify the molecular complexes associated witkehe
sion virtually everywhere in the Galactic Plane. The regiogelocities (Fig[®). In addition, using an extinction magaibed
shown in Fig[6 at = 19° is one of these. From our prelimi-from the 2MASS catalog (Bontemps, priv. com.), it is possibl
nary source extraction, we find 128 compact sources with peakrecognize that some of these complexes actually account f
fluxes above 0.25 Jgeam in this k2 ded slice (no source is the detected extinction and are therefore most probablyedt t
detected outside thb| < 0.75° range shown in Fid.|6), in per- near kinematic distance. This is the case for the 36 to 52 #m s
fect agreement with the average 63 extracted sources paresqéomplex, and for a small part of the20 km s clouds (dashed
degree. Only 16 of these sources have a probable known cofiie arc around (19.35, 0.05) in Figl 9). The main complex at
terpart in the SIMBAD database (infrared, millimeter orimad 65 km s is more complicated: parts of this complex are associ-
source within a 10 search radius), which means that more thagred with peaks of extinction, but other parts corresponcty
80% have not yet been studied. Some of them certainly hae@ extinction. Nevertheless, this might indicate thatsitalso
counterparts in the new infrared surveys observed withz8pit at the near distance. In addition, this complex appeare @it
(see e.g. Fig. 14); associations between ATLASGAL and 8pitzended at §im and 87Qum, which again favors the near distance
data will be addressed elsewhere. solution. The full extent of th&3CO emission, spanning about
As can be seen in Figl] 6, most of the compact sources are @& in latitude, corresponds to 70 pc at a distance of 4.5 kpc,
tually embedded in more extended emission of a few arcmin dypical of GMC dimensions.
tent. Many of these features appear filamentary and couté-cor ~ Finally, we note that a large part of the20 km st com-
spond to over-densities within giant molecular clouds, iick  ponent is a string of compact CO clouds which are not associ-
even denser clumps are forming. That small groups of clumaged with any feature in the extinction map. They are theesfo
belong to one single molecular complex is sometimes confirmmost probably complexes at their far distance, i.e. of thizior
by informations on their kinematics, as discussed in theé $eo- 14 kpc. The source ak, ) = (18.76,0.26) coincides with a very
tion. compact object in the GLIMPSE_(Benjamin etlal. 2003) image
(Fig.[10), also consistent with a far distance solution.
] o Additional constraints can be obtained from absorptioedin
4.2. Coherent complexes and distance determination toward Hi regions (e.g. Sewilo et 5l 2004; Anderson & Bania

( i ‘ i i ith dis-
Toward the inner Galactic Plane, the detected sources cah b%)noég.dé?grerr:?r? ;tignsigr;ﬁ;(rzaon%gg g;t <S ?Vimlkggl(.)?ﬁr\év:ﬁsrg_

oy dtancel i sy rectn of e e Coul col 8 ompact and four compaciassical regons. Al thee it
- X . ; '’ compact and three out of the four compact regions have clear

except for some peculiar lines of sight, like the Galactio&e

(GC), where most sources are probably concentrated cldke to

GC itself. In other directions, one expects to find over-gterss

4 —

of objects at particular distances, corresponding to thacdta B .
arms, particularly in the molecular ring region, but a widage 5 G18.76+0.26 E
of distances is allowed. [ 1
Distance determination in the Galaxy is #diult issue. The g 2 E
kinematic distances can be obtained thanks to molecular lin < L E E
follow-ups. We have started systematic observations of dine- - ]
pact ATLASGAL sources in NElwith the Bfelsberg 100 m tele- ok t
scope (Wienen et al. in prep.) for the northern part of tha@la R 1
and in many molecular lines observed simultaneously wi¢h th  619.01-0.03 3
MOPRA 22 m telescope (Wyrowski et al. in prep.) for the south- . 3r ' ' .
ern part. The NH lines were detected for nearly all targeted g F 1
sources, showing various line widths and shapes, and ysuall g Rp E
with only one velocity component (see examples in[Eig. 7)sTh - 1 B E
is expected since NHis a high density tracer, which is de- . ]
tectable only for the dense cores also seen with LABOCA. 0 ﬁ A
Twenty-four of the total 278 sources observed so far isNH 4F 1
are located in the region shown in Fid. 6. The distribution of 5 G18.81-0.07 E
measured Vsg is shown in Fig[B. Interestingly, the velocities o f ]
are not spread over the whole allowed range, but are mostly . >t 4
gathered in very few coherent groups. In addition, thesepgo £ 1
are also spatially coherent (see Hig. 8 top). We can conclude 1E -
that the ATLASGAL emission is dominated by few bright com- . .
plexes at specific distances. In the= 19 region, 15 out of oF ‘ ‘ A
24 ATLASGAL compact sources detected in NRiave a veloc- o 50 100
ity between 60 and 66 knTs Such a complex would be at a Velocity (km/s)

distance of 4 or 12 kpc depending whether the near or the far . N

solution for the kinematic distance is correct. In additionthis ~ Fig. 7. Example spectra in N{(1,1) transition for three sources
clear velocity component, two sources are at rather lowoielolocated in the region shown in Figl 6. G18+4626 is probably
ties around 20 kmé’ a few are between 35 and 50 krﬁ- and at a distance of14 kpC, while 61901'003 and G18.61-0.07
two are at 80 and 81 kntsrespectively. are probably at 4.3 and 3.7 kpc, respectively.
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14 xpe 2°kpo tion map derived from the 2MASS catalog. The color scale cor-
F ° A responds to magnitudes of visual extinction. In all parddshed
ol ] lines outline structures that seem connected together.
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Fig. 8. Top: LSR velocities (in km st) derived from NH spectra N9 absorption lines remainsfiicult: [Sewilo et al. |(2004) and
are indicated next to the sources visible in the ATLASGAL mag\nderson & Bania (2009) conclude with a far distance sofutio
Bottom: the measured LSR velocities are plotted against Galaclf U18.66-0.06, but all three ATLASGAL sources that we ob-
longitude. Kinematic distances derived using the Galactia- S€rved in NH (with visg ~ +45 km s~) follow an IRDC nicely
tion model ofl Brand & Blitz [(1993) are indicated on the righfletected in GLIMPSE (Fig$. 10 aid]14), which favors a near
for the near distance solution, and on the left for the fanton. distance. Discussion of all |nd|V|d!JaI sources goes beybed
The thick line near 140 knT$ shows the maximal expected ve-SCOPe of the present paper, and will be addressed elsewhere.
locity, which corresponds to the tangential point for a aliac
orbit with a radius~2.7 kpc around the GC. 4.3. Mass estimates
Dust emission is generally optically thin in the submm centi
uum. Therefore, following Hildebrand (1983), the total sas
a core is directly proportional to the total flux density, ite-
grated over the source:

counterpart in ATLASGAL (Fig[6). Except for C18.95-0.02
which shows several components in tH€0O spectrum, and
C19.04-0.43, that we did not observe in lHhere is a good
agreement between the LSR velocities derived from radio re- )

combination lines!3CO(1-0) and NH transitions. Finally, re- , _ _4°F/R (1)
sults from, both/ Sewilo et all (2004) and Anderson & Bania B,(Tp) «,

(2009) generally agree with our conclusions for the objémsts

cated in the test field, with the65 km s complex being at whered is the distance to the sourde,s the gas-to-dust mass
the near distance, and th€0 km s clump G19.440.17 being ratio, B, is the Planck function for a dust temperatiig, and

at the far distance. However, in a few cases, properly ing¢rp «, is the dust absorption cfiicient. The beam averaged column
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grated flux density at 876m (5-o- detection limit) as a function

of dust temperature, for three typical distances: 500 gtiiffie),
2 kpc (dashed line) and 8 kpc (dotted line).
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(Fig.[8); the results are summarized in Table 1. In a few ¢cases
the SExtractor program, used to extract compact sources fro
the full survey (Seci_313), does not extract well sourcas dip-
pear blended. Therefore, we have fitted 2D-Gaussian pradiles
the 24 sources observed in Nkh order to measure their fluxes
and sizes. Special care was taken to separate blended source
results of these fits are: source positions, sizes (minonaajdr

axis FWHM), peak and integrated fluxes.

Table [1 gives: sources names (based on Galactic co-
ordinates); equatorial coordinates and sizes, measumd fr
Gaussian fits on the 870m image; LSR velocities measured
with the NH;(1,1) transition; corresponding Galactocentric ra-
dius, as well as near and far kinematic distances; peak and in
Gal. Lon. (deg) tegrated fluxes at 87m; kinetic temperatures, computed from

Fig.10. 8 um map of the region shown in Fi§l 6 from thethe NH;(1,1) and (2,2) measurements (Wienen et al., in prep.).

GLIMPSE survey. LSR velocities derived from NHiata are Flnally, masses for the near and far dlstgncgs are compuged,
indicated. ing the integrated 87_pm fluxes and the kinetic temperatures.
These computations assume that the gif0fluxes detected
with LABOCA only originate in thermal emission from the dust
density, which does not depend on the distance, can alsaive c&rom spectral line surveys it is known that molecular linéghh

puted with: contribute a significant amount of flux to the emission detct
by broadband bolometefs. Groesheck (1995) estimated frem |
F,R . — .
Ny, = —— (2) surveysin the 345 GHz atmospheric window that lines can con-
B,(To) Q& umy tribute up to 60% of the flux. This extreme value was found for

whereQ is the beam solid anglg,is the mean molecular Weightthe Orion hot core, which is peculiar due to a large contriut

of the interstellar medium, which we take equal to 2.8, ands from wide SQ lines (Schilke et &l. 1997). The relative contribu-

the mass of an hydrogen atom. Assuming a gas-to-dust masdif}1 from CO(3-2) lines alone will only be relevant for extre
tio of 100, anck, = 1.85 cn? g-* (interpolated to 87@m from outflow sources with little dust continuum. From a quaniiat
Table 1, Col. 5 OLQSSQHKQQL&Hﬂﬂme_lQ94) our survey | nalysis of the relative CO contribution in the bright massitar
sensitive to cold cores with typical masses in the rant@0 Mg, [0/Ming region G327.3-0.6, observed recently with the APEX
at 8 kpc to below 1 M, at 500 pc (FigCTL). The B limit telescope in CO_(Wyrowski et &l. 2006), we found the contri-

o tion to be insignificant towards the compact hot core but go
of 0.25 Jybeam corresponds to column densities in the rangléJ . . .
3.6x 1021 cm2 for Tp = 30 K to 20x 102 cni2 for Tp = 10 K, t gtrl:p to Ztg%ff(t)rr] thr(]e lzrlght, elxtended photr(])ntdon}lnatled regio
equivalent to visual extinctions of 4 mag to 21 mag, respebti 0 the north of the hot core. 1n summary, not molecuiar cores,
: : - strong outflow sources and bright photon dominated regialhs w
(using the conversion factor from Frerking et al. 1982). b p ribution f i iscion | than theid
These computations assume that the emission ap87E aIViS%/ “XI?bO”tT' ution r;)m tmes?mlsélgn ?zﬂer at’? hﬂl y
optically thin. For the brightest source detected so &P 6 calibration uncertainty ( 1) of the contimueb-

. servations. Line follow-up observations in the fisobmm with
E)Se%';nt\(/EZagé? oa;)tr;(e:!aalkdllﬁhaaslizgiﬂ;eam), we compute the APEX of bright sources found with ATLASGAL will help to put

stronger constraints on line flux contribution.
F, Another source of contamination could come from free-free
QBV(T)] ®) emission, when an idregion has already been formed. The
contribution from free-free at 345 GHz should however be low
This gives an optical depth< 0.31 for a temperatur€ > 25 K. compared to the thermal emission from dust. As an example,
Therefore, the optically thin assumption should be cormatn [Motte et al. (2003) have estimated the contribution fronefre
for the brightest sources. free emission at 1.3 mm in the compact fragments found within
Using the distances as estimated in Seci. 4.2, we have ¢hk W43 massive star-forming region, which harbors a giant
culated the masses of the clumps located around +19° Hu region. In most cases, the free-free emission accounts for

1-

T870 = —In
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Table 1.0Observed and derived parameters for the 24 sources locetieel iegion shown in Fig] 6 and observed inNides. When
the distance ambiguity could be solved, the preferredniigt@nd mass are shown in boldface.

Source RA (J2000) Dec (J2000) Size visr Rs Dhear Dfar  Fpeak  Fint Tuin N(H2) Mpear Mo

” kmys kpc kpc  kpc  Jp.  Jy K @ Mo Mg
G18.55-0.04 182437.85 -1245148 884 36.3 56 3.1 13.0 092 2.8 21.0 2.1 140 2380
G18.61-0.07 182508.42 -124521.6 X2 458 52 3.7 125 170 5.7 329 22 210 2490
G18.63-0.07 182509.84 -1244075 x®3 457 52 3.6 125 096 3.6 14.7 3.9 420 5010
G18.65-0.06 182510.63 -124224.1 x5 446 52 3.7 125 225 8.1 18.3 6.4 680 7940
G18.66-0.04 182450.98 -123920.8 884 809 40 5.2 109 2.10 6.3 22.4 45 780 3510
G18.76:0.00 182502.38 -123812.6 484 80.3 40 5.1 11.0 0.84 45 14.8 3.4 1030 4770
G18.76:0.26 1824 13.27 -1227446 592 208 6.6 20 141 114 97 15.8 4.1 320 15090
G18.79-0.29 18261553 -124136.2 x84 655 44 45 11.6 094 43 14.4 40 830 5360
G18.83-0.30 182623.70 -1239389 xZB 635 4.6 4.4 117 135 48 ® 5.3 800 5610
G18.83-0.47 182659.34 -1244465 xX32 63.3 45 45 11.6 150 5.7 18.9 41 680 4600
G18.83-0.49 18270357 -124506.5 x&% 652 45 45 11.6 134 6.7 20.8 3.2 720 4640
G18.86-0.48 182706.20 -124309.3 X2 654 44 46 115 073 21 18.8 20 270 1710
G18.88-0.49 182709.21 -1242351 X2 655 45 45 11.6 111 35 22.4 2.4 340 2210
G18.88-0.51 1827 15.13 -1242546 x2® 66.2 44 46 115 062 3.2 23.6 1.2 290 1840
G18.89-0.47 182707.82 -124138.0 x4 66.1 44 46 115 339 254 259 5.9 2040 12840
G18.89-0.64 182743.46 -1245485 x22 64.1 45 45 11.6 058 1.2 20.0 1.5 130 880
G18.91-0.63 18274355 -124451.0 X33 645 45 45 116 151 111 171 4.8 1560 10340
G18.93-0.01 18253235 -1226414 x2b 46.3 51 3.7 124 133 3.1 29.3 2.0 140 1530
G18.98-0.07 182551.06 -1225425 xAB 61.8 4.6 4.4 11.7 082 1.3 20.4 2.0 140 960
G18.98-0.09 182555.22 -122550.3 x3® 63.0 45 44 11.6 064 1.3 20.7 15 130 900
G19.01-0.03 182544.61 -1222420 x84 59.8 4.7 4.3 11.8 2.18 10.1 195 5.7 1070 8000
G19.01-0.03 182544.61 -122242.0 x8 59.8 47 4.3 11.8 2.18 10.1 20.7 52 970 7300
G19.08-0.29 182648.77 -122620.7 X3 66.0 4.6 4.3 11.7 428 214 242 8.2 1700 12330
G19.4%40.17 18255450 -1152344 834 200 6.6 20 140 6.53 18.0 234 13.1 330 15510

Notes: D Unit of N(H,) is 1072 cm2
@ This source was also observed in Nbl/(Sridharan et all (2005), with a better signal-to-noig@ralVe therefore use the kinetic temperature
derived by this study rather than our own data for this saurce
@ Only the (1,1) transition of Nklis detected at this position, so that no kinetic temperatored be derived. A temperature of 15 K has been
assumed to compute masses and column density for this source
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reaches 70%. Assuming a flat spectrum for free-free (ojtica
thin case), andF, o v35 for the dust emission (i.e. a dust emis-
sivity 8 = 1.5), scaling from 240 GHz to 345 GHz yields a 20%

100.0

systematically searched for infrared counterparts to oeliri-

nary catalog of 6000 sources in the IRAS Point Source Catalog
(Beichman et al. 1988) and in the Midcourse Space Experiment
(MSX, [Price etal. 2001) data, using a search radius df 30
(more details will be given in Contreras et al. in prep.). Ynl
~10% of the submm compact sources can be associated with an
IRAS point source, and32% have a possible MSX counter-
part (Fig[I2). In contrast, two thirds do not have a mid- of fa

, o infrared counterpart in the IRABISX catalogs, and could cor-
Fig. 12. Distribution of peak fluxes for the compact sources eXagpond to the coldest stage of star formation, prior to ik bf

tracted in the data observed in 2007, shown in logarithmiesc 5 massive proto-star. This fraction is similar to the restdtind
Fractions of sources associated with IRAS or MSX sourcg$|\votte et al. (2007) for the Cygnus-X region. However, with
superior sensitivity of the Spitzer GLIMPSE and MIPSGAL
(Carey et all_2005) surveys, weaker mid-IR sources are found
to be associated with many of the MSX-dark compact submm

. , _clumps. Sources with IRAS associations generally cornedpo
<40% at 1.3 mm, with one extreme case where this fractigq |ater stages of star formation, e.g. hot molecular cares)-

act Hi regions or young embedded star clusters.
One should note that in some bright, complex star-forming

fraction coming from free-free emission at the LABOCA wavet€gions, due to crowding and blending, even strong infrared
length. In conclusion, the contribution from free-free sliobe ~ sources do not fulfill the point source selection criterid,aon-

mostly negligible, and even in the most extreme cases itidhog§equently, are not included in the IRASSX catalogs. An ex-
treme example is seen in the histogram of Fig. 12, where the

not exceed 20%.

4.4. Nature of the sources

brightest source in the survey, SgrB2(N), is counted as eceou
without IRASMSX association.

High-contrast IRDCs are easily picked up by ATLASGAL.
Since dust emission in the submm is optically thin, th&hese clouds can have various shapes, from compact cores to
LABOCA observations are sensitive to all kinds of objecta-co filamentary morphologies of 1-5 arcmin in size. As an example
taining dust, which can range from cold dense clumps withur demonstration field contains the already well-invedtd
clouds to more evolved proto-stars centrally heated. Wee hdlRDC G19.36-0.07 (Carey et al. 1998). In Fig. 113 we show
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247 yields 1x 1073 sources per square degree with flux densities
above 150 mJy, or 0.1 source above this limit in our surveyed
area. Thus, we don’t expect to detect any high redshift ¢lojec
our data.

The situation with late evolved stars may be more complex.
As an example, the red supergiant VY CMa, which is one of the
brightest sources at IR wavelengths and 1s5 kpc distant, has
a flux density of 1.5 Jy at 87m, as measured with LABOCA.
Therefore, this object could be seen up to a distance of X5 kp
with our survey sensitivity. Less extreme or more distan¢cts
of similar nature will most likely fall below our detectiomiits,
but we cannot exclude having a small fraction of supergiants
and extreme late evolved stars in our data. It will be possibl
to identify such objects from their colors at other wavelisg
e.g. in the Spitzer surveyss (Robitaille et'al. 2008).

A DEC. [arc minutes]
o
T
N [10% cm?]

T

A R.A. [arc minutes]

Fig. 13. Column density map of the IRDC G19.80.07, con-

tained in thel = 19° demonstration field. The map is derived. Perspectives

from 8 um extinction values measured in the corresponding )
SpitzefGLIMPSE map. The ATLASGAL emission at 8Z@nis 5-1. An unbiased survey

L = " o
((;vi:rlfuldzolrg);%ggg r(?].z'lc')r(lj%)mgf jef;?zr;?flt‘b 1:8|1+20‘r"0$g§_4 " This survey will provide the first unbiased database of Galac

sources at submm wavelengths, covering the innef d2¢he

Galaxy in a systematic fashion. Since dust emission in the
a column density map of this IRDC, based on an extinctisubmm is optically thin, it scales directly with the mass &f-m
map derived from GLIMPSE @m data. TheR, = 5.5 extinc- terial (assuming a constant temperature) and leads to tee-de
tion law of/Weingartner & Draine (2001) has been used. Furthiton of all proto-stellar objects or pre-stellar clumps amles.
details of this approach are described in a forthcoming puld/ith a 5o detection limit of 250 mJfpeam, this survey will
lication (Vasyunina et al. 2009). Overlaid as contours & tbe complete for proto-stellar cores down+@0 Mg at 2 kpc,
ATLASGAL 870 um emission data. There is a good agreemeat ~50 Mg at 5 kpc (Fig[Ill). In addition, the data will allow
of the morphologies especially for the high column densitiy-c the investigation of the structure of molecular complexesa-
ter of the IRDC. With an adopted distance of 2.38 kpc, roughbus scales, from their lower-intensity filaments to higtiensity
260 Mg are collected in this clump. IRDCs are considered to tstar-forming regions.

a good hunting ground for the earliest phases of star foomati  The systematic nature of this survey will also allow a com-
and ATLASGAL is expected to reveal a considerable fractibn gjete census of extreme sources in the inner Galaxy, sudteas t
them as sub-mm emission sources. high-mass star forming regions W49 or W51. With our sensitiv

Some sources seen in the submm may also correspongfOwe should detect at a 18-level sources on the far side of
low-mass star formation at small distances. However, our surveje Galaxy, 25 kpc away, down to about 150g,M

is sensitive to 1 M) dense clumps up to a distance-dfkpc only The unbiased nature of this database is of crucial impogtanc

(Eq. (1)). In addition, nearby regions of star formationldely . ; ;
to be located fi the Galactic Plane, outside the area covered o Ogﬂ;;gsbgj gge%ogg :‘;r;‘fg'ifa%‘;ggle_lfﬁissfg : élgggizyr?gé
ATLASGAL. Therefore, low-mass star forming clumps are ng ontext of ALMA (see also SedE.SI belo), whh il exor

expected to be a dominant population in our data. :
A small fraction of sources detected in the submm ma%/xactly the same part of the sky as APEX in the (sub)mm range.

not be related with star formation. This include: late eeadlv
stars with circumstellar envelopes, planetary nebulaglénof) - 5 > Evolutionary stages of high-mass star formation
external galaxies and quasars. However, we estimate the con
tamination by such classes of objects to be negligible. for iThis database will contain a large number of high-mass doud
stance, following the method outlined by Anglada etlal. €,99with submm emission not associated with developed starderm
Appendix), the number of background sources per arémith  tion (as traced in the infrared surveys), which are expetded
flux densities at 5 GHz above S is: correspond to the earliest phases of the formation of the ric
o _ est clusters of the Galaxy. Since high-mass proto-starsaaee
N(aremin™) = 0.011x S(mdy)** 4) (Motte et al. 2007), such )I/arge scalegsurveys%re requirgeto
Then, assuming that the flux density scales with frequency lagge statistics for.the fferent stages of ma_ssive star fo_rmation.
S « v97, one gets, for = 345 GHz, 0.10 source aboveThUS: the data will aIIqW for a determlnatlo_n of a basic evolu
150 mJy per square degree, or about 10 background sourceddnary sequence for high-mass star formation.
the 95 ded discussed here. The extrapolation from 5 GHz to Another topic that can be addressed with these data is the
345 GHz is quite uncertain, but this shows neverthelessltieat importance of triggered star formation, that can be asddsge
number of such background sources must be very low. identifying the second generation stars at the edges oégions
Another estimate can be derived from deep field sufe.g/Deharveng et al. 2005) and supernova remnants. Edgeci
veys in the submm. Integrating thefféirential submm source in the context of high-mass star formation, the relative amp
counts from the SCUBA Half-Degree Extragalactic Survey &nce of triggering relative to spontaneous star formasstill
850um (SHADES, Coppin et al. 2006, their Eq. 12 and Table 7n open question.
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5.3. Distances and Galactic structure

Dust emission makes the connection between star forming re-
gions seen in the IRadio and molecular clouds seen in CO, 0.10
e.g. in the Galactic Ring Survey, by tracing the highest col-

umn density features: compact sources and filaments. Wth th

help of extinction maps and of absorption lines towand re-

gions (Sewilo et al. 2004), the nefar ambiguity of kinematic
distances can be solved to get the proper distances for @ larg
fraction of ATLASGAL sources (Sedi.4.2). This will thereéo 0.05
help improving our 3D view of the Galaxy. Such data will also

allow us to discover new coherent star formation complexes u

to distances of a few kpc. Finally, these data will allow us to=
compare the star formation processes #liedént locations, in =
the spiral arms and inter-arm regions, and between tfiereint
arms.

Gal. lat

0.00

5.4. Ancillary data

The region that we plan to map covers the same area as the
GLIMPSE and MIPSGAL surveys (e.g. Fig.]114). It will also be ¢ 05
mapped with PACS and SPIRE for the approved Hi-GAL (the
Herschel infrared Galactic Plane Survey; Molinari et apgo-

time Herschel key project. The ATLASGAL data will thus be
cross-correlated with similar large scale Galactic sus\ayther
wavelengths, in the near- to far-infrared range, for examypth :
the J H, K UKIDSS Galactic Plane Surve 008), 18.70 18.65 18.60
providing spectral energy distributions frond to 870um. The Gal. long. [deg]

LABOCA data at 87Qum are crucial to estimate the total amoungig 14, Three color image from Spitzer surveys: GLIMPSE

of dust along the line of sight. Combining data from APEX4.5’um in blue (mostly tracing stars) andun in green (mostly

Spitzer and Herschel will provide an extraordinary newbas®  paH emission), MIPSGAL 24m in red, with 87Q:m emission
of the Galactic Plane from the near-IR to the millimeter, spa- yerlaid in contours.

tial resolution<30”.

We will also correlate our data with existing radio surveys
in the centimeter range: the NRAO VLA Sky Survey (NVSSSubmillimeter Observatory (CSO), at a wavelength of 1.1 mm
Condon et all 1998), the Multi-Array Galactic Plane Imagin{Drosback et dll_2008), with a 27resolution. The northern
Survey (MAGPIS| Helfand et al. 2006), the Sydney Universitgalactic Plane will also be mapped with the SCUBA-2 instru-
Molonglo Sky Survey (SUMSS, Mauch et al. 2003), and the Coaent at 450 and 850m, with resolutions of 8 and 1%/, re-
Ordinated Radio ‘N’ Infrared Survey for High-mass star forspectively. In particular, as part of the SCUBA-2 “All-Sky”
mation (CORNISH]J. Particularly interesting will be compari- Survey (SASSY, Thompson etlal. 2007), & idide strip cov-
son with surveys in radio continuum and maser emission thexing |b| < 5° over the part of the Galactic Plane accessible
will be possible with the Expanded Very Large Array and thfom Hawaii will be observed at 850m with a onee sensitiv-
Australia Telescope Compact Array in the near futmwﬁy of 30 mJybeam, comparable to the ATLASGAL survey. In
2007). Existing or upcoming molecular line databases bheluaddition, the JCMT Galactic Plane Survey plans to cover much
those resulting from the multi-beam @BH maser Galactic deeper the areal0® < | < 65°, |b] < 1°, at both 450 and
Plane surves}f@] 07) and from surveys, e.g. B%e 850um. Combining data from these large scale surveys will pro-
or 3CO molecules (e.gl_Bronfman et al. 1996; Urquhart et alide data at three fferent wavelengths in the Rayleigh-Jeans
2007). Combining ATLASGAL with the IR to cm data will allow part of the dust emission spectrum, thus allowing us to study
us to establish a solid picture of the star formation evohdry among others, the dust emissivity, related to the composaf
stages and their associated time-scales. the dust.

Several bolometer arrays are expected to be installed at
APEX in the near future, including the Submillimetre APEX5 L i
Bolometer Camera (SABOCA), a 37-element array observing aP' egacy vaiue
350um, with a beam of 77. Our team plans to complement therhe raw data will be available to outside users through th® ES
870um data with targeted observations at 380, covering lim- archivél one year after the end of each observing period. We
ited areas of a few arcmin extent, in order to constraint the d also plan to make the reduced combined maps available to the
emissivity and to resolve bright sources in crowded regidhs community; in addition a compact source catalog (including
870um survey might also be extended in surface (going towaggsociations with surveys at other wavelengths) and accatal
the outer Galactic Plane), or in a small part of the Galadao® of extended objects will be published upon completion. €hes
in depth (20 mJfpeam rms or less). will be available from a public web sfleThis project will thus

A similar survey of the northern Galactic PlarieX —10°) have a high legacy value, providing well characterized damp
has been started with the BOLOCAM instrument at the Caltech
2 http://archive.eso.org/wdb/wdb/eso/apex/form
! http://www.ast.leeds.ac.uk/Cornish/index.html 8 http://www.mpifr-bonn.mpg.de/div/atlasgal/
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of targets to address in details many questions of astraggysDeharveng, L., Zavagno, A., & Caplan, J. 2005, A&A, 433, 565
Calibrated maps built from the data observed in 2007 and digharveng, L., Zavagno, A., Schuller, F., et al. 2009, A&A&cepted, astro-

cussed in the present paper are expected to be availabhepnl[gi
both on the ESO archive and on the ATLASGAL public website,

by Summer 2009.

phy0902.0903

Francesco, J., Johnstone, D., Kirk, H., MacKenzie, T., &osinska, E.
2008, ApJS, 175, 277

Dowell, C. D., Allen, C. A, Babu, R. S., et al. 2003, in Sogief Photo-Optical

The observations that we have planned should be completethstrumentation Engineers (SPIE) Conference Series, e@. Phillips &
by the end of 2009, i.e. when the Herschel observatory is ex-): Zmuidzinas, Vol. 4855, 73-87

pected to deliver its first science data. Our team will be i

volved in the investigation of systematic associationsveeh

rosback, M. M., Aguirre, J., Bally, J., et al. 2008, in Antam Astronomical
Society Meeting Abstracts, Vol. 212, 96.01
Enoch, M. L., Young, K. E., Glenn, J., et al. 2006, ApJ, 638 29

the ATLASGAL sources and Herschel products. In particulagyans, II, N. J., Allen, L. E., Blake, G. A., et al. 2003, PASE5, 965
members of the consortium are leading the key projects HOBY&indez, S., Bronfman, L., Garay, G., et al. 2004, A&A, 47,

(the Herschel imaging survey of OB Young Stellar object

Motte, Zavagno, Bontemps et al.) and Hi-GAL.

rerking, M. A., Langer, W. D., & Wilson, R. W. 1982, ApJ, 26390
ahm, G. F., Lehtinen, K., Carlqvist, P., et al. 2002, A&A93877
Garay, G., Faundez, S., Mardones, D., et al. 2004, ApJ, &1,

The first ALMA antennas should also be available for earlgreen, J. A., Cohen, R. J., Caswell, J. L., et al. 2007, in IAtthBosium, Vol.

science soon after completion of our survey. This will begbe
fect time for conducting follow-ups of carefully selectedgets

242, 1AU Symposium, 218-222
Groesbeck, T. D. 1995, PhD thesis, California Institute effinology.
Gisten, R., Booth, R. S., Cesarsky, C., et al. 2006a, in $Rifference, Vol.

at an unprecedent spatial resolution. The ATLASGAL catalog 6267, Ground-based and Airborne Telescopes. Edited bypStapry M..

will provide ALMA with more than 16 compact sources, in-

cluding hot cores, high-mass proto-stellar objects and pot-
stellar cores. All sorts of molecular lines will be availakb
study the sources’ chemistry, or to search for signatures-of

Proceedings of the SPIE, Volume 6267, pp. 626714

Gusten, R., Nyman, L. A, Schilke, P., et al. 2006b, A&A, 4643

Hatchell, J., Richer, J. S., Fuller, G. A., et al. 2005, A&A404 151

Helfand, D. J., Becker, R. H., White, R. L., Fallon, A., & TheftS. 2006, AJ,
131, 2525

fall or outflows for example. Thus, ATLASGAL is expected IQ-IiIdebrand, R. H. 1983, QJRAS, 24, 267

trigger numerous follow-up studies to characterize thedet

sources in terms of their excitation and chemistry. ATLASGA

Hinz, J. L., Rieke, G. H., Yusef-Zadeh, F., et al. 2008, Apd&;epted, astro-
phy0811.1557

will also provide the James Webb Space Telescope (JWST) V\dﬂ‘fkson' J. M., Rathborne, J. M., Shah, R. Y., etal. 200654p83, 145

samples of well characterized targets, and these futuil@iéesc

ohnstone, D., Di Francesco, J., & Kirk, H. 2004, ApJ, 6115 L4
Lucas, P. W., Hoare, M. G., Longmore, A., et al. 2008, MNRAS,3136

will allow one to study the inner workings of the star formatumsden, S. L., Hoare, M. G., Oudmaijer, R. D., & Richards2002, MNRAS,

tion process on small scales. This survey is therefore aamtab
pathfinder for Herschel, ALMA and the JWST.

In addition to the new findings in the realm of high-mass st%}?

336, 621
Mac Low, M.-M. & Klessen, R. S. 2004, Reviews of Modern Phgsit6, 125
uch, T., Murphy, T., Buttery, H. J., et al. 2003, MNRAS, 34217
Kee, C. F. & Ostriker, E. C. 2007, ARA&A, 45, 565

formation, the survey \_NiII .teII uson larger scale detailqwltihe McKee. C. F. & Tan, J. C. 2002, Nature, 416, 59
structure and mass distribution in our Galaxy and will hedp wicKee, C. F. & Tan, J. C. 2003, ApJ, 585, 850
to connect our know|edge of local star formation with star foMenten, K. M. 2007, in IAU Symposium, Vol. 242, Astrophydiddasers and

mation in external galaxies, where high-mass stars arerthye o

ones we see.
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