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The TOP-SCOPE joint survey

TOP: TRAO Observations of Planck cold clumps (PI: Liu, T.)

SCOPE: Scuba-2 Continuum Observations of Pre-protostellar Evolution (PI: Liu, T.)

Liu, T. et al.: The TOP-SCOPE survey of Planck Galactic Cold
Clumps: Survey overview and results of and exemplar source,
PGCC G26.53+0.17, ApJS, 2017

Eden, D. J.: The JCMT Plane Survey: First complete data
release — emission maps and compact source catalogue,
MNRAS, 2017

Juvela, M. et al.: Herschel and SCUBA-2 observations of dust

emission in a sample of Planck cold clumps, A&A, 2018

Typical submillimetre opacity spectral index of cold clumps: ~ 1.7

» the inclusion of shorter wavelengths can bias estimates of
spectral index, especially in the presence of embedded radiation
sources or emission from very small grains”

SCUBA-2 850 uym + Herschel PACS
160 um + SPIRE 250, 350, 500 um
Compact source extraction:
FELLWALKER (Starlink)
SED fitting

 SPIRE maps

« Additional wavelengths (IRAS,

Planck)



TOP200

« The 200 brightest sources detected by Planck

* Not necessarily PGCCs — more evolved sources, starless
core candidates, protostellar cores, UCHII regions,
extragalaxies
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Datasets

JCMT SCUBA-2 850 um areas: 44 + 80 observed in
SCOPE
Most SCOPE measurements: 450-ym-data

Herschel

« PACS 70, 100, 160 ym

« SPIRE 250, 350, 500 um
PGCC in 10’ radius: 110 sources (Planck
Collaboration 2016)
GCC submm source in 10’ radius: 6 sources
(Montillaud, J. et al. 2015)

AlIWISE YSO catalog
» Class I/ll in 10’ radius: 196 sources
« Class lll in 10’ radius: 153 sources
- GAIA DR2 YSO candidate catalog
(Marton, in prep.)
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Datasets

G203.2-11.2

« JCMT SCUBA-2 850 um areas: 44 + 80 observed in
SCOPE
 Most SCOPE measurements: 450-pm-data

30'00"

G196.92-10.37

* Herschel
« PACS 70, 100, 160 ym
« SPIRE 250, 350, 500 um
« PGCC in 10’ radius: 110 sources (Planck 1500"
Collaboration 2016)
« GCC submm source in 10’ radius: 6 sources
(Montillaud, J. et al. 2015)
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* AlIWISE YSO catalog (Marton et al. 2016)
» Class I/ll in 10’ radius: 196 sources
« Class lll in 10’ radius: 153 sources
- GAIA DR2 YSO candidate catalog 0600"
(Marton, in prep.)
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Data processing

Eden et al. 2017 « SED fitting
e Clumpfind (STARLINK) on SNR maps « Hi-GAL sedfitter (Wang et al. 2015)
» Cutting the sources at the edges of the - N(H) and T,,.; from Herschel SPIRE
fields « Adding SCUBA-2 850 um and other
« Positional matching with ATLASGAL sources measurements

* 19" radius (APEX 870 um beam)
» Peak flux and integrated flux density distributions « Second plan: examination of individual sources
+ statistical statements?
 First plan: catalogue paper on dense clumps « GAIADR2
« Classification
« Comparison to Eden et al. 2017 sources



Source: Montillaud, J. et al.:Galactic Cold Cores IV. Cold submillimetre sources, A&A 2015

Example: G070.4-01.5

PLCKECC G070.44-01.54
PGCC: G70.10-1.69

Montillaud, J. et al.: Galactic Cold Cores |V.
« Galactic radius: 7.94 kpc

« Galactic altitude: -55 pc +32°00" 1

* Taust010%: 89K
* Tqustoow: 17.6 K
« Mediam N(H,): 3.6 cm

« Total mass: 1.1 Mg, 457

Juvela, M. et al.: Galactic Cold Cores VII. Dust
opacity spectral index, A&A 2015

« Distance: 2.09+0.83 kpc 30}

 T.~16.1-18.2 K (with 217 GHz band);
~15.8-17.8 K (without)
* B:~1.6-1.9 (with 217 GHz band); ~1.7-2.2

(without) +31°15'

GETSOURCES on SPIRE 250 pm - d=2.09 kpc [1]
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Source: Juvela, M. et al.: Galactic Cold Cores VII. Dust opacity spectral index, A&A 2015

Example: G070.4-01.5
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Example: GO70.4-Q

+32.2° |

Colour
temperature and
spectral index
with SPIRE and
X2 minimisation

250 um optical
depth and colour
temperature for
SPIRE with 3=1.8
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Source: Juvela, M. et al.: Galactic Cold Cores VII. Dust opacity spectral index, A&A 2015
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Example: G070.4-01.5

Flux density [M]y/sr]
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Example: G070.4-01.5 o s

Flux density [M]y/sr] 100 200 300 400 500
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SPIRE extended emission map — higher SNR, lower resolution

Example: G070.4-01.5
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SPIRE extended emission map — higher SNR, lower resolution

Examplez G070.4-01.5 Higher B = lower T, higher N(H,)
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SPIRE high resolution map — lower SNR

Example: GO70.4-01.5
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SPIRE high resolution map — lower SNR
Example: G070.4-01.5 Higher B - lower T, higher N(H,)
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Example: G070.4-01.5
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SPIRE extended emission map — higher SNR, lower resolution
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Example: GO70.4-01.5

13
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SPIRE extended emission map — higher SNR, lower resolution

Higher B = lower T, higher N(H,)
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SPIRE high resolution map — lower SNR

Example: GO70.4-01.5
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Example: GO70.4-01.5
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Higher B = lower T, higher N(H,)
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Example: W48
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Rygl, K. L. J. et al.: A Herschel and BIMA study of

the sequential star formation near the W48A Hill

region, MNRAS 440, 427-447, 2014

« Distance: 3.27+0.49 kpc

« Sequential star formation in OB associations

« Clumps in W48A are linearly aligned by age
(east: old - west: young): UCHII, YSO with
class Il methanol maser, YSO with massive
outflow, NH,D prestellar cores

« SF triggered by the UCHII + Aquila supershell

* Observed under HOBYS (Motte et al. 2010)

« Herschel PACS + SPIRE

 BIMA + IRAM 30 m interferometry

« VLA

« JCMT

« Compact source detection and extraction: CUTEX
(Molinari et al. 2011) in Herschel, SCUBA and
MAMBO wavelengths

Herschel SPIRE 250 um



Rygl, K. L. J. et al.: A Herschel and BIMA study of the sequential star formation near the W48A HIl region, MNRAS 440, 427-447, 2014
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Rygl, K. L. J. et al.: A Herschel and BIMA study of the sequential star formation near the W48A HIl region, MNRAS 440, 427-447, 2014
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Example: W48
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Example: W48
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SPIRE extended emission map — higher SNR, lower resolution

Example: W48
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SPIRE extended emission map — higher SNR, lower resolution

Exam p|EZ W43 Higher B - lower T, higher N(H,)
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SPIRE high resolution map — lower SNR

Example: W48
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SPIRE high resolution map — lower SNR
Example: W48 Higher B = lower T, higher N(H.,)
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SPIRE extended emission map — higher SNR, lower resolution

Example: W48
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SPIRE extended emission map — higher SNR, lower resolution

Exampler W43 Higher B - lower T, higher N(H,)
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SPIRE high resolution map — lower SNR

Example: W48
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SPIRE high resolution map — lower SNR
Example: W48 Higher B = lower T, higher N(H.,)
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Summary

TOP200

« Varied types of sources - classification
« GAIADR2 YSO candidate catalog - distances,
environments

* Detailed study
« Core masses
« Dynamical parameters
« Star formation efficiency
» Clustering
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Hi-GAL SED fitter

Wang, K. et al.: Large-scale filaments associated with Milky
Way spiral arms, MNRAS 450, Issue 4, p.4043-4049, 2015

« Convolution to circular Gaussian beam with given FWHM
* Re-grid
 Intensity is modeled as

I, =B,(1—¢Y)
where the Planck function is modified by
T\) - qumHKVNHz/Rgd s L)

with gas-to-dust ratio R,,=100
Dust opacity per unit mass is

v P 2 ,—1
K, = 4.0 (% GHZ) cmeg

+1




