
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Herschel 250 μm surface brightness image of the Lupus IV region. The selected sample of starless unbound cores (crosses), prestellar cores (circles), and protostars (triangles) are indicated.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Completeness level for the synthetic prestellar cores sample added to the Herschel maps as a function of the their mass. From this plot we can estimate that our sample of candidate prestellar cores is complete at 90% level above a core mass of ~0.1 M⊙.

      

    

  
    
      Fig. 6 

      
        [image: thumbnail]
      

      
        continued.

      

    

  
    
      Table 2 

      SED classification of the YSOs/protostars in our catalogue.

      
        


	Name
	RA (J2000)
	Dec (J200)
	Lbol
	Lsmm
	α
	Class
	Mdiska
	[image: equation]b
	[image: equation]c



	HGBS_YSO–
	(h m s)
	(°′′′)
	(L⊙)
	(L⊙)
			(M⊙)
	(g cm−3)
	(g cm−3)





	LUPUS I



	




	J153640.0-342145
	15 36 40.0
	−34 21 46.6
	6.8e-01
	1.7e-04
	−0.071
	Flat
	3.052e-04
	1.377e-21
	2.442e-21



	J153927.9-344616
	15 39 28.0
	−34 46 17.8
	3.5e+00
	9.1e-04
	−0.826
	II
	8.815e-04
	4.996e-23
	1.159e-23



	J154011.3-351522
	15 40 11.3
	−35 15 22.4
	3.7e+02
	0.0e+00
	−1.820
	III
	3.318e-06
	...
	...



	J154017.6-324649
	15 40 17.7
	−32 46 49.1
	4.7e-03
	5.6e-05
	0.649
	I/0
	2.754e-07
	2.765e-19
	1.813e-21



	J154051.6-342102
	15 40 51.6
	−34 21 03.7
	2.1e-02
	1.9e-04
	0.587
	I
	2.137e-02
	8.265e-22
	7.478e-23



	J154302.3-340908
	15 43 02.4
	−34 09 08.2
	2.9e-01
	3.5e-02
	1.469
	0
	...
	3.017e-18
	1.519e-23



	J154512.8-341729
	15 45 12.9
	−34 17 30.8
	1.1e+01
	7.5e-04
	−0.637
	II
	7.914e-05
	...
	...



	J154529.8-342339
	15 45 29.9
	−34 23 39.2
	2.3e-01
	5.7e-03
	−0.952
	II/0
	9.364e-02
	1.244e-23
	3.096e-23



	J154644.6-343034
	15 46 44.7
	−34 30 35.9
	2.6e+00
	7.3e-04
	−0.835
	II
	5.221e-05
	3.589e-24
	4.890e-22



	




	LUPUS III



	




	J160500.9-391301
	16 05 01.0
	−39 13 01.2
	1.0e+03
	0.0e+00
	−2.625
	III
	5.243e-06
	...
	...



	J160708.4-391407
	16 07 08.4
	−39 14 08.7
	7.4e-02
	9.1e-04
	0.018
	Flat/0
	7.356e-05
	9.630e-24
	...



	J160709.9-391102
	16 07 10.0
	−39 11 03.9
	2.1e+00
	3.2e-04
	−0.894
	II
	2.619e-08
	6.397e-20
	2.907e-21



	J160711.5-390347
	16 07 11.5
	−39 03 47.3
	1.1e+00
	7.8e-04
	−1.910
	III
	1.406e-08
	1.208e-21
	2.167e-23



	J160822.4-390445
	16 08 22.4
	−39 04 45.2
	4.6e+00
	1.2e-03
	−0.464
	II
	1.017e-03
	4.002e-22
	4.129e-22



	J160825.7-390600
	16 08 25.7
	−39 06 01.7
	1.1e+00
	1.3e-04
	−0.627
	II
	5.053e-03
	...
	...



	J160829.6-390309
	16 08 29.6
	−39 03 10.8
	1.4e-02
	0.0e+00
	0.721
	I
	...
	1.769e-21
	1.358e-22



	J160830.7-382826
	16 08 30.7
	−38 28 26.5
	3.8e+00
	0.0e+00
	−0.832
	II
	1.878e-02
	1.952e-23
	1.538e-22



	J160834.1-390617
	16 08 34.2
	−39 06 17.4
	1.8e+02
	4.6e-04
	−1.463
	II
	no fit



	J160836.1-392300
	16 08 36.2
	−39 23 01.9
	3.3e+00
	7.7e-03
	−1.225
	II
	6.117e-02
	3.771e-23
	9.300e-23



	J160854.5-393743
	16 08 54.6
	−39 37 43.5
	2.8e+00
	2.1e-03
	−1.352
	II
	5.094e-02
	...
	...



	J160901.8-390511
	16 09 01.8
	−39 05 11.2
	8.5e-01
	0.0e+00
	−0.447
	II
	6.486e-04
	1.128e-23
	5.924e-22



	J160917.9-390453
	16 09 17.9
	−39 04 53.0
	9.9e-02
	1.5e-02
	1.235
	0
	4.764e-06
	1.235e-19
	1.081e-22



	J160948.5-391116
	16 09 48.5
	−39 11 16.4
	1.8e+00
	1.5e-04
	−0.863
	II
	1.506e-04
	...
	...



	J161051.5-385314
	16 10 51.5
	−38 53 14.1
	1.1e+00
	2.2e-04
	−1.015
	II
	2.380e-03
	3.772e-23
	2.516e-23



	J161134.4-390008
	16 11 34.4
	−39 00 08.2
	3.9e+01
	3.6e-04
	−1.572
	II
	no fit



	




	LUPUS IV



	




	J155641.9-421925
	15 56 42.0
	−42 19 25.3
	2.6e+01
	1.9e-02
	−0.749
	II
	8.610e-03
	2.970e-19
	1.009e-23



	J155730.4-421032
	15 57 30.5
	−42 10 32.3
	8.1e-01
	1.3e-04
	−0.549
	II
	...
	3.093e-20
	...



	J155746.6-423549
	15 57 46.6
	−42 35 50.8
	9.4e-01
	1.4e-03
	−0.569
	II
	6.572e-03
	4.594e-24
	12.164e-22



	J155916.5-415712
	15 59 16.6
	−41 57 12.2
	2.6e+00
	6.5e-04
	−0.957
	II
	1.687e-02
	...
	...



	J160002.5-422216
	16 00 02.5
	−42 22 16.3
	7.2e-01
	4.8e-04
	−1.124
	II
	no fit



	J160044.6-415530
	16 00 44.6
	−41 55 31.9
	2.8e+00
	1.1e-03
	−0.502
	II
	1.368e-02
	3.488e-24
	3.113e-21



	J160115.5-415233
	16 01 15.6
	−41 52 34.9
	3.7e-02
	3.0e-03
	0.015
	Flat/0
	4.258e-08
	1.126e-20
	2.154e-23



	J160234.6-421129
	16 02 34.6
	−42 11 29.3
	3.8e-02
	5.4e-05
	−0.164
	Flat
	1.009e-03
	1.153e-24
	1.197e-22



	J160329.2-414001
	16 03 29.2
	−41 40 01.2
	4.1e-01
	3.5e-04
	−0.965
	II
	3.946e-04
	1.768e-24
	7.543e-21



	J160403.0-413427
	16 04 03.0
	−41 34 27.1
	3.4e+02
	0.0e+00
	...
	...
	6.677e-04
	...
	...



	J160913.7-414430
	16 09 13.7
	−41 44 30.5
	2.5e+01
	0.0e+00
	−1.170
	II
	1.031e-05
	...
	...



	J160956.3-420834
	16 09 56.3
	−42 08 34.2
	5.7e+02
	0.0e+00
	...
	...
	1.218e-04
	...
	...



	J161301.6-415255
	16 13 01.7
	−41 52 55.5
	2.8e+01
	0.0e+00
	−2.772
	III
	5.518e-06
	...
	...





      

      

Notes. Three parameters of the SED fit, disk mass (Mdisk), envelope density at the reference radius ([image: equation]), and cavity density at the reference radius ([image: equation]), are listed to indicate the presence of a disk, envelope and cavity in the best-fit model of the observed SED, respectively. Objects for which the SED fit fails are indicated with “no fit” in the eighth column. (a) Mdisk is the mass of the disk. (b) [image: equation] is the envelope density at the reference radius r0 and it is serves to scale the envelope density. (c) [image: equation] is the constant density in the inner regions of the cavity where [image: equation] is lower than the envelope density; in the other regions, the cavity density is set to be equal to the envelope density.




    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Ratio of observed objects number for each evolutionary class with respect to the expected number for a constant SFR. Values above 1 indicate an accelerating SFR. Values below 1 indicate a decelerating SFR. Different symbols and colours are used for the ratios of the three Lupus clouds, as in the legend.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Normalised distribution of the temperature (left panel) and mass (right panel) of the population of prestellar cores in the three Lupus clouds. On the y-axis, the number of objects per bin relative to the total number of prestellar cores in each cloud is reported.

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Core mass function of the total sample of prestellar cores detected in the three Lupus clouds (solid line) and that ofthe robust sub-sample (dashed line). The dashed-dotted line is the log-normal fit, with central mass of (0.25 ± 0.04) M⊙ and a standard deviation of 0.55 ± 0.04. The verticalline indicates the completeness limit of the prestellar cores sample.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        2′× 2′ cuts of the Herschel images at 70, 160, 250, 350, and 500 μm and high-resolution column density map (in this order) centred on the HGBS–J153809.7-34074 dense core of our catalogue that has been classified as an unbound starless core. Green ellipses represent the estimated FWHM sizes of the core at each wavelength. Similar images for all the dense cores in our catalogues are provided at http://gouldbelt-herschel.cea.fr/archives.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
Same as Fig. A.1 for the HGBS–J154024.0-33373 dense core of our catalogue that has been classified as a prestellar core. Red ellipse indicates an uncertain flux estimate (see text for details).


    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
        Same as Fig. A.1 for the protostar HGBS_YSO–J160044.6-415530. Similar images for all the YSOs/protostrs in our catalogues are provided at the following URLs: https://owncloud.ia2.inaf.it/index.php/s/TiJtzW5gWo3YwKA, https://owncloud. ia2.inaf.it/index.php/s/LHfkSLF0pI63icB, https://owncloud.ia2.inaf.it/index.php/s/TMnYDhv9uj1mNHg, for Lupus I, III and IV, respectively.

      

    

  
    
      Fig. A.4 

      
        [image: thumbnail]
      

      
        Grey-body fit to the SED at the Herschel bands for sources HGBS–J153809.7-34074 (left panel) and HGBS–J154024.0-33373 (central and right panels) of the dense cores catalogue. Figures of the observed SED and the grey-body fit for all the dense cores in our catalogues are provided at http://gouldbelt-herschel.cea.fr/archives. Upper limits are indicated with green arrows. Source HGBS–J154024.0-33373 was not detected at 160 μm. In the central panel, we show the best SED fit that respects the upper limit at this wavelength: we cannot find any grey-body model that fits the SPIRE fluxes and the PACS upper limits at the same time. In the right panel, the 160 μm upper limit is relaxed (see text in Appendix A) and flux with a very low weight is used in the fitting. Now we can find a very good fit to the observed SED.

      

    

  
    
      Table A.2 

      Physical properties of starless cores identified in the HGBS maps of the Lupus I, III, and IV clouds.

      
        


	n
	Core name
	RA (2000)
	Dec (2000)
	Rcore
	Mcore
	Tdust
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	αBE
	Core type
	Comments



	
	HGBS–J
	(h m s)
	(°′′′)
	(pc)
	(M⊙)
	(K)
	(1021 cm−2)
	(1021 cm−2)
	(104 cm−3)
	(104 cm−3)
	


	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7) ± (8)
	(9) ± (10)
	(11)
	(12) ± (13)
	(14)
	(15)
	(16)
	(17)
	(18))
	(19)





	3
	153809.7-340741
	15:38:09.77
	−34:07:42.6
	2.36e-02
	2.71e-02
	0.010
	0.008
	12.5
	2.3
	0.4
	0.25
	0.19
	0.5
	0.25
	0.17
	50.5
	Starless



	123
	154024.0-333734
	15:40:23.99
	−33:37:33.9
	3.04e-02
	3.31e-02
	0.159
	0.005
	11.0
	0.1
	4.0
	2.45
	2.06
	4.6
	1.96
	1.51
	3.4
	Prestellar
	Tentative bound





      

      

Notes. Only two sources are listed as example, the complete tables, one for each of the three regions, are available at the CDS. Table entries are as follows: (1): core running number; (2): core name = HGBS-J prefix followed by a tag created from the J2000 sexagesimal coordinates; (3) and (4): right ascension and declination of core centre; (5) and (6): geometrical average between the major and minor FWHM sizes of the core, as measured in the high-resolution column density map after deconvolution from the 18.′′ 2 HPBW resolution ofthe map and before deconvolution, respectively (NB: both values provide estimates of the objects outer radius when the core can be approximately described by a Gaussian distribution, as is the case for a critical Bonnor–Ebert spheroid); (7): estimated core mass assuming the dust opacity law advocated by Roy et al. (2014); (9) SED dust temperature; (8) and (10): statistical errors on the mass and temperature, respectively, including calibration uncertainties, but excluding dust opacity uncertainties; (11): peak H2 column density, at the resolution ofthe 500 μm data, derived from a grey-body SED fit to the core peak flux densities measured in a common 36.′′ 3 beam at all wavelengths; (12): average column density, calculated as [image: equation], where Mcore is the estimated core mass (Col. 7), Rcore the estimated core radius prior to deconvolution (Col. 6), and μ = 2.8; (13): average column density calculated in the same way as for Col. 12 but using the deconvolved core radius (Col. 5) instead of the core radius measured prior to deconvolution; (14): beam-averaged peak volume density at the resolution of the 500 μm data, derived from the peak column density (Col. 11) assuming a Gaussian spherical distribution: [image: equation]; (15): average volume density, calculated as [image: equation], using the estimated core radius prior to deconvolution; (16): average volume density, calculated in the same way as for Col. 15 but using the deconvolved core radius (Col. 5); (17): Bonnor–Ebert mass ratio: αBE = MBE,crit∕Mobs (see text for details); (18): core type: starless, prestellar, or protostellar; (19): comments may be “no SED fit” or tentative bound (see text for details).




    

  
    
      Table B.1 

      List of the most probable set of models for the YSOs/protostars of our catalogue fitted with the Robitaille (2017) model.

      
        


	Source
	ndata
	Best model set
	Score
	Disk
	Envelope
	Cavity
	Ambient
	Inner radius





	LUPUS I



	




	HGBS_YSO–J153640.0-342145
	11
	spubhmi
	18.0
	Yes
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J153927.9-344616
	18
	spubhmi
	14.0
	Yes
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J154011.3-351522
	8
	sp–h-i
	10.8
	Yes
	No
	No
	No
	Variable



	HGBS_YSO–J154017.6-324649
	9
	spubhmi
	11.5
	Yes
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J154051.6-342102
	12
	spubhmi
	18.0
	Yes
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J154302.3-340908
	13
	s-pbsmi
	18.0
	No
	Power-law
	Yes
	Yes
	Rsub



	HGBS_YSO–J154512.8-341729
	15
	sp–s-i
	18.0
	Yes
	No
	No
	No
	Rsub



	HGBS_YSO–J154529.8-342339
	18
	spubsmi
	12.0
	Yes
	Ulrich
	Yes
	Yes
	Rsub



	HGBS_YSO–J154644.6-343034
	12
	spubsmi
	8.2
	Yes
	Ulrich
	Yes
	Yes
	Rsub



	




	LUPUS III



	




	HGBS_YSO–J160500.9-391301
	5
	sp–s-i
	18.0
	Passive
	No
	No
	No
	Rsub



	HGBS_YSO–J160708.4-391407
	18
	spu-smi
	8.0
	Passive
	Ulrich
	No
	Yes
	Rsub



	HGBS_YSO–J160709.9-391102
	18
	spubsmi
	13.5
	Passive
	Ulrich
	Yes
	Yes
	Rsub



	HGBS_YSO–J160711.5-390347
	18
	spubhmi
	12.0
	Passive
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J160822.4-390445
	18
	spubhmi
	18.0
	Passive
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J160825.7-390600
	17
	sp–s-i
	10.3
	Passive
	No
	No
	No
	Rsub



	HGBS_YSO–J160829.6-390309
	15
	s-pbhmi
	18.0
	No
	Power-law
	Yes
	Yes
	Variable



	HGBS_YSO–J160830.7-382826
	11
	spubhmi
	18.0
	Passive
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J160836.1-392300
	18
	sp–smi
	18.0
	Passive
	No
	No
	Yes
	Rsub



	HGBS_YSO–J160854.5-393743
	13
	s-pbsmi
	18.0
	No
	Power-law
	Yes
	Yes
	Rsub



	HGBS_YSO–J160901.8-390511
	15
	spubsmi
	6.0
	Passive
	Ulrich
	Yes
	Yes
	Rsub



	HGBS_YSO–J160917.9-390453
	14
	spubhmi
	18.0
	Passive
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J160948.5-391116
	17
	sp–s-i
	18.0
	Passive
	No
	No
	No
	Rsub



	HGBS_YSO–J161051.5-385314
	18
	spubsmi
	8.4
	Passive
	Ulrich
	Yes
	Yes
	Rsub



	




	LUPUS IV



	




	HGBS_YSO–J155641.9-421925
	11
	spubsmi
	18.0
	Yes
	Ulrich
	Yes
	Yes
	Rsub



	HGBS_YSO–J155730.4-421032
	11
	s-u-hmi
	14.4
	No
	Ulrich
	No
	Yes
	Variable



	HGBS_YSO–J155746.6-423549
	12
	spubsmi
	9.0
	Yes
	Ulrich
	Yes
	Yes
	Rsub



	HGBS_YSO–J155916.5-415712
	12
	sp–smi
	9.0
	Yes
	No
	No
	Yes
	Rsub



	HGBS_YSO–J160044.6-415530
	18
	spubhmi
	18.0
	Yes
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J160115.5-415233
	18
	spubhmi
	7.2
	Yes
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J160234.6-421129
	14
	spubhmi
	6.0
	Yes
	Ulrich
	Yes
	Yes
	Variable



	HGBS_YSO–J160329.2-414001
	13
	spubsmi
	6.0
	Yes
	Ulrich
	Yes
	Yes
	Rsub



	HGBS_YSO–J160403.0-413427
	7
	sp–h-i
	18.0
	Yes
	No
	No
	No
	Variable



	HGBS_YSO–J160913.7-414430
	8
	sp–s-i
	18.0
	Yes
	No
	No
	No
	Rsub



	HGBS_YSO–J160956.3-420834
	6
	sp–s-i
	18.0
	Yes
	No
	No
	No
	Rsub



	HGBS_YSO–J161301.6-415255
	9
	sp–h-i
	18.0
	Yes
	No
	No
	No
	Variable





      

      

Notes. The names of the sets of models are those defined in Robitaille (2017). For each model, the presence of disk, envelope, cavity, and ambient medium is indicated. For the envelope, two possible profiles, spherically symmetric power-law or Ulrich (1976) type, are specified. For all models that contain at least a disk, an envelope, or an ambient medium, the inner radius is set to the same value for all components, and is either set to Rsub (the dust sublimation radius) or is variable in the range Rsub–1000 Rsub.
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