
    
      Table 1 

      Main ALMA data parameters of bands 6 and 7 in the 12 m array.

      
        


	Project
	ALMA band
	Freq.range (GHz)
	Beam size (″×″)
	Line sens. (10 km s−1) (mJy beam−1)
	Δv (MHz)
	Δv (km s−1)
	Max. reco. scale (arcsec)
	FOV (arcsec)





	2015.1.01312
	6
	224.2 ~242.7
	0.72 × 0.68
	1.5
	1.1
	1.4
	6.1
	25



	2017.1.00914
	7
	333.4 ~ 349.1
	0.48 × 0.46
	3.6(*)
	1.1
	1.0
	5.1
	32





      

      
Notes.(*) The continuum sensitivity at 340 GHz is about 0.2 mJy beam−1.




    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
        ALMA continuum emission at 340 GHz (12 m array). The greyscale goes from 1 to 180 mJy beam−1. The blue contour levels are: 1 (about 5 σ), 10, 30, 60, 90, and 140 mJy beam−1. The dashed red contours correspond to −1 mJy beam−1. The beam of 340 GHz continuum emission (12 m array) is indicated in the bottom left corner. The green contours correspond to the ALMA continuum emission at 340 GHz (7 m array) shown in Fig. 1, with levels at 0.2, 0.4, 0.7, and 1.4 Jy beam−1.

      

    

  
    
      Table 2 

      Dust core parameters from the continuum emission at 340 GHz using the 2D Gaussian fitting tool from CASA.

      
        


	Core
	RA (J2000)
	Dec (J2000)
	Θsize (arcsec)
	Lpeak (mJy beam−1)
	S (mJy)





	C1
	16:40:34.0
	−45:42:07.3
	0.83 × 0.81
	269 ± 25
	580 ± 61



	C2
	16:40:34.1
	−45:42:08.2
	0.73 × 0.64
	155 ± 15
	406 ± 38



	C3
	16:40:34.0
	−45:42:09.0
	0.64 × 0.62
	150 ± 17
	309 ± 34



	C4
	16:40:33.7
	−45:42:09.8
	0.77 × 0.54
	66 ± 7
	131 ± 14



	C5
	16:40:33.1
	−45:42:14.5
	0.61 × 0.52
	87 ± 8
	126 ± 12





      

    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        12CO J = 3−2 emission distribution integrated between −90 and −70km s−1 (blue), and between −55 and +5 km s−1 (red). The systemic velocity of the complex is about −64 km s−1. The contour levels are at 5, 8, 12, and 18 mJy beam−1. The beam of the 340 GHz continuum and the 12CO J = 3−2 emission is the same and is indicated in the bottom left corner.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        C17O J = 2−1 moment maps. Top panel: C17O J = 2−1 moment 0 map integrated between −66 and −61 km s−1. The colour scale goes from 0.01 to 0.50 Jy beam−1. The black contours represent the continuum emission at 340 GHz with levels at 1, 10, 30, 60, 90, and 140 mJy beam−1. The beams of the C17O J = 2−1 line and the 340 GHz continuum emission are indicated in the bottom right corner. Bottom panel: C17O J = 2−1 moment 1 map. The units of the colour bar are km s−1. The black contours represent the radio continuum at 340 GHz with levels at 1, 10, 30, 60, 90, and 140 mJy beam−1. The systemic velocity is about −64 km s−1.

      

    

  
    
      Table 4 

      Molecules and transitions shown in Fig. 6.

      
        


	Molecule
	Transition
	Rest freq. (GHz)
	Eu (K)





	CH3CN
	13(2)–12(2)
	239.119
	108.9



	CH3CCH
	14(2)−13(2)
	239.234
	115.1



	HC3N
	J = 25−24
	227.418
	141.8



	H2CS
	7(3,5)–6(3,4)(a)
	240.392
	164.5



	CH3OH
	5(l,5)–4(l,4)(a)
	239.746
	49.1



	HNCO
	11(0,11)–10(0,10)(b,c)
	241.774
	69.6



	CN
	N = 2−1 J = 5/2−3/2(b)
	
	



	
	(F = 5/2−3/2)
	226.876
	16.3



	C34S
	J = 5−4
	241.016
	27.7



	HDO
	3(1,2)−2(2,1)
	225.896
	167.2





      

      
Notes. (a)Partially blended with another transition of the same molecule. (b)Several hyperflne transitions blended. (c)Partially blended with CH3OH molecule.




    

  
    
      Fig. 7 
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        Average spectra of the temperature tracer molecules taken over the full size of core C1. Top panel: CH3CN J = 13−12. Bottom panel: CH3CCH J = 14−13. The K projections are indicated.

      

    

  
    
      Table 5 

      Parameters for all the K projections of CH3CN (13−12) and CH3CCH (14−13) lines detected above 5 σ noise level towards the core C1.

      
        


	Proj. K
	Rest frequency (GHz)
	Eu/k (K)
	Sulµ2 (Debye2)





	CH3CN J = 13−12



	




	0
	239.137
	80.3
	199.1



	1
	239.133
	87.5
	198.6



	2
	239.119
	108.9
	195.0



	3
	239.096
	144.6
	188.5



	4
	239.064
	194.6
	180.8



	5
	239.022
	258.9
	170.2



	6
	238.972
	337.4
	157.2



	7
	238.912
	430.1
	141.8



	8
	238.843
	537.0
	124.1



	




	CH3CCH J = 14−13



	




	0
	239.252
	86.1
	7.9



	1
	239.247
	93.3
	7.8



	2
	239.234
	115.5
	7.7



	3
	239.211
	151.1
	7.5



	4
	239.179
	201.7
	7.2





      

    

  
    
      Table 6 

      Gaussian fitting parameters for the CH3CN (13−12) and CH3CCH (14−13) K projections detected above 5 σ noise level from spectra of Fig. 7.

      
        


	Proj. K
	Peak int. (Jy beam−1)
	υc (km s−1)
	Δυ (km s−1)
	W (Jy beam−1 × × km s−1)





	
	CH3CN
	J = 13−12
	
	



	




	0
	1.03 ± 0.12
	−64.2 ± 0.9
	4.8 ± 1.2
	5.91 ± 1.47



	1
	1.00 ± 0.14
	−64.3 ± 0.9
	4.7 ± 1.3
	6.33 ± 1.51



	2
	0.95 ± 0.12
	−64.2 ± 0.6
	4.5 ± 0.6
	5.12 ± 1.33



	3
	0.98 ± 0.13
	−63.9 ± 0.6
	4.4 ± 0.7
	5.52 ± 1.43



	4
	0.78 ± 0.08
	−64.2 ± 0.6
	4.4 ± 0.6
	4.54 ± 1.04



	5
	0.71 ± 0.06
	−64.2 ± 0.7
	4.7 ± 0.7
	4.35 ± 0.96



	6
	0.68 ± 0.09
	−64.2 ± 0.7
	4.2 ± 0.7
	3.81 ± 1.02



	7
	0.38 ± 0.04
	−65.4 ± 0.7(*)
	3.8 ± 0.8
	1.93 ± 0.54



	8
	0.28 ± 0.04
	−65.5 ± 0.7(*)
	4.5 ± 0.5
	1.76 ± 0.42



	




	
	CH3CCH
	J = 14−13
	
	



	




	0
	0.085 ± 0.013
	−63.9 ± 1.3
	3.3 ± 1.4
	0.57 ± 0.21



	1
	0.079 ± 0.012
	−64.2 ± 1.2
	3.1 ± 1.2
	0.37 ± 0.14



	2
	0.091 ± 0.012
	−63.7 ± 0.6
	3.6 ± 0.4
	0.46 ± 0.17



	3
	0.115 ± 0.014
	−63.9 ± 0.7
	3.5 ± 0.5
	0.54 ± 0.19



	4
	0.018 ± 0.004
	−63.9 ± 0.7
	2.9 ± 0.4
	0.07 ± 0.02





      

      
Notes. (*)The υc of these projections suggest contamination of other lines.




    

  
    
      Fig. 8 

      
        [image: thumbnail]
      

      
        Rotational diagrams for the core C1. Top panel: CH3CN J = 13−12. Bottom panel: CH3CCH J = 14−13. The red lines show the best linear fitting of the data. The magenta squares in the top panel correspond to CH3CN J = 13−12 K = 7 and K = 8 projections, for which half of the integrated intensity values were considered.

      

    

  
    
      Table 7 

      Rotational temperature, and molecular column density for the core C1 derived from a rotational diagram analysis using the CH3CN J = 13−12 and CH3CCH J = 14−13 transitions.

      
        


	Molecule
	Trot (K)
	Column density ×1016(cm−2)





	CH3CN
	340±95
	3.2±1.1



	CH3CCH
	72±13
	1.4±0.5





      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        CN N = 2–1, J = 5/2−3/2 (F = 5/2−3/2) emission distri- bution integrated between −80 and −70 kms−1 (blue) and between −55 and −40 km s−1 (red). The systemic velocity of the complex is about −64 kms−1. The white contours represent the radio continuum at 340 GHz (12 m array). Levels are at 1, 10, 30, 60, 90, and 140 mJy beam−1 . The beam of the line emission is indicated in the bottom left corner.

      

    

  
    
      Fig. A.1 
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        Band 6 spw0 towards core 1.

      

    

  
    
      Fig. A.2 
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        Band 6 spw1 towards core 1.

      

    

  
    
      Fig. A.3 
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        Band 6 spw2 towards core 1. (*) The CN emission is very weak towards this core.

      

    

  
    
      Fig. A.4 
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        Band 6 spw3 towards core 1.
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