

    


    
      Table F.1 

      Derived parameters from the LTE CLASS-weeds simulation of line profiles at the position of IRAS 16293 A/B.

      
        


	Molecule
	Column Density (cm−2)
	FWHM (km s−1)
	δ (km s−1)





	H2CO
	3.8 × 1014
	2.5
	0.0



	[image: equation]
	1.0 × 1013
	3.5
	0.0



	HDCO
	3.6 × 1013
	3.0
	0.0



	D2CO
	1.5 × 1013
	2.6
	0.0



	C2H
	7.5 × 1013
	1.2
	−0.4



	CH3OH
	6 × 1014
	3.4
	0.0



	C17O
	7.6 × 1015
	2.6
	−0.2



	CN
	2.8 × 1013
	2.3
	0.0



	CS
	8.8 × 1013
	2.3
	0.0



	C33S
	4.0 × 1012
	3.5
	0.0



	C34S
	1.2 × 1013
	3.0
	−0.2



	H13CO+
	4 × 1012
	2.5
	0.0



	DCO+
	1.6 × 1012
	2.0
	0.0



	H2CS
	4.5 × 1013
	4.0
	−0.1



	H13CN
	1.8 × 1012
	4.0
	0.2



	DCN
	1.4 × 1012
	3.0
	0.0



	H2D+
	< 1.5 × 1013
	3.0
	0.0



	HNC
	1.3 × 1013
	2.3
	0.0



	DNC
	1.4 × 1012
	2.0
	0.0



	HNCO
	3 × 1013
	4.5
	−0.2



	NH2D
	4.0 × 1014
	1.2
	0.3



	NHD2
	< 5.3 × 1014
	3.0
	0.0



	N2H+
	3.0 × 1013
	1.0
	0.0



	N2D+
	7.6 × 1011
	0.7
	0.3



	NO
	1.2 × 1015
	2.6
	0.0



	OCS
	6.2 × 1014
	4.0
	−0.4



	SiO
	7.9 × 1012
	5.5
	0.2



	SO
	5.0 × 1014
	3.8
	0.0



	34SO
	3.6 × 1013
	4.0
	0.0



	SO2
	2.4 × 1014
	3.5
	0.0





      

      
Notes. A temperature of 62.4 K and a beam size of 20" are assumed for the computation of the synthetic spectra.




    

  
    
      Fig. J.55 
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        SiO (8−7) transition at 347330.581 MHz.

      

    

  
    
      Fig. J.65 
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        SO2 (53,3−42,2) transition at 351257.223 MHz.

      

    

  
    
      Fig. J.27 
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        N2D+(4−3) transition at 308422.267 MHz.

      

    

  
    
      Fig. E.1 
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        Temperature (in Kelvin) as function of line ratio of the H2CO transitions with Jup = 4. The datapoints show the calculated excitation temperatures from the individual pixels of the maps shown in Fig. 6. Square markers in the upper left side of the figure correspond to the ortho-H2CO transitions, while circle markers in the lower right side correspond to the para-H2CO transitions. The solid color lines indicate the RADEX models of kinetic temperature as function of line ratio for different values of H2 volume density as indicated in the lower right panel. These models were computed using H2CO column densities of (a) 3.8 × 1014cm−2 and (b) 5.2 × 1013cm−2, which correspond to the column densities at A/B and the average on the other positions, respectively.

      

    

  
    
      Fig. J.13 
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        H2CO (42,3−32,2) transition at 291237.766 MHz.

      

    

  
    
      Fig. G.1 
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        Best model of the line profiles at IRAS 16293–2422 A/B. In black, we show the H2CO lines observed toward IRAS 16293–2422 A/B, while in red we show the non-LTE radiative transfer model. Three physical components were needed to reproduce the line profiles for this source The parameters of each component are summarized in Table G.1.

      

    

  
    
      Fig. J.31 
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        SO2 (82,6 − 71,7) transition at 334673.353 MHz.

      

    

  
    
      Fig. 11 
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        Continuum JCMT SCUBA-2 image at 450 μm (grayscale), overlaid with the emission of NH2D (1−0) (red), NHD2 (magenta), H2D+ (1−0) (blue), and N2H+ (3−2) (green). Contours of N2H+ are the same as in Fig. 10, while contours of NH2D, NHD2, and H2D+ are drawn at (1σ, 1.5σ, 2σ, 3σ, 3.3σ), (1σ, 1.1σ), and (1σ, 1.2σ) respectively. The three yellow squares mark the positions of the extracted spectra for the analysis in Sect. 5.3.2.

      

    

  
    
      Fig. J.72 
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        (a) SO2 (84,4−83,5) transition at 357581.449 MHz. (b) Averaged spectrum of this transition in a 10" radius at the position of IRAS 16293 A/B.

      

    

  
    
      Fig. 10 
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        Gray-scale image of H2CO (41,4−31,3) integrated in a velocity range between −4.6 km s−1 and 9.9 km s−1 overlaid with contours of integrated line emission for multiple molecular species, as shown in the upper left corner. Contours are drawn at 3σ, in steps of 2σ between 4σ and 10σ and in steps of 10σ afterwards. Top panels: a) Additional contours are drawn for N2H+ (18σ) and DCO+ (15σ). Major differences between displayed species can be seen around the region of the pre stellar core 16293E. b) Additional contours are drawn for CS (9σ), SO (15σ), and C17O (14σ). Bottom panels: c) Additional contours are drawn for HNC (14σ), HCN (16σ), and CS (9σ). d) Additional contours are drawn for HCO+ (25, 55σ) and H13CO+ (5, 27σ). Notice the differences in peak emission around the E1 region, for which most species peak southern of formaldehyde. White markers show positions discussed in previous sections.

      

    

  
    
      Fig. J.52 
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        SO (89−78) transition at 346528.481 MHz.

      

    

  
    
      Fig. J.11 
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        34SO (76−65) transition at 290562.238 MHz.

      

    

  
    
      Fig. J.75 
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        HNC (4−3) transition at 362630.303 MHz.

      

    

  
    
      Fig. J.74 
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        DCN (5−4) transition at 362045.753 MHz.

      

    

  
    
      Fig. J.39 
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        CH3OH-E (7−1−6−1) transition at 338344.588 MHz.

      

    

  
    
      Fig. J.24 
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        CH3OH-A−+ (31−30) transition at 305473.491 MHz.

      

    

  
    
      Fig. 7 
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        Visualization of the column densities derived with the LTE CLASS-Module weeds. (a) Mosaic plot showing the column densities of species at the individual emission peaks in units of cm−2. Tile areas represent the logarithmic scaled absolute column densities in order to also emphasize the distribution of less abundant species. CO, HCO+, and HCN are not displayed, as their self-absorbed line profiles prevent a direct estimation of corresponding column densities. We note that these species show emission at all peak positions. (b) Bar plot of the column densities in units of the CO column density at the respective positions, as indicated by the colors in the upper right panel. Gray bars with arrows pointing left visualize derived upper limits for the column densities, abundances of HCO+ and HCN are marked with a *, as these are calculated from the less abundant isotopologues H13CO+ and H13CN.

      

    

  
    
      Fig. J.2 
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        H2CS (81,7−71,6) transition at 278887.661 MHz.

      

    

  
    
      Fig. J.8 
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        CH3OH-E (61−51) transition at 290248.685 MHz. Additional contours are drawn at 1σ and 2σ.

      

    

  
    
      Fig. J.51 
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        CO (3−2) transition at 345795.990 MHz.

      

    

  
    
      Fig. J.34 
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        C17O (3−2) transition at 337061.214 MHz.

      

    

  
    
      Fig. J.5 
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        (a) SO2 (151,15−140,14) transition at 281762.600 MHz. Additional contours are drawn at 1σ and 2σ (b) Averaged spectrum of this transition in a 10" radius at the position of IRAS 16293 A/B.

      

    

  
    
      Fig. J.69 
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        (a) SO2 (124,8−123,9) transition at 355045.517 MHz. (b) Averaged spectrum of this transition in a 10" radius at the position of IRAS 16293 A/B.

      

    

  
    
      Fig. J.45 
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        (a) CN (30,5/2,5/2 − 20,3/2,3/2) transition at 340035.408 MHz. Additional contours are drawn at 1σ and 2σ. (b) Averaged spectrum of this transition in a 10" radius at the positions indicated in the upper right corner.

      

    

  
    
      Fig. J.29 
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        (a) NH2D (10,1,1,2−00,0,1,1) transition at 332781.890 MHz. Additional contours are drawn at 1σ. (b) Averaged spectrum of this transition in a 10" radius at the positions indicated in the upper right corner.

      

    

  