
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        χ2 values for our grid of CS models for IRC +10 216. The contours denote 1σ, 2σ, and 3σ ranges, when constrained using only the spatial information from the CS J = 2-1 line (green) vs just the excitation information from the different J lines (blue). Also shown are the contours when using both the spatial and excitation information simultaneously (red) to constrain the RT models. The green, blue, and red stars mark the best-fit models estimated from the above three cases, respectively.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Ratio of the excitation temperature (Tex) and the kinetic temperature (Tkin) for various low- and high-J CS transitions (top), and the corresponding line emitting regions (bottom), normalised to the peak of the J = 21-20 emitting region, as functions of radius across the CSE, from the best-fit model for IRAS 15194-5115. See text for a more detailed description.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Comparison of CS abundance profiles obtained from RT modelling (blue) and chemical modelling: red - using CS photodissociation rate from Pattillo et al. (2018), green: using CS photodissociation rate calculated from the cross sections from Hrodmarsson & van Dishoeck (2023), based on Xu et al. (2019). The shaded blue region represents the 1σ uncertainty range in the RT model abundance profiles. The circles denote the Re of the respective models. The red and green error bars on the chemical model Re denote the estimated uncertainty in the chemical models (Van de Sande et al., in prep.). It is assumed that this uncertainty does not vary significantly with the outflow density and photodissociation rate (see text).

      

    

  
    
      Table B.1 

      SD CO integrated intensities used to constrain RT models

      
        


	Line
	Telescope
	Beam size ["]
	[image: equation] [K km s−]



	15194-5115
	15082-4808
	07454-7112
	AFGL 3068
	IRC +10 216





	1-0
	IRAM
	21.4
	−
	−
	−
	101.414
	411.944



	1-0
	OSO
	33
	−
	−
	−
	26.974; 488
	3868



	1-0
	SEST
	45
	611
	42.410; 36.7111
	25.5711
	−
	−



	1-0
	NRAO
	55
	−
	−
	−
	−
	222.7912



	2-1
	IRAM
	10.7
	−
	−
	−
	118.994
	830.584



	2-1
	JCMT
	21
	−
	−
	−
	728
	6898



	2-1
	SEST
	23
	1511
	69.411
	5011
	−
	491.834



	2-1
	APEX
	27
	116.322; 128.123
	81.912
	55.832; 56.53
	59.692
	608.122



	3-2
	JCMT
	14
	−
	−
	−
	728
	10708; 852.2412



	3-2
	SEST
	15
	129.31
	−
	−
	−
	854.84



	3-2
	APEX
	18
	126.961, 122.713, 144.44; 1635
	90.342
	57.412
	65.822; 76.164
	752.922



	3-2
	CSO
	20
	−
	−
	−
	40.239
	672.099



	4-3
	JCMT
	12
	−
	−
	−
	938
	12308



	4-3
	APEX
	14
	134.052; 155.94; 128.44
	85.672
	53.632
	72.322; 87.584
	711.922



	4-3
	CSO
	15.5
	−
	−
	−
	22.49
	639.179



	5-4
	HIFI
	36.1
	16.86
	−
	6.876
	−
	−



	6-5
	JCMT
	8
	−
	−
	−
	558
	−



	6-5
	CSO
	10.3
	−
	−
	−
	22.49
	1130.619



	6-5
	HIFI
	30.4
	20.26
	−
	−
	−
	−



	7-6
	APEX
	7.7
	82.14; 153.434
	−
	−
	152.694
	−



	9-8
	HIFI
	20.1
	17.66
	−
	8.126
	−
	−



	10-9
	HIFI
	18.2
	19.47
	−
	−
	−
	−



	14-13
	HIFI
	12.9
	−
	−
	7.626
	−
	−



	16-15
	HIFI
	11.5
	17.27
	−
	−
	−
	−





      

      
Notes. 1Ryde et al. (1999), 2APEX pointing catalogue,3APEX Archivea, 4De Beck et al. (2010), 5Ramstedt & Olofsson (2014), 6 Danilovich et al. (2015), 7HIFIArchiveb, 8Ramstedt et al. (2008), 9Teyssier et al. (2006), 10Nyman et al. (1992), 11Woods et al. (2003), 12De Beck et al. (2012). The integrated intensities reported are in the main-beam temperature (TMB) scale.

ahttps://archive.eso.org/wdb/wdb/eso/apex/form

bhttps://archives.esac.esa.int/hsa/whsa/




    

  
    
      Table B.2 

      ACA CO integrated intensities extracted from different apertures used to constrain RT models

      
        


	IRAS 07454-7112
	AFGL 3068



	Aperture size ["]
	[image: equation] [Jy km s−1]
	Aperture size ["]
	[image: equation] [Jy km s−1]





	CO J = 2 - 1



	5.93
	494.61
	7.30
	600.10



	8.90
	765.27
	11.00
	822.63



	11.87
	966.41
	14.70
	992.45



	14.84
	1104.18
	18.40
	1121.71



	17.81
	1202.16
	22.10
	1212.02



	20.78
	1242.66
	25.80
	1269.86



	23.75
	1265.43
	29.50
	1304.40



	26.72
	1261.46
	33.20
	1323.68



	−
	−
	36.90
	1333.50



	CO J = 3 - 2



	4.13
	785.51
	5.00
	908.45



	6.20
	1154.57
	7.50
	1149.89



	8.27
	1384.62
	10.00
	1282.87



	10.34
	1453.46
	12.50
	1344.00



	12.41
	1451.51
	15.00
	1360.26





      

    

  
    
      Fig. B.2 

      
        [image: thumbnail]
      

      
        Same as Fig. B.1, but for IRAS 15082-4808.

      

    

  
    
      Fig. B.3 

      
        [image: thumbnail]
      

      
        Same as Fig. B.1, but for IRAS 07454-7112.

      

    

  
    
      Fig. B.4 

      
        [image: thumbnail]
      

      
        Same as Fig. B.1, but for IRC +10 216.

      

    

  
    
      Fig. B.5 

      
        [image: thumbnail]
      

      
        Same as Fig. B.1, but for AFGL 3068.

      

    

  
    
      Fig. C.1 

      
        [image: thumbnail]
      

      
        Observed (black) and modelled (red) CS line profiles for (a) IRAS 15082-4808 and (b) IRAS 07454-7112. The transition quantum numbers, telescope used for the observation, and the corresponding beam size in arcseconds are listed at the top right corner of each panel. The line fluxes are in units of Jansky for the ALMA spectra, whereas they are given in the main-beam temperature (TMB [K]) scale for all SD spectra shown.

      

    

  
    
      Fig. C.2 

      
        [image: thumbnail]
      

      
        Same as Fig. C.1, but for AFGL 3068.

      

    

  
    
      Fig. C.3 

      
        [image: thumbnail]
      

      
        Same as Fig. C.1, but for IRC +10 216.

      

    

  
    
      Fig. D.2 

      
        [image: thumbnail]
      

      
        Observed (black, Sect. 3.3) and modelled (red, Sect. 4.4) 13CS line profiles for IRAS 15194-5115. The transition quantum numbers, telescope used for the observation, and the corresponding beam size in arcseconds are listed at the top right corner of each panel. The line fluxes are in units of Jansky for the ALMA spectra, and in main-beam temperature (TMB [K]) scale for all SD spectra.

      

    

  
    
      Fig. D.5 

      
        [image: thumbnail]
      

      
        Same as Fig. D.2, but for AFGL 3068 (left) and IRC +10 216 (right).

      

    

  
    
      Fig. D.6 

      
        [image: thumbnail]
      

      
        Same as Fig. D.1, but for C34S.

      

    

  
    
      Fig. D.7 

      
        [image: thumbnail]
      

      
        Observed (black, Sect. 3.3) and modelled (red, Sect. 4.4) C34S line profiles for IRAS 15194-5115. The transition quantum numbers, telescope used for the observation, and the corresponding beam size in arcseconds are listed at the top right corner of each panel. The line fluxes are in units of Jansky for the ALMA spectra, whereas they are given in the main-beam temperature (TMB [K]) scale for all SD spectra shown.

      

    

  
    
      Fig. D.9 
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        Same as Fig. D.7, but for IRAS 07454-7112.
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