
    
      Fig. 3 
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        Select transition lines of the carbon chain molecules, CH3CCH and c-C3H2, the complex organic molecules CH3OH, and the precursor complex organic molecule H2CO, at the central pixel of the AFGL 2591 GBT and IRAM maps. The chosen lines represent a range of different upper energy levels, which are indicated in black on the plot. The dashed grey line represents the observed transition frequency at this location. The observed data is shown in black. The model spectra, to be discussed in Sect. 4.2 are shown in colour. The red solid line represents the total model, and the sole component if only one component is fit. For the multi-component fit in CH3OH the separate components are shown in blue, yellow, and brown dashed lines.

      

    

  
    
      Fig. 5 
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        AFGL 2591 integrated intensity, [image: equation], maps of rotational transition lines spanning a range of energy levels. The upper state energy level is indicated in the top right-hand corner and the beam size in the bottom left-hand corner. The source VLA 3 is noted by a white or black ‘x’. CH3CCH, in the first column, c-C3H2, in the second, H2CO, in the third, have contour levels of 10, 20, 30, and 40 times the noise level of the respective frequency range. CH3OH, in the fourth column, has contour levels of 10, 20, 40, 80, and 120 times the noise level of the respective frequency range.

      

    

  
    
      Fig. 7 
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        Pixels fit with a RADEX model in AFGL 2591 marked on a Herschel PACS continuum image. The black and white numbers correspond to said pixels, with results listed in Table 3. The black ‘x’ represents the source VLA 3.

      

    

  
    
      Fig. 10 
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        Parameters maps of IRAS 20126 showing the results of the LTE models. The black ‘x’ represents the protostellar source.

      

    

  
    
      Fig. 11 
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        RADEX fit for c-C3H2 in the central pixel of IRAS 20126. The model used a temperature of 30 K, as expected from the CH3CCH results, an ortho- to para- ratio of 3, and a density of 105 cm−3. The model is in red while the data is in black. The upper state energy level of each transition is shown on each plot.

      

    

  
    
      Fig. 12 
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        Column density ratio maps for CH3CCH, c-C3H2, and H2CO with respect to CH3OH. The upper panel shows AFGL 2591 and the lower panel IRAS 20126. The white ‘x’ represents the protostellar sources within each region.

      

    

  
    
      Fig. 13 
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        Cartoon depiction of AFGL 2591. The brown circles represent the sources VLA 1–5, with the dominant protostellar source VLA 3 highlighted. The warm, dense inner envelope is in light grey, while the methanol plume is in dark grey. The general direction of the outflows are represented in red and blue, marking the shift in velocity as well.

      

    

  
    
      Fig. 14 
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        Cartoon depiction of IRAS 20126. The orange circle represent the protostellar source, and the brown ellipse represents the central molecular gas and disk. The small-scale south-east-north-west outflow, traced by simple molecules, is in light red where red-shifted, and light blue where blue-shifted. The large-scale north-south outflow is similarly represented in dark red and dark blue.

      

    

  
    
      Fig. 15 
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        Results from the NAUTILUS two stage chemical evolution model. The solid blue and red lines represent the time evolution of the CH3 OH and CH3CCH abundances, respectively. The blue and red dashed horizontal lines indicate the minimum and maximum observed abundances for CH3 OH and CH3 CCH, respectively, in AFGL 2591. The dotted black line indicates the minimum and maximum observed abundances in IRAS 20126. The left panel shows the cold cloud evolution stage and the right panels show the warm-up stage for three different densities.

      

    

  
    
      Fig. 16 
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        Results from the NAUTILUS three stage chemical evolution model. The solid blue and red lines represent the time evolution of the CH3OH and CH3CCH abundances, respectively. The blue and red dashed horizontal lines indicate the minimum and maximum observed abundances for CH3OH and CH3CCH, respectively, in AFGL 2591. The dotted black line indicates the minimum and maximum observed abundances in IRAS 20126. The left panel shows the shock stage and the right panels show the post shock stage for three different temperatures.

      

    

  
    
      Table A.1 

      Parameter inputs for the LTE model.

      
        


	Species
	Ntot (cm−2)
	Tex (K)
	Vlsr (km s−1)
	FWHM (km s−1)





	AFGL 2591
	
	
	
	



	CH3CCH
	1 × 1011, 1 × 1017, 1 × 1014
	3, 100, 40
	−10, −2, −5.7
	0.5, 4, 2



	c-C3H2
	1 × 1011, 1 × 1017, 1 × 1014
	3, 100, 40
	−10, −2, −5.7
	CH3CCH FWHM



	H2CO
	1 × 1011, 1 × 1017, 1 × 1014
	3, 150, 90
	−10, −2, −6
	1, 7, 4



	CH3OH C1
	1 × 1011, 1 × 1017, 1 × 1014
	18
	−10, −1, −6
	1, 7, 3



	CH3OH C2
	1 × 1011, 1 × 1017, 1 × 1014
	8
	−10, −2, −6
	3.9



	CH3OH C3
	1 × 1011, 1 × 1017, 1 × 1014
	8
	−9.4
	2.5



	




	IRAS 20126
	
	
	
	



	CH3CCH
	1 × 1011, 1 × 1017, 1 × 1014
	3, 100, 30
	−5, −1, −3.1
	0.5, 4, 2



	c-C3H2C1
	1 × 1011, 1 × 1017, 1 × 1014
	3, 100, 10
	−5, −1, −3.1
	0.5, 4, 2.4



	c-C3H2C2
	1.0 × 1013
	3, 100, 10
	C1 vlsr
	0.5



	H2CO
	1 × 1011, 1 × 1017, 1 × 1014
	3, 150, 50
	−6, −1, −3.6
	1, 8, 6.9



	CH3OH C1
	1 × 1011, 1 × 1017, 1 × 1014
	3, 150, 50
	−6, −1, −3.6
	1, 8, 6.9



	CH3OH C2
	2.1 × 1013
	10
	C1 vlsr−0.2
	1.2





      

      
Notes. Where the parameter is variable, the inputs are minimum, maximum, and starting value, and where the parameter is fixed, the input is the starting value. If a parameter is linked to another, the reference parameter is noted in the table. The final parameter, source size, is always fixed at 20″.




    

  
    
      Fig. A.4 
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        Same as Fig. A.1 for (a) CH3CCH and (b) c-C3H2 in IRAS 20126. One component is used to fit CH3CCH while two components are used for c-C3H2.
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