
    
      Fig. 7 
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        Same as Fig. 6 except that 1) the couple of species used to estimate the parameters are 13CO and HCO+, and 2) the biases on the RADEX model are imposed on the HCO+ species.

      

    

  
    
      Fig. 10 
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        Comparison of the spectral shape of the (1 − 0) (top) to (4 − 3) (bottom) lines of 13CO for two different combinations of kinetic temperature, volume density, and column density. The plain blue and dashed red histograms show the spectra for (22 K, 105 cm−3,1018 cm−2) and (60 K, 101.65 cm−3, 1017.9 cm−2), respectively. The lines share the same centroid velocity CV = 0 km s−1 and velocity dispersion σV = 0.32 km s−1. The two sets of physical conditions deliver degenerate spectral profiles within the noise level for the (1 − 0) and (2 − 1) lines. Additional information, e.g., the (3 − 2) or (4 − 3) lines, is needed to lift this degeneracy.

      

    

  
    
      Fig. 11 
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        Comparison of the CRB precisions when combining the first two J transitions of one or two CO isotopologues. These reference precisions are plotted for different values of column densities (y-axes) and volume densities (x-axes). The values of the parameters that are fixed when generating the RADEX spectra are listed in the bottom row. The precision depends on the a priori knowledges that are taken into account by the estimator. These are listed in the second row. The first two columns show the precisions for a single CO isotopologue (13CO or C18O, while the last column shows the precisions when studying the 13CO and C18O isotopologues simultaneously. From top to bottom, the panels show the precisions on the 13CO and C18O column densities, kinetic temperature, volume density, and thermal pressure. The CRB precisions are color coded as listed in Table 8.

      

    

  
    
      Fig. 13 
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        Comparison of the CRB reference precisions for all the available lines of different combinations of two species, plus the constraint from 12CO (1 − 0) peak temperature. The reminder of the layout is identical to Fig. 12.

      

    

  
    
      Fig. 14 
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        Comparison of the CRB reference precisions when using either only (1 − 0) lines or adding the (2 − 1) lines for 13CO and C18O and influence of the a priori on the abundance ratio.

      

    

  
    
      Fig. 16 
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        Continuation of Fig. 15 showing the [image: equation] estimations.

      

    

  
    
      Table B.1 

      Minimum and maximum parameter bounds, where estimations are saturated to prevent RADEX from crashing

      
        


	Tkin [K]
	[image: equation]
	log(N(13CO)/cm2)
	σV [km s−1]





	[4, 113]
	[2, 6.5]
	[13, 18.6]
	[0.25, 2]
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