
    
      Fig. 3 
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        Example of optically thick CO emission from a 10 M⊙ BE model with Tkin = 10 K. Frame a shows spectra, frame b Tex profiles, and frame c the radial variation in the photon escape probability β. Results are shown for full non-LTE calculations with LOC (solid lines), for constant excitation equal to the mean values of the LOC solution (“⟨LOC⟩”, dashed lines), and for the LTE case at Tkin (dotted lines). Frames a–b show data for the first three transitions (black, blue, and red, respectively) but, for clarity, frame c includes only the J = 1–0 and J = 3–2 transitions.

      

    

  
    
      Fig. 5 
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        PEP analysis of CS (left frames) and C34S (right) line intensities. The plotted symbols are as in the previous figures. The cloud model is the same as in the previous figures, with M = 2 M⊙ and Tkin = 20 K. Each frame quotes the depth of the possible self-absorption dip as the line intensity at the line centre divided by the maximum intensity.

      

    

  
    
      Fig. 7 
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        Results for seven molecules observed towards an isothermal BE sphere with M = 0.5 M⊙ and Tkin = 20 K. Frame a shows the minimum χ2 value (blue open circles) and χ2 value for the reference density and column density (red filled circles). Frames b and c, respectively, show the ratio of density and column density values at the χ2 minimum relative to the reference values. Each molecule is plotted with four markers that, from left to right, correspond to the combination of the lowest transitions (1–4).

      

    

  
    
      Fig. 10 
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        Same as Fig. 9, but for the synthetic 13CO observations of the M = 2 M⊙ and Tkin = 20 K model.

      

    

  
    
      Fig. 11 
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        Same as Fig. 9, but for C34S observations of the M = 10 M⊙, Tkin = 10 K model.

      

    

  
    
      Fig. 12 
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        Estimated χ2 for combined CS and C34S observations of a BE sphere with M = 0.5 M⊙ and Tkin = 10 K. The columns correspond to the assumed C34S abundances (correct and with ±50% errors). The first row shows results for the J = 1 − 0 line, and each subsequent row adds one more rotational transition.

      

    

  
    
      Fig. 13 
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        Results for 13CO spectra of the M = 2 M⊙ BE model with ⟨Tkin⟩ = 10 K. The case is similar to that of Fig. 4, except that Tkin increases outwards.

      

    

  
    
      Fig. 14 
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        Same as Fig. 13, but with Tkin decreasing outwards.

      

    

  
    
      Fig. 15 
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        Values of χ2 as function of density and column density for a non-isothermal 2M⊙ model with ⟨Tkin⟩ = 10 K and Tkin increasing outwards. Frame a is based on the fit to 12CO J = 1–0 spectra, and each subsequent frame includes to the analysis one further rotational level.

      

    

  
    
      Fig. 16 
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        Same as Fig. 15, but with Tkin decreasing outwards in the model cloud.

      

    

  
    
      Fig. 23 
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        EPF analysis of the first three 13CO transitions observed from an MHD clump. Results are shown for five Tkin values around the reference value Tref. The images show the χ2 planes for noiseless observations but assuming 20% error estimates. The contours are drawn at χ2 = 1 (blue contour) and χ2 = 2 (cyan contour). The minimum χ2 values (average over the three transitions) are quoted in the frames. The white dots correspond to the χ2 minima for 50 noise realisations consistent with the 20% observational noise.

      

    

  
    
      Fig. B.1 
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        Examples of PEP run times. Frame a shows the run time on CPU (blue curve) and GPU (red curve) as a function of the number of parameter combinations (n, N) for Tkin=15 K. The calculations included the first 20 rotational levels of the CO molecule. The black dashed line indicates the slope of a one-to-one relation. Frame b shows how the number of iterations needed to reach the selected convergence criteria.

      

    

  
    
      Fig. C.3 
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        Synthetic 13CO spectra for 1D BE models.

      

    

  
    
      Fig. C.6 
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        Same as Fig. 5 but for 12CO (left frames) and 13CO (right frames), for the cloud model with 10M⊙ and Tkin=20 K.

      

    

  
    
      Fig. C.9 
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        Same as Fig. 7, but for the M = 10M⊙ model with Tkin=10 K

      

    

  
    
      Fig. C.11 
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        Same as Fig. 8, but for 13CO spectra of the isothermal BE model with M = 2M⊙ and Tkin=20 K.

      

    

  
    
      Fig. D.3 
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        HCO+results similar to Fig. D.2, but for models with five times higher volume density.

      

    

  
    
      Fig. D.8 
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        Same as Fig. 20, but for the C34S molecule.
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