
    
      Fig. 3 
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Ratio of the opacity-corrected (Braun 2012) to observed H0 column densities across the N 11 region. The observed H0 column density for individual velocity components is always <2 × 1021 cm−2 (see Sect. 4.2).


    

  
    
      Fig. 5 
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Theoretical [N II]/[C II] ratios as a function of density. The ratio values include ionic abundance ionization corrections (see text). The red curve indicates ratio values with [C II] originating fully in the ionized gas. The solid black lines show the observed upper limits for all pointings observed with Herschel/PACS (except #5 for [N II] 205μm/[C II] shown as a dashed line).


    

  
    
      Fig. 7 
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Variation of [O I]/PAH (bottom), [C II]/PAH (middle), and ([C II]+[O I])/PAH (top) across the regions in LMC-N 11 mapped with PACS. The size of the symbol scales with the signal-to-noise ratio. Black circles correspond to GREAT pointings. The solid line shows the linear regression for the corresponding ratio while the dashed lines show the regression obtained for the two other ratios.


    

  
    Table 6 

Parameters for the decomposition method.



	Parameter
	Type
	Prior/value





	Number of components (Nc)
	Fixed
	10, 15



	Minimum line width (σmin)
	Fixed
	1, 2 km s−1



	Minimum separation (Δvmin)
	Fixed
	0, 1, 2 km s−1



	




	Intensity (Gaussian area)
	Free, uniform
	>0



	Line width
	Free, half-normal
	>σmin



	Separation between components
	Free, half-uniform
	>Δvmin






  
    
      Fig. 10 
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Illustration of the model strategy. Two phases are considered for which the level population of C+ is calculated as a function of density n, temperature T, and the ionization fraction x in the atomic medium. Collisional rates with each partner also depend on temperature. The [C II] intensity is calculated using the level population and the column density of H0 or H2 and the fraction of C into C+ in each phase (see Lebouteiller et al. 2013 for details).


    

  
    
      Fig. 11 
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Possible model values for fdark as a function of [C II]/CO and volume density in the neutral atomic phase (color bar). The models shown are those corresponding to the observed ranges for N(H0) = [1018, 1021.3] cm−2, N(H2 |CO) = [1018, 1021.5] cm−2, and I([CII]) = [10−8, 10−6] W m−2 sr−1. Model results are shown for a temperature in the neutral atomic phase of 100 and 50 K in the molecular phase. The striping is due to the incomplete coverage in the model results.


    

  
    
      Fig. 12 
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Illustration of model results for one components in pointing #1 (top) and in #2(bottom). The [C II] surface brightness is calculated as a function of the H2 column density associated with C+. The horizontal red line shows the observed [C II] surface brightness. The purple and pink shaded areas show the range of model results assuming thermal pressure equilibrium and overdense molecular gas respectively (see text). The bottom and top boundaries are set by the H0 column density together with the cloud size constraint. The right boundary is set by the maximum allowed molecular cloud size. In the top panel the model with thermal pressure equilibrium can reproduce the observations while in the bottom panel, a model with an overdense molecular gas is required.


    

  
    
      Fig. 13 
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Histogram of the modeled pressure in the neutral atomic (blue) and CO-dark H2 gas (red) forall the velocity components. Results from all decomposition methods are combined (see Table 6).


    

  
    
      Fig. 14 
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Same as Fig. 9 but with the total molecular gas fraction (i.e., including the CO-dark H2 gas). The vertical striping is due to the wide ranges for the molecular gas fraction determination for the faintest [C II] components. The shade scales with the density of points.


    

  
    
      Fig. 15 
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Bivariate kernel density estimate of the fraction of [C II] tracing CO-dark H2 gas vs. [C II]/CO for all pointings. The shade scales with the density of points.


    

  
    
      Fig. 16 
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Cumulative fraction of [C II] plotted against the fraction of [C II] emission arising in the CO-dark H2 gas. Values are calculated with all pointings combined. Plots are shown for all components (red), for components with low CO column density (<2 × 1020 cm−2; dark blue), for components with high CO column density (>1 × 1021 cm−2; blue), and for components with weak [C II] (<4 × 10−8 W m−2 sr−1; green).


    

  
    
      Fig. 20 
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Results from Pineda et al. (2017) for LMC (blue) and SMC (red) regions. The symbol size is inversely proportional to the error bar of the y-axis parameter. The curves are the same as in Figures. 11 and 18.


    

  
    
      Fig. A.3 
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Profile decomposition for pointings #7, #8, and #9.


    

  
    
      Fig. A.4 
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Profile decomposition for pointings #10, #11, and #12.


    

  
    
      Fig. B.1 
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Bivariate kernel density estimate of the fraction of [C II] tracing CO-dark H2 gas vs. I([CII]) for all pointings. The shade scales with the density of points.


    

  
    
      Fig. C.1 
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Left: map of [O I] 63μm/[C II] with PACS with values between ≈−0.7 and ≈ 0.4 in log unit. Right: theoretical ratio [O I]/[C II] (in log units) as a function of the gas density and temperature for a purely atomic gas. We use the N 11B chemical abundances from Toribio San Cipriano et al. (2017).
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