
    
      Fig. 5 
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        Average ideal and ngVLA-observed NH3 and N2H+ spectra towards the northern (N) and the southern (S) clumps. The dotted lines correspond to ideal observations and the solid lines to the nominal synthetic ngVLA observations.

      

    

  
    
      Fig. 7 
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        Comparison of true and estimated column densities. The three columns correspond to the true column density, the column density estimated from ideal observations, and the column density derived from the nominal synthetic ngVLA observations. Results are shown for C18O (first row; optically thin approximation), combination of H13CO+ and HCO+ lines (second row), N2H+ (third row; fit of hyperfine structure), and NH3 (bottom row; fit of hyperfine structure). Observational estimates have been scaled to N(H2) using the maximum fractional-abundance value in the modelling. In the first column, the true column densities are also correspondingly scaled down according to the spatial variation of the relative abundances.

      

    

  
    
      Fig. 10 
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        Comparison of mass-weighted average LOS velocity 〈υLOS〉 of the model cloud and the mean radial velocity 〈υ〉 from ideal observations or from synthetic ngVLA observations. Frames show (a) true column density, (b) 〈υ〉 in ideal C18O observations, (c) 〈υ〉 in ideal N2H+ observations, (d) 〈υLOS〉 convolved to 0.55″ resolution, (e) 〈υ〉 in synthetic ngVLA C18O observations, and (f) 〈υ〉 in synthetic ngVLA N2H+ observations. The contour is drawn at column density N(H2) = 5 × 1022 cm−2, and regions of lower column density are masked in frames e and f.

      

    

  
    
      Fig. 11 
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        Comparison of radial-velocity estimates from ideal C18O line observations. The frames show: (a) true column density of the model, (b) true mass-weighted average LOS velocity 〈υLOS〉 of the model, (c) mean radial velocity in non-LTE spectra, (d) difference between the radial velocity of the non-LTE spectra and 〈υLOS〉, (e) velocity difference between non-LTE and LTE spectra (including Tkin variations), and (f) velocity difference between non-LTE and LTE spectra, the latter assuming a constant kinetic temperature of Tkin = 15 K. All data are used at full resolution, without beam convolution.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Comparison of radial-velocity estimates from ideal and synthetic ngVLA observations of H13CO+(1−0). Frames a–c show, respectively, the true column density, the radial velocity from ideal observations, and the radial velocity from synthetic ngVLA observations. Frame d shows the radial velocity along the four paths (starting at the core location) indicated in frames a–c. The radial velocity from ideal observations is plotted with solid lines and the velocity from synthetic ngVLA observations with dashed lines.

      

    

  
    
      Fig. 14 
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        Results of PCA analysis of ideal and synthetic ngVLA observations of the 13CO and C18O lines. The quoted exponents of the scaling relation correspond to least-squares fits to the filled symbols.

      

    

  
    
      Fig. 15 
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        Maps of infall index ξ computed from the 3D model. Upper frames show the peak density along each LOS (frame a) and the distance (relative to the cloud centre) to that location along the LOS (frame b). The lower frames show the ξ maps for density thresholds n0 = 104 cm−3 and n0 = 106 cm−3. The dark green colour corresponds to masked areas where the maximum density along the LOS falls below the density threshold n0.

      

    

  
    
      Fig. 16 
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        Maps of infall index ξ towards the cores. Upper frames show maps of the peak LOS density towards the northern (frame a) and the southern (frame b) core. The lower frames show the corresponding maps of the infall index ξ, which are computed using a threshold value of n0 = 104 cm−3.

      

    

  
    
      Fig. B.2 
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        Spectra for selected LOS with strong inflow motions. The first frame shows the inflow index ξ convolved to 1″ resolution. Crosses mark five locations with large ξ values, and the plots on the right show spectra for these positions (rows in decreasing order of latitude). Spectra in the first column correspond to ideal observations and the spectra in the second column to simulated ngVLA observations. Spectra are plotted for C18O (black lines), HCO+ (blue), H13CO+ (cyan), and N2H+ (dashed red lines).

      

    

  
    
      Fig. D.2 
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        Test of fitting N2H+ observations containing two velocity components. The upper frames show simulated spectra (black lines) with 0.3 K observational noise and varying velocity difference δυ between the two components. Fits of a single velocity component are plotted in red for a number of noise realisations. The lower frame shows the recovered optical depth (blue line) and column density (red line) as a function of the velocity offset δυ. The shaded regions correspond to the inter-quartile range, which is computed from 128 noise realisations. The y-axis shows the ratio between the estimates and the true values.
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