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        Results of the Plummer fits to OMC-3 filament segment A that was measured using MIR extinction. Frame c shows the filament column densities (units 1021 cm−2) as a 2D image, the filament running vertically in the plot. The top row contains the median profile. Frame a shows the fit residuals. Frame d shows the parameter estimates along the filament. The shaded regions correspond to different percentile ranges of MCMC samples: [1, 99]% in dark grey, [10, 90]% in light grey, and [25, 75]% in red. The MCMC median values are plotted as solid white curves. The values from separate χ2 minimisation are plotted with dashed black curves. The vertical dashed light green lines (frame b and frame d show the median of the parameter values in the individual least-squares fits, while the white half-circles at the top of frame d correspond to the fit to the median profile. Frame b shows histograms of the parameter distributions based on MCMC samples over all profiles.
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        Plummer fits of OMC-3 filament segment A. The figure is the same as Fig. 4 but uses the AR column-density map that is based on combined Herschel and ArTéMiS data and has an angular resolution of 10″.
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        Profiles of optical depth, τ, and dust temperature in the case of model filaments illuminated by an isotropic external field. The black curves show the true optical-depth profiles and the dashed red curves (fully overlapping the black curves) the Plummer functions fitted to those profiles. The blue and dashed cyan lines are, respectively, the optical depth profile derived from synthetic 160–500 μm surface brightness observations and the Plummer fit to those data. The values of p and FWHM (in parsecs, in the plot marked as θ) are shown for both the true profile (left side, black font) and the estimated (right side, blue font) τ profiles. The analysis assumes β = 2.0, but FWHM values for β = 1.8 and β = 2.2 are also shown in cyan and magenta, respectively. The assumed beam size is 24″. The dust temperature profiles (solid red curves) are cross-sections of the 3D model and are shown at full model resolution.
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        Variation in FIR-estimated parameters along model filaments in cases of: isotropic illumination (frames a–d); a 590 L⊙ point source at Δy = 2.09 pc and 0.93 pc behind the filament (frames e–h); and to one side of the filament (frames i–l). The plotted quantities are the ratio between the estimated and true FIR optical depths (τ/τ0), the Plummer parameters (R and p), and the filament FWHM calculated based on these. Each frame shows results for three model filaments with peak column densities N(H2) = 1022 cm−2 (blue lines), N(H2) = 3 × 10−22 cm−2 (cyan lines), and N(H2) = 1023 cm−2 (red lines). The dashed lines in frames a–d correspond to cases with a higher isotropic radiation field (χ = 10); all other cases include an isotropic field with χ = 1. True values are plotted with dashed black lines.

      

    

  
    
      Fig. 11 
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        FIR-estimated filament parameters for single-dust models (COM, CMM, or AMMI) and two models with spatial dust-property variations. In CMM(2), the transition is from normal CMM dust in the outer parts to modified dust with β = 1.5 in the inner part. For COM/AMMI, the transition is from COM dust to AMMI dust. The filament column density is N(H2) = 3 × 1022 cm−2, and the filament is illuminated by an isotropic radiation field (frames a–d) or with a 590 L⊙ point source at Δy = 2.09 pc and 0.93 pc to one side of the filament (frames e–h). The plotted parameters are the estimated optical depth relative to its true value (τ/τ0), the parameters R and p of the fitted Plummer functions, and the resulting filament FWHM estimate.

      

    

  
    
      Fig. 12 
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        Modelled effect of scattering on the MIR optical-depth estimates towards filament centre. Frame a shows the model optical depth, which corresponds to a peak column density of N(H2) = 1024 cm−2 with the CMM dust model. The other frames show the relative error in τ(8μm) estimates. Frame b includes only an isotropic radiation field with χ = 10. Frames c–e show the errors, when a point source, with luminosity 50 times the default value, is included at Δy = 2.09 pc and 0.93 pc behind the filament (frame c), in front of the filament (frame d), or to one side.

      

    

  
    
      Fig. 13 
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        Modelled effect of scattered light on the filament parameters derived from MIR observations. The filament column density is N(H2) = 1024 cm−2, and it is illuminated by an isotropic radiation field and a foreground point source. The blue curves correspond to the case of χ = 1 for the isotropic component and the point source with the nominal luminosity. The cyan and red curves show, respectively, the results when both radiation-field components are scaled by a factor of 20 or 100. The dashed black lines show the correct values of the parameters.

      

    

  
    
      Fig. 14 
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        Maps of thermal dust emission Isbg calculated for the Ν (H2) = 3 × 1023 cm−2 filament model. Frame a corresponds to isotropic illumination with χ = 1, but the surface-brightness values are multiplied by 100 just for plotting (the same colour bar applies to all frames). The other frames include both the isotropic field and a point source located at Δy = 2.09 pc and at a distance of 0.93 pc in front, behind, or to the left of the filament centre axis (frames b, c, and d, respectively).

      

    

  
    
      Fig. 15 
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        Estimated filament parameters along the N(H2) = 3 × 1023 cm−2 model filament, when the surface brightness includes 8 μm thermal dust emission. The filament is illuminated by an isotropic background (χ = 1) and a point source at Δy = 2.09 pc and a distance 0.94 pc to one side of the filament (cf. Fig. 14d). Red curves correspond to calculations with the true value of Ibg = 10 MJy sr−1 and blue curves to a case where the median surface brightness from Fig. 14d is added to the estimate of Ibg. The black curves are for the case of a χ = 10 isotropic radiation field (no point source), with a similarly adjusted Ibg estimate.
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        Plummer fits for selected cross-sections of the OMC-3 filament segment A. The three frames correspond to the MIR, HR, and AR column-density maps, respectively. Each frame shows individual profiles for the offsets Δy = 10, 20, 30, and 40 arcsec (cf. Figs. 3–5; blue, cyan, red, and grey lines, respectively) and the median profile (thick black lines). The best-fit Plummer profiles are plotted with dashed lines of the same colour, and R, p, and FWHM values of the fits are listed in the frames.

      

    

  
    
      Fig. B.1 
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        Plummer fits of MIR absorption. As Fig. 3 but for OMC-3 filament segment B.

      

    

  
    
      Fig. C.1 
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        Plummer fits of Herschel column-density data at 20″ resolution. As Fig. 4 but for OMC-3 filament segment B.

      

    

  
    
      Fig. C.2 
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        Plummer fits of Herschel column-density data at 20″ resolution. As Fig. 4 but for OMC-3 filament segment C.

      

    

  
    
      Fig. C.3 
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        Plummer fits of Herschel column-density data at 20″ resolution. As Fig. 4 but for OMC-3 filament segment D.

      

    

  
    
      Fig. C.5 
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        Plummer fits of combined Herschel and ArTéMiS data at 10″ resolution. As Fig. 5 but for OMC-3 filament segment C.

      

    

  
    
      Fig. E.1 
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        Example simulated MIR observations of a model filament. Frames (a) and (b) show the ideal absorption and the corresponding true optical depth image. Frames (c) and (d) are the corresponding noisy realisations, with noise 0.2 units for both surface brightness observations and for the determination of the level of Iext, and frames (e) and (f) show the differences between frames (a) and ()b and between frames (b) and (d). The black curves in frame g show examples of profiles, from the end of the filament (bottom curve) to the centre of the filament length (uppermost curve). The curves are offset along the y axis for better readability. For each ideal profile, there are ten realisations of the profiles derived from noisy observations.

      

    

  
    
      Fig. F.2 
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        As Fig. 15, but showing the effect of dust emission on the MIR filament parameters in the case of an isotropic external radiation field only (χ=1). The simulated surface brightness is assumed to consist of extincted background radiation and thermal emission from stochastically heated grains.

      

    

  
    
      Fig. F.5 
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        As Fig. 15 but for the case of lower column density N(H2) = 3 · 1022cm−2, higher background surface brightness Ibg=100 MJy sr−1 and the model filament illumination by an isotropic radiation field only (χ=1). The observed surface brightness is assumed to consist only of the extincted background and thermal dust emission from stochastically heated grains.

      

    

  
    
      Fig. F.7 
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        As Fig. F.5 but including a point source at Δy = 2.09 pc and 0.93 pc behind the model filament. Around Δy ≈ 2 − 2.2 pc, the filament is not seen in absorption because of thermal emission from stochastically heated grains.
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