
    
      Fig. 3 
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        Detection of the HD v = 1−0 ro-vibrational lines at ~2.6 µm (left) and of the CO v = 1−0 band centred at 4.7 µm in the molecular PDR (right). For the CO v = 2−1 band detection, see Fig. B.1.
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        Components of the AIB emission detected in the atomic PDR.

      

    

  
    
      Fig. 7 
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        Bar as seen in selected transitions in units of erg cm2 s1 sr 1. No extinction correction is applied. Starting at the top, we show an image of the total AIB emission (i.e. sum of all AIB components in the 3.2–3.7 µm range). Following that, (from top to bottom) we show Pa γ, He I 2.058 µm, [Fe II] 1.644 µm, O I 1.317 µm, and [Fe III] 2.218 µm in the left column and H2 1−0 S(1), H2 2−1 S(1), H2 1−0 O(5), H2 0−0 S(9), and the continuum from the Gaussian decomposition at 3 µm (MJy sr−1) in the right column. We set the colour range from the bottom 0.5% to the top 99.5% intensity levels of the data for each map (across the entire NIRSpec mosaic), excluding values of zero, edge pixels, and the two proplyds (as well as the surrounding region of the proplyds for the continuum). White pixels inside the mosaic indicate values of zero reflecting issues with the data. The nearly horizontal red line indicates the NIRSpec cut and the nearly vertical red lines indicate from left to right the IF and the DFs (DF 1, DF 2, DF 3). The two proplyds are indicated by the circles. Across the entire NIRSpec mosaic, contours show the 52, 75, and 90% intensity levels of the data for AIB, 65, 80, 98% for Pa γ and He I 77.9, 90.2, 96% intensity levels for O I 1.317 µm and [Fe II] 1.644 µm, 87.7, 94.9% intensity levels for [Fe III] 2.218 µm, 60, 90, 98% intensity levels for ¾ (excluding H2 2−1 S(1), which uses 80, 90, 98% intensity levels), and the 50, 68, 85% intensity levels for the continuum at 3 µm. We note that a smoothing is applied to the [Fe III] 2.218 µm contour levels.

      

    

  
    
      Fig. 10 
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        Maps of the visual line of sight foreground extinction AV (Sect. 6.1, top), the visual line of sight internal PDR extinction [image: equation] (Sect. 6.4, middle left), the H2 1−0 S(1)/2−1 S(1) ratio (Sect. 6.4, midle right), the Emission Measure (EM; in units of pc cm−6, Sect. 6.1, bottom left), and the extinction corrected O I 1.317 µm (ext. corr. O I 1.317 µm; in units of erg cm−2 s−1 sr−1, bottom right). We set the colour range from the bottom 0.5% to the top 99.5% of data for each map, excluding values of zero, edge pixels, and the two proplyds. White pixels inside the mosaic indicate values of zero reflecting issues with the data. The nearly horizontal red line indicates the NIRSpec cut and the nearly vertical red lines indicate from left to right the IF and the DFs (DF 1, DF 2, DF 3). The two proplyds are indicated by the circles. Contours show the 55, 78, and 98% of the data for EM, and 77.9, 90.2, and 96 for O I 1.317 µm (see acknowledgments for data availability).

      

    

  
    
      Fig. 11 
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        Foreground extinction (top panel, left y-axis), internal PDR extinction (top panel, right y-axis), normalised O I 1.317 µm line intensity and emission measure (second panel), and line intensity ratios (lower two panels) as a function of distance to the IF (0.228 pc or 113.4″ from θ1 Ori C) along a cut crossing the NIRSpec mosaic (see Fig. 1). Normalisation factors are listed between brackets where applied. As the cut is not perpendicular to the IF and distances are given along the cut, a correction factor of cos(19.58°)=0.942 needs to be applied to obtain a perpendicular distance from the IF. Foreground extinction correction is applied to determine bar AV [image: equation] and for the line intensities and ratios depicted in blue colour. The dash-dot-dot-dot vertical lines indicate the position of the IF, DF 1, DF 2, and DF 3 respectively from left to right. The dashed vertical lines indicated the location of the proplyds 203–504 (left) and 203–506 (right) (see acknowledgments for data availability).

      

    

  
    
      Fig. 12 
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        Analysis of the He I and H I  radial profiles as a function of distance to the IF (0.228 pc or 113.4″ from θ1 Ori C) along a cut crossing the NIRSpec mosaic (see Fig. 1). As the cut is not perpendicular to the IF and distances are given along the cut, a correction factor of cos(19.58°)=0.942 needs to be applied to obtain a perpendicular distance from the IF. Top two panels: observed normalised line intensities of selected transitions. Normalisation factors are listed between brackets. No extinction correction is applied. Units are in erg cm−2 s−1 sr−1. Third panel: the [He+]/[H+] abundance. The normalised Br γ radial profile is shown for reference. Normalisation factors are listed between brackets. Bottom panel: the He I 2.058/1.70 radial profile. The dash-dot-dot-dot vertical lines indicate the position of the IF, DF 1, DF 2, and DF 3, respectively, from left to right. The dashed vertical lines indicated the location of the proplyds 203–504 (left) and 203–506 (right).

      

    

  
    
      Fig. 13 
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        Emissivity profile of selected transitions as a function of the physical distance along a ray from θ1 Ori C and perpendicular to the Bar given by a Cloudy model employing the physical parameters derived by Shaw et al. (2009) and Pellegrini et al. (2009). See Sect. 6.2 for details.

      

    

  
    
      Fig. 14 
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        Schematic overview of the Bar as inferred from JWST and other observations (e.g. Jansen et al. 1995; Wen & O’dell 1995; O’Dell 2001; Pellegrini et al. 2009). It shows the main features discussed in this paper and Habart et al. (2024, based on NIRCam and MIRI imaging). Given the complexity of the PDR surface, parameters derived in this paper are specific for the NIRSpec mosaic. We note that for clarity, the dimensions perpendicular to the bar are not to scale; the true spatial scales are explicitly given in the annotations. In addition, the sketch does not include foreground material, that includes a layer of ionised gas O’Dell et al. (2020) and, closer to the observer, layers that are grouped together under the designation as the Veil (e.g. Rubin et al. 2011; Boersma et al. 2012; van der Werf et al. 2013; Pabst et al. 2019, 2020).

      

    

  
    
      Fig. 15 
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        Excitation diagrams of H2 lines observed towards the H II region, atomic PDR, DF 1, DF 2, and DF 3. With the exception of H II region, the H2 lines in the excitation diagrams are first corrected for foreground visual extinction and subsequently for extinction within the PDR using the intermingled formalism. In H II region the lines are only corrected for the foreground visual extinction. The excitation diagrams for the 0–0 S, 1–0 Q, 1–0 S, 1–0 0, and 1–1 S levels of H2 are fitted using a single temperature component of the gas, and the individual fits are represented by solid lines. The resulting temperature and column densities obtained from the fits are listed in Table 4.

      

    

  
    
      Fig. 16 
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        Spectral decomposition of the AIB emission for the atomic PDR by a Gaussian decomposition (left) and by PAHFIT (right). The dust continuum emission is represented by the orange line, the AIB components by the purple profiles, and emission lines by the yellow Gaussians (for the PAHFIT decomposition; the Gaussian decomposition method removes the lines prior to fitting).

      

    

  
    
      Fig. 20 
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        Comparison of the NIRSpec H2 1−0 S(1) and C I 0.985 µm observations (in erg cm−2 s−1 sr−1) with the ALMA observation at 1″ resolution of the HCO+ .J =4−3 line integrated intensity (in K km s−1) and the CO .J=3–2 line peak temperatures (Tpeak, Goicoechea et al. 2016). Shown are normalised line intensities as a function of distance to the IF (0.228 pc or 113.4″ from θ1 Ori C) along a cut crossing the NIRSpec mosaic (see Fig. 1). As the cut is not perpendicular to the IF and distances are given along the cut, a correction factor of cos(19.58°)=0.942 needs to be applied to obtain a perpendicular distance from the IF. Normalisation factors are listed between brackets for each intensity. No extinction correction is applied. The dash-dot-dot-dot vertical lines indicate the position of the IF, DF 1, DF 2, and DF 3, respectively, from left to right. The dashed vertical lines indicated the location of the proplyds 203–504 (left) and 203–506 (right).

      

    

  
    
      Table A.2 

      Extraction apertures used in this paper33.

      
        


	Template
	Center
	Size
	PA
	Projected distance of centre to θ1 Ori C



	
	α (J2000)
	δ (J2000)
	“×”
	°
	pc
	”





	H II region
	5:35:20.1545
	−5:24:59.646
	1.26×2.5
	43.738
	0.224
	111.4



	atomic PDR
	5:35:20.2307
	−5:25:02.555
	1.7×2.5
	43.738
	0.230
	114.5



	DF 1
	5:35:20.5105
	−5:25:11.931
	1.0×1.6
	50.000
	0.250
	124.7



	DF 2
	5:35:20.6135
	−5:25:14.691
	1.0×1.6
	38.000
	0.257
	127.8



	DF 3
	5:35:20.7095
	−5:25:20.351
	1.0×2.654
	38.000
	0.268
	133.5





      

    

  
    
      Fig. G.1 
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        Comparison of extinction-corrected C I line ratios with computed ratios taken from Walmsley et al. (2000) that are based on calculations of Escalante & Victor (1990) for both case A and case B recombination theory. Uncertainties on the observed ratios are given by vertical lines that are placed at the derived electron temperature (lower panel) or in the [3.5 – 3.8] x-range (top panel).
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