
    
      Fig. 3 
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        Vertically averaged crosscuts A and B perpendicular to the Bar and parallel to the FUV illumination direction (Fig. 2c). Crosscut A (B) passes through δy = +2′′(δy = −20′′). Both crosscuts have a width of Δ(δy) = 6′′. Both plots show normalized line intensities.

      

    

  
    
      Fig. 5 
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        Spectra along cut A in the direction of FUV illumination from the Trapezium (from the right). The figure shows spectra averaged over 2′′ × 2′′ boxes. The red dashed lines mark typical velocity centroid of the Bar, at vLSR ≃ 10.5 km s−1. The blue dashed lines mark the typical velocity centroid of the background OMC-1 emission at vLSR ≃ 8 km s−1. This is a minor component of the total line intensity within the PDR.

      

    

  
    
      Fig. 7 
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        Vertically averaged crosscut C with Δ(δy) = 2′′. This cut passes through the green cross in Fig 6. In the upper panel, the magenta dashed curve shows the column density of warm H2 obtained from v = 0–0 S (4) and S (2) lines, observed with MIRI-MRS, assuming a Boltzmann distribution at T64(≃ 600 K, shown in Fig. C.5). In the bottom panel, the magenta dashed curve shows the 3.4/3.3 μm AIB intensity ratio (×10).

      

    

  
    
      Fig. 10 
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        Local line emissivities predicted by a PDR model with Pth/kB = 108 K cm−3. The upper horizontal axis shows the equivalent angular scale for a perfectly edge-on PDR. These distances will decrease as the inclination of the PDR with respect to a edge-on PDR increases.

      

    

  
    
      Fig. 11 
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        Gas-phase formation and destruction pathways at the hydrocarbon radical peak (model in Fig. 9). Red arrows indicate endoergic reactions, which proceed rapidly at high T or in regions with significant FUV-pumped [image: equation]. We also show possible reactions (dashed) involving PAHs and HAC grains, which may be relevant in certain conditions.

      

    

  
    
      Fig. 12 
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        Column densities of simple hydrocarbon radicals, CH+, and [image: equation] as a function of increasing G0. These models refer to a face-on PDR with AV,tot = 10 mag and a constant density of nH = 105 cm−3.

      

    

  
    
      Fig. C.1 
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        IRAM 30m map of the entire Orion Bar in the C2H 4–3 integrated line emission at ∼8′′ resolution (in R.A. and DEC. coordinates). White contours show the C18O 3–2 emission from 10 to 35 K km s−1 in steps of 5 K km s−1. The cyan square shows the FoV observed with ALMA. The black circle shows the single-dish line survey position (SDLS, Cuadrado et al. 2015) including the FoV observed with JWST.

      

    

  
    
      Fig. C.2 
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        Line emission velocity-centroids of [C I] 609 μm obtained from a two-Gaussian fit across cut A. See the ALMA spectra in Fig. 5.

      

    

  
    
      Fig. C.3 
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        Subarcsecond resolution RGB images of the Bar. Green represents the NIRCam F470M–F480M image (a proxy of the H2 v = 0–0 S (9) emission) and blue represents the C2H N = 4–3, F = 5–4 and F = 4–3 emission observed with ALMA. From left to right, red represents C18O J = 3–2 and [C I] 609 μm observed with ALMA, and JWST/NIRCam F335M–F330M image (PAH emission), respectively. We rotated the original images by 37.5∘ clockwise to bring the FUV illumination from the Trapezium in the horizontal direction (from the right).

      

    

  
    
      Fig. C.4 
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        Intensity-weighted mean LSR velocity maps (moment 1): (a) C2H N = 4–3, (b) [C I] 609 μm, and (c) C18O J = 3–2. The green shaded areas show LSR velocities consistent with emission from the Bar. The blueish points (blue-shifted with respect to the Bar) show emission with more relevant contribution from OMC-1 in the background (e.g., DF1). The reddish points show red-shifted emission from the main velocities of the Bar PDR. We rotated the original images by 37.5∘ clockwise to bring the FUV illuminationin the horizontal direction (from the right).

      

    

  
    
      Fig. E.1 
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        Continuum emission model (a modified black body with Td = 50 K and the cosmic millimeter background) used in our C2H excitation and radiative transfer calculations. Red circles show Herschel’s photometric measurements in the Bar (Arab et al. 2012). Blue stars show the wavelength position of the C2H rotational transitions.

      

    

  
    
      Fig. H.1 
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        Rate coefficients for inelastic collisions between atomic carbon C(3P) and o-H2(J = 1) (continuous curves) and p-H2(J=0)(dashed).
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