
    
      Fig. 3 
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        Radial profile of the continuum (black), NO (orange), 13CO 3 − 2 (purple), and CH3OH 40,4 − 3−1,3 (red) emission averaged over an 100° angle, centered at 192° east of north where the large dust is located.

      

    

  
    
      Fig. 5 
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        Cartoon of the dust trap side (south) and non-dust trap side (north) of the disk. The background color indicates the gas and its temperature. The faded red inside 25 AU indicates the deep gas cavity. The small and large brown circles indicate the small and large dust, respectively. Large amounts of dust are mainly present between 60 and 80 AU in the dust trap side (south) of the disk.

      

    

  
    
      Fig. 7 
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        Gas temperature structure in the IRS 48 disk model with (left) and without (right) a dust trap between 60 and 80 AU. The dust trap midplane is up to ~30 K colder than the corresponding region in the non-dust trap side of the disk. At z > 10 AU the dust trap model is warmer than the non-dust trap side due to the intense radiation field above the dust trap. The gas and dust temperature are similar below the Tgas = 70 K contour.

        Note: these figures are zoomed in on the dust trap region. The vertical black lines in the left hand panel indicate the inner and outer radius of the dust trap.

      

    

  
    
      Fig. 10 
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        Photodissociation timescale of H2O. In the dust trap midplane the photodissociation timescale is long due to the shielding of UV radiation by dust. Above the dust trap, the photodissociation timescale is much shorter, from 103 yr just above to trap to <100 yr above ~15 AU.

      

    

  
    
      Fig. 11 
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        NO column density (left) and emission (right) for the dust trap models with different initial conditions. The different rows indicate the effect of additional H2O (first row), NH3 (second row), H2O and NH3 (third row), and NO (final row). The NO column density in the bottom row is dominated by that hidden underneath the τdust = 1 layer. The chemical network inside the dust trap is evolved for 100 yr whereas that outside is evolved for 1 Myr. The horizontal black line in the left column indicates the NO column density derived from the observations and the black line in the right column indicates the observed emission. Note: a difference is apparent in the vertical axis of the bottom left panel.

      

    

  
    
      Fig. 12 
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        NO abundance after 100 yr in the dust trap model with an initial NO abundance of 10−5. Most of the NO is hidden below the τdust, 0.85 mm = 1 surface at 0.85 mm indicated by the red contour. The blue contour indicates τdust, 100 μm = 1 at 100 μm, representative of the wavelength of the H2O and OH upper limits.

      

    

  
    
      Fig. 13 
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        Snowlines of possible parent molecules of NO: N2O and NO2 (pink) and NH2OH (purple). For comparison also the CH3OH (dark green) and H2CO (lighter green) are indicated. The colored background indicates the dust temperature.

      

    

  
    
      Fig. A.1 
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        Derived (upper limits on the) column densities in the IRS 48 disk as a function of assumed temperature. The left panel presents column densities computed in an extended region (Next; dash-dotted lines) and the right panel those in a single beam (Npeak; solid lines). The NO column density is indicated with the thick orange line. The upper limit on the N2O, NO2, NH2OH, CN, and C2H are indicated with the dark red, red, green, blue, and purple lines respectively. The upper limit on the NO column density in the north is indicated with the thin orange line in the right panel. The dotted vertical black lines indicate the two assumed temperatures for which the (upper limits on the) column densities are listed in Table 2.

      

    

  
    
      Fig. A.2 
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        Observed and stacked spectrum of the NO lines detected inside 115 AU in units of K. The brown line indicates the spectrum presented in Paper II and the orange line presents the corrected spectrum with a 5 times lower flux presented in this work. The detected NO lines are indicated with the vertical black lines. The thick line at 351.052 GHz indicates that there are two NO lines at the same frequency. The methanol line is indicated with the dotted grey line. For details see Sect. 3.2. Note: there is a difference in the vertical scale between the panels.

      

    

  
    
      Fig. A.3 
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        Channel maps of the 13CO J = 3 − 2 transition before continuum subtraction. Channels between 2.5 and 4.5 km s−1 are affected by (some) cloud absorption. The beam and a 100 AU scale bar are indicated in the bottom-left panel. Additionally, the position of the star is indicated with the white star in each panel.

      

    

  
    
      Fig. B.2 
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        Density, UV field, and dust temperature structure of the DALI model for the dust trap side (south, left) and non-dust trap side (north, right). Top row presents the gas density structure (identical in both models), the second row the dust density structure, the third row the resulting UV field, and the fourth row the dust temperature.

      

    

  
    
      Fig. B.5 
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        Predicted CN column density for different initial distributions of nitrogen (columns) and sublimating ices (rows). Horizontal black dotted line indicates the upper limit on the CN column density derived from the observations. The initial H2O abundance needs to be at least 1.9 × 10−5 (if all nitrogen starts as N2) or 3.8 × 10−5 (if nitrogen starts as NH3, N, or a mix of NH3, N and N2. Similarly, the initial (additional) abundance of NH3 is ≲ 2.6 × 10−4 to match the CN upper limit.

      

    

  
    
      Fig. B.6 
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        Predicted C2H column density for different initial distributions of nitrogen (columns) and sublimating ices (rows). Horizontal black dotted line indicates the upper limit on the C2H column density derived from the observations. All models are compatible with the upper limit on the C2H from the observations.

      

    

  
    
      Fig. B.7 
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        Predicted H2O column density in the region where Tgas ≥ 150 K, for different initial distributions of nitrogen (columns) and sublimating ices (rows). Tgas ≥ 150 K is the temperature range probed by the Herschel PACS observations. Horizontal black dotted lines indicate the upper limit on the H2O column density derived from the observations at 150 and 200 K. All models overpredict the upper limit on the H2O column density. This could be due to optically thick dust at 51 − 220 μm hiding part of the H2O column in the IRS 48 disk.

      

    

  
    
      Fig. B.8 
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        Predicted OH column density in the region where Tgas ≥ 150 K for different initial distributions of nitrogen (columns) and sublimating ices (rows). Tgas ≥ 150 K is the temperature range probed by the Herschel PACS observations. The horizontal black dotted lines indicate the upper limit on the OH column density derived from the observations 150 and 200 K. Similarly to H2O, all models overpredict the upper limit on the OH column density. This could be due to optically thick dust at 51 − 220 μm hiding part

      

    

  
    
      Fig. B.9 

      
        [image: thumbnail]
      

      
        NO column density in the non-dust trap (north) side of the disk after 1 Myr. Black horizontal dotted line indicates the upper limit on the NO column density derived from the observations. Despite the narrow peak at 25 AU, the models are consistent with the derived upper limit on the NO column density in the north side of the IRS 48 disk.

      

    

  
    
      Fig. B.11 
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        C2H column density in the non-dust trap (north) side of the disk after 1 Myr. The models are consistent with the upper limit on the C2H column density derived from observations except for a narrow peak at 25 AU for the models with the lowest initial H2O abundance.

      

    

  
    
      Fig. B.12 
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        Predicted NO column density after 103 yr inside the dust trap for different initial distributions of nitrogen (columns) and sublimating ices (rows).
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