
    
      Fig. 3 
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Brightness temperature for the 13CO J = 2–1 (top panels) and C18O J = 2–1 (bottom panels) transitions in six representative velocity channels. Channel velocities with respect to the systemic velocity of vlsr = 5.9 km s−1 are listed in the top right corner of each panel and the channel width is 0.16 km s−1. All channelsare shown in Figs. B.1 and B.2. The continuum peak position is marked with a cross and the beam is shown in the lower left corner of the left panels.


    

  
    
      Fig. 5 
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Face-on view of the midplane in the disk and inner envelope for the fiducial model, showing the velocity component along the line of sight (indicated by the black arrow on top of the panel; the observer is on the left). The envelope material has a infalling rotating velocity profile (Ulrich 1976; Cassen & Moosman 1981), while the disk material is rotating with Keplerian velocity. The adopted disk outer radius of 125 au is marked by the dashed line. The outer edge of the envelope is set at the radius where the temperature in the best-fit model from T13 drops below 20 K, i.e., the CO freeze-out temperature. The adopted stellar mass is 0.45 M⊙ (A17).


    

  
    
      Fig. 7 
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Three different models for the CO distribution in the L1527 disk. Left panel: a warm disk with no CO freeze out. Middle panel: a slightly colder disk where CO is frozen out in the outer most region (R > 71 au) near the midplane. Right panel: a cold disk where gaseous CO is only present in the inner most region (R < 23 au) and in the surface layers. CO is present in the gas phase in the inner envelope in all models.


    

  
    
      Fig. 10 
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As Fig. 9, but for C18O. The 3σ level corresponds to 26.1 (7.5) mJy beam−1 channel−1 for an integration time of 25 minutes (five hours).


    

  
    
      Fig. 11 
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Power law temperature profiles (q = 0.35) as shown in Fig. 4, but now derived from images simulated with the observed uv-coverage (25 minutes integration). Top panel: results for the warm model, that is, the fiducial T13 temperature structure. Bottom panel: results for the hot model, that is, the T13 temperature increased by 30%. The black lines show the midplane temperature profile in the corresponding models used to generate the images. The gray line represents the midplane temperature used by A17. The shaded orange area marks the 1σ uncertainty on the temperature profile derived from the observations (13CO, redshifted channel), as shown in Fig. 4.


    

  
    
      Fig. 12 
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Integrated intensity (zeroth moment) maps for 13CO (first column) and C18O (third column) in the warm model with a constant CO abundance of 10−4 (top row) and 10−5 (bottom row). The emission is simulated with the observed uv-coverage (25 minutes integration). The intensity (color) scale is different for each panel. Second and fourth columns: residuals obtained by subtracting the models from the observations. Black contours are in steps of 3σ starting at 3σ, while orangecontours are in steps of − 3σ and start at − 3σ. For 13CO (C18O), 3σ corresponds to 25.9 (21.8) mJy beam−1 km s−1. The position of the continuum peak is marked by a cross and the beam is shown in the lower left corner of the moment zero maps.


    

  
    
      Fig. 13 
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Magnification of the highest velocity channels for 13CO (top panels) and C18O (bottom panels), highlighting that the emission centroid does not move closer to the continuum peak position (marked with a cross) with increasing velocity offset. Only emission above the 3σ level is shown. The velocity relative to the systemic velocity of vlsr = 5.9 km s−1 is listed in the top right corner of each panel. For each velocity offset, both blue- (south of source position) and redshifted emission (north of source position) are shown in the same panel. The dotted contour marks the inner 10 au where the T13 model predicts the continuum to be optically thick. The black contour in the left panels shows the synthesized beam.


    

  
    
      Fig. A.1 
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13CO (J = 2–1)/C18O (J = 2–1) line intensity ratio calculated with RADEX for a range of temperatures (different colors) and CO column densities. Isotope ratios of [12C]/[13C] = 77 and [16O]/[18O] = 560 are adopted. In the left panel (right panel), open circles indicate that the 13CO (C18O) emission is optically thin (i.e., τ < 1), whereas filled circles are used when the 13CO (C18O) emission is optically thick (i.e., τ > 1). Values below the dotted line are observed toward the L1527 midplane.


    

  
    
      Fig. B.1 
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Observed brightness temperature for the 13CO J = 2–1 transition, as shown for six channels in Fig. 3, but now for all channels (expect the central channels, ± ~ 1.0 km s−1, in which most or all emission is resolved out). Channel velocities with respect to the systemic velocity of vlsr = 5.9 km s−1 are listed in the top right corner of each panel. Velocities presented in Fig. 3 are highlighted in boldface.


    

  
    
      Fig. B.2 
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As Fig. B.1, but for the C18O J = 2–1 transition.


    

  
    
      Fig. D.2 
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As Fig. 6, but for a free fall velocity profile in the envelope, as shown in Fig. D.1.
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