
    
      Fig. 3 
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        Channel maps of the DR21 Main outflow in HCO+. Contours of the blueshifted HCO+ emission (in blue) and redshifted emission (in red) are integrated over velocity steps of 5 km s−1 and are plotted over the corresponding grayscale. The full velocity range is from 5 to 45 km s−1 relative to the source velocity (−3 km s−1) and the contour levels correspond to 5, 10, and 20 σrms. The black dashed circle shows the area of the DR21–1 core in Cao et al. (2019). The green dashed lines denote the half-circles used to derive the outflow opening angles (see Fig. 7).

      

    

  
    
      Fig. 5 
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        Position–velocity diagram for HCO+ emission along the DR21 Main outflow. The offset is measured from the edge of the eastern lobe towards the west. The arrow points to the 9 km s−1 absorption feature (Dickel et al. 1978), the white arrow highlights the location of the interaction region (this work), the magenta dashed contour marks the H41α emission from the Η II region, and the light green arrows mark examples of sawtooth pattern structures (Santiago-García et al. 2009).

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Opening angle of the DR21 Main outflow as a function of velocity using HCO+ 1−0 line profiles. The angles are calculated every 5 km s−1 from the source velocity up to υmax = 22,32,−38, and −48 km s−1 for the east-red, west-red, east-blue, and west-blue outflow lobes, respectively. Top: opening angles for blueshifted outflow velocities. Bottom: opening angles for redshifted outflow velocities.

      

    

  
    
      Fig. 10 
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        Outflow force vs. envelope mass of the driving source for various protostellar sources. Right-facing triangles represent low-mass sources from Mottram et al. (2017), left-facing triangles mark sources taken from Yildiz et al. (2015), and upward-pointing triangles are from van der Marel et al. (2013); Class I sources are marked in blue, and Class 0 in red. Black diamonds mark intermediate-mass sources (van Kempen et al. 2009), gray squares mark high-mass sources from Maud et al. (2015), green “×” symbols mark high-mass sources from Beuther et al. (2002), and black stars mark high-mass sources in Cygnus (Skretas & Kristensen 2022). The red crosses mark a sample of high-mass 70µm dark sources (Li et al. 2020). The cyan star marks G5.89-0.39, the magenta one marks Orion KL, and the green one represents the DR21 Main outflow. The dashed black line shows the best fit to the outflow force–envelope mass correlation for all sources, while red and gray show the best fits for the low- and high-mass sources, respectively.

      

    

  
    
      Fig. 11 
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        Outflow–cloud interaction region in the western lobe of the DR2l Main outflow. The grayscale shows the integrated HCO+ emission between −50 and 50 km s−1 relative to the source velocity. Red contours show line emission of HCN (top), H2CO (middle), and HNC (bottom). Blue contours show the emission of N2H+ and green contours show the emission of SiO, in all panels. Contour levels are at 5, 10, and 20 σrms. The dashed black lines in the middle plot mark the lines used to calculate the average intensities and first moments across the interaction front presented in Figs. 12–17. The orange rectangle marks the area actively affected by the interaction as derived from these intensities.

      

    

  
    
      Fig. 12 
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        Average integrated intensities of HCO+ (in blue), H2CO (in red), and N2H+ (in green) across the interaction region in the western lobe of DR2l. Intensities are integrated from −70 to 70, from −20 to 20, and from −20 to 10 km s−1 for HCO+, H2CO, and N2H+, respectively. The x-axis shows the distance in arcseconds covering the extent of the relevant region where the outflow interacts with a dense structure (marked also in Fig. 11). The orange rectangle shows the area actively affected by the interaction. The intensities for H2CO and N2H+ are scaled up by a factor of 8 in order for their distributions to be more easily comparable.

      

    

  
    
      Fig. 13 
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        First moment of HCO+ emission across the interaction front (see Fig. 12). The black dashed line marks the DR2l cloud velocity of υcloud = −3 km s−1.

      

    

  
    
      Fig. 14 
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        Average integrated intensities of SiO (in blue) and H2CO (in red) across the interaction region in the western lobe of DR21. Intensities are integrated from −25 to 25 and from −20 to 20 km s−1 for SiO and H2CO, respectively. The SiO emission is scaled up by a factor of 2 for clarity.

      

    

  
    
      Fig. 15 
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        HCN and HNC emission in the interaction region. Top: average integrated intensities of HCN (in blue) and HNC (in red) across the interaction region in the western lobe of DR21. Intensities are integrated from −35 to 35 and from −15 to 10 km s−1 for HCN and HNC, respectively. The HNC emission is scaled up by a factor of 5 for clarity. Bottom: ratio of HCN over HNC across the interaction region.

      

    

  
    
      Fig. 16 
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        First moment across the interaction front of the DR21 Main outflow and the dense structure located near the western outflow lobe plotted over the corresponding distance. The distance is measured from the outflow-dominated part and extends into the dense structure. The black dashed line marks the DR21 cloud velocity of υcloud = −3 km s−1. Top: For HCN emission Bottom: for HNC emission.

      

    

  
    
      Fig. A.3 
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        Similar to Fig. A.1, but for HCCCN (10-9) (left), NH2D (middle) and HCCCN (8-7) (right).

      

    

  
    
      Fig. A.6 
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        Similar to Fig. A.1, but for H13CN (left), Hα41 (middle) and HN13C (right).

      

    

  
    
      Fig. B.1 
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        Similar to 2, but for CCH, HCCCN (10−9), HCCCN (8−7), H13CO, and 13CS

      

    

  
    
      Fig. B.2 
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        Similar to 2, but for H2CO, DNC, DCO+, DCN, and NH2D

      

    

  
    
      Fig. B.4 
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        Same as Fig 2, but for H41α emission.

      

    

  
    
      Fig. C.3 
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        Outflow momentum versus envelope mass and bolometric luminosity. The labels are the same as in Fig. 10.
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