
    
      Fig. 3 
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        Results of the clustering algorithms for the Gaussian components of N2H+ and HC3N. The black circles in the bottom left corners represent the beam size of the respective data. The scale bar in the top left corner represents a length of 10 000 au. The semitransparent black lines show the spines of the fibers in NH3 (Chen et al. 2020b). Left: cluster groups for N2H+, labeled in red and blue and representing the more redshifted and blueshifted groups, respectively. Right: cluster groups for HC3N, labeled 0 to 6.

      

    

  
    
      Fig. 5 
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        Correlation between the HC3N emission and outflows. Left: integrated-intensity map of HC3N J = 10 − 9 between 5 and 10 km s−1. The red symbols represent protostellar objects in the region, as in Fig. 1. The red and blue contours correspond to the 12CO red and blue outflow lobes, respectively, obtained from the MASSES survey (Stephens et al. 2019). The labels indicate from where each of the spectra is taken. Right: HC3N J = 10–9 spectra at the locations of the IRAS 4A outflow and at the bright emission east of IRAS 2B. For each location, we take the spectrum at an individual pixel. The blue, green, and red curves represent the individual three Gaussians fit at each position, and the dashed red curve represents the sum of all the Gaussians.

      

    

  
    
      Fig. 7 
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        Zoom-in plots of the HC3N (left) and N2H+ (right) emission for IRAS 4A, together with the best free-fall trajectory found for the TMB and υLSR maps. Top: amplitude TMB of the Gaussian components corresponding to HC3N cluster 6 and to the blue N2H+ cluster. The black polygon marks the region selected as a potential streamer. The white curve marks the potential streamer trajectory. The blue and red arrows indicate the direction of the outflow lobes for IRAS 4A and 4B, and the black arrow on the N2H+ map shows the orientation of the position-velocity diagram at the bottom. Middle: central velocities vLSR of the Gaussian component. A scale bar representing 2000 au is shown in the top right corner of the image. Bottom left: KDE of the υLSR within the selected region. The black line at the bottom of the plot represents a length of one beam. The blue curve marks the velocity vs. the distance for the found free-fall solution. The dashed black line represents the protostar υLSR. Bottom right: N2H+ position–velocity diagram along the path indicated in the top panel. The dashed horizontal line marks the υLSR of the source (6.9 km s−1, Stephens et al. 2019). The black scale bar represents a length equivalent to one beam.

      

    

  
    
      Fig. A.2 
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        Channel maps between 6.02 and 9.17 km s−1 for N2H+ J = 1 − 0, F1F = 01 − 12 emission.

      

    

  
    
      Fig. B.1 
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        Peak temperature, central velocity, and velocity dispersion of the N2H+ clusters. Top: Tpeak, υLSR, and σv for the redshifted fiber. The blue contour indicates the position of the blueshifted fiber. Bottom: Tpeak, υLSR, and σv for the blueshifted fiber. The red contour indicates the position of the redshifted fiber.

      

    

  
    
      Fig. B.2 
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        Same as Fig. B.1, but for the HC3N clusters.

      

    

  
    
      Fig. C.1 
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        Clusters corresponding to the redshifted and blueshifted fibers in N2H+ and HC3N (as Fig. 3 left), with the N2H+ fiber spines taken from Hacar et al. (2017), shown as dashed black lines.

      

    

  
    
      Fig. D.1 
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        Zoom-in plots of N2H+ emission for IRAS 4B (left), SK 15 (center), and IRAS 2B (right), with the same panels as shown in the right panel of Fig. 7 , except for SK 15. The Gaussian component for each protostar is labeled accordingly. The black ellipse in the bottom left corner represents the beam. Top: Amplitude TMB of the Gaussian component. The blue and red arrows indicate the direction of the blue- and redshifted outflow lobes, respectively, for known outflows in the plotted area. Middle: Central velocity υLSR of the Gaussian component we selected. The scale bar represents a length of 2000 au. Bottom: For IRAS 4B and IRAs 2B, the position-velocity diagram along the path indicated in the top panel. For SK 15, KDE of the υLSR within the selected region. The red density histogram represents the KDE of the velocities within the black polygon. The dashed lines mark the υLSR of each protostar. The black scale bar represents a length equivalent to one beam.

      

    

  
    
      Fig. D.1 
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        continued. Zoom-in plots of N2H+ emission for SVS 13A (left), VLA 3 (center), and Per-emb 15 (right), with the same panels as shown in Fig. 7, except for VLA 3.
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