
    
      Fig. 3 
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        Heliocentric distribution of the mean nucleon density derived from the 3D dust extinction models presented in Edenhofer et al. (2024) for the sky region |b| ≤ 5°. The superimposed curves indicate large-scale features in the Solar neighborhood, as reported in Zucker et al. (2023). For the Radcliffe Wave, we indicate the full extent of the structure with the dashed white line and the segments within |b| ≤ 5° in green. The white disks indicate the locations of MC complexes referenced in the text.

      

    

  
    
      Fig. 5 
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        Maximum morphological correlation between the 10° × 10° distance channels and the H I (left) and CO (right) line emission in the range −25 < vLOS < 25 km s−1, as quantified by the direction-sensitive projected Rayleigh statistic (Vd; Eq. (2)).

      

    

  
    
      Fig. 7 
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        Example of the distance and CO velocity channel with high morphological correlation. It corresponds to the highest Vd in the comparison between the CO line emission and the 3D dust presented in the right panel of Fig. 5. From left to right, the panels show the CO and H I line emission at the indicated vLOS and the nucleon density inferred from the 3 D dust model at the corresponding distance.

      

    

  
    
      Fig. 10 
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        Expected line-of-sight velocity (right) from the Reid et al. (2019) Galactic rotation model across the cells in our analysis.

      

    

  
    
      Fig. 11 
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        Line-of-sight velocity derived from the H I (left) and CO (right) line emission associated to the distance channels in the 3D dust reconstruction using the HOG method [image: equation]. The colored circles correspond to the position and vLOS for the five high-mass star-forming regions with VLBI parallax observations within the studied volume.

      

    

  
    
      Fig. 12 
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        Histograms for the differences between the LOS velocity estimated from the H I and CO line emission, [image: equation], as reported in Fig. 11, and the expected LOS velocity according to the Galactic rotation model presented by Reid et al. (2019), [image: equation], presented in Fig. 10.

      

    

  
    
      Fig. 13 
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        Differences between the line-of-sight velocity derived from the H I (left) and CO (right) line emission associated with the distance channels in the 3D dust reconstruction using the HOG method, [image: equation], and the expected LOS velocities according to the Galactic rotation model presented by Reid et al. (2019), [image: equation].

      

    

  
    
      Fig. 14 
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        Histograms of the physical quantities derived from the HOG analysis. Top left: Effective energy density, neff, that is assigned to each gas tracer, as defined in Eq. (3). Top right: Kinetic energy density, Ek, calculated with Eq. (5). Bottom left: Radial momentum, p, calculated with Eq. (7). Bottom right: Mass flow rate, [image: equation], calculated with Eq. (8).

      

    

  
    
      Fig. 15 
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        Kinetic energy density (Ek) derived from the velocity field reconstruction in Fig. 13 and n derived from the 3D dust extinction modeling, as detailed in Eq. (5).

      

    

  
    
      Fig. 16 
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        Kinetic energy density, EK, radial and azimuthal profiles normalized to the mean values over the studied region.

      

    

  
    
      Fig. 20 
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        Line-of-sight velocity reconstruction from Tchernyshyov & Peek (2017) for the distance range considered in this paper.

      

    

  
    
      Fig. 23 
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        Same as Fig. 4, but for the tile 80 < l < 90°.

      

    

  
    
      Fig. 24 
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        Distribution of O-, B-, and A-type stars in the Zari et al. (2021) catalog limited to the range b < 5° presented in Cartesian coordinates (left) and projected into the polar grid introduced in Fig. 3 (right).

      

    

  
    
      Fig. A.1 
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        Comparison of the results obtained with V and Vd for the mean 3D dust and the line emission toward the tile covering the Galactic longitude range 30° < l < 40°.

      

    

  
    
      Fig. A.3 
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        Standard deviation of Vd obtained for the comparison between the mean 3D dust cube and the Monte Carlo sampling of the line emission observations with for NMC = 10 and 100 , shown in the top and bottom panels respectively.

      

    

  
    
      Fig. A.6 
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        Standard deviation of Vd obtained for comparing the 12 posterior samples of the 3D dust cube and line emission observations without Monte Carlo sampling.

      

    

  
    
      Fig. A.9 

      
        [image: thumbnail]
      

      
        Same as the top panel of Fig. 5, but Galactic longitude segmentations starting on l = [image: equation] and [image: equation], as shown in the top and bottom panels respectively.

      

    

  
    
      Fig. A.12 
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        Same as Fig. 4, but for the input LOS velocity range −120 < vLOS < 120 km s−1.

      

    

  
    
      Fig. B.1 
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        Same as Fig. 5, but reporting the Vd values corresponding to the maximum |Vd|.

      

    

  
    
      Fig. D.1 
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        Projected synthetic 12CO(1-0) and H I line emission and 3D dust reconstruction from the SILCC Zoom MC1-MHD simulation placed at 709 pc from the LSR.
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