
    
      Fig. 3 
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        ALMAGAL processing workflow. Schematic description of the five major steps. The process starts with “calibration and data staging”, preparing the data for the following steps (Sect. 4.1). We then determine line-free frequency ranges for the continuum emission, and generate a first set of images for each source and individual array (Sect. 4.2). The next step applies an automatized self-calibration process to each source and individual array (Sect. 4.3). The self-calibrated data of each array are then joint-deconvolved together to produce final images of continuum emission and line cubes (Sect. 4.4). Finally, the data products are quality assessed and stored for distribution to the consortium (Sect. 4.5).

      

    

  
    
      Fig. 5 
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        Distribution of the fraction of final continuum bandwidth determined with the improved version of findcont (see Sect. 4.2) for different spectral windows (columns) and array configurations (rows). The y-axis in all panels depicts the number of ALMAGAL fields. Lighter and darker histograms show data for sources in the “Near” and “Far” samples, respectively. The fraction of bandwidth indicated in the histograms is normalized to the total bandwidth, which is 3.75 GHz for spw0+spw1 (left column), 0.468 GHz for spw2 (middle column), and 0.468 GHz for spw3 (right column).

      

    

  
    
      Fig. 7 
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        ALMAGAL self-calibration results for target 693050 (also labelled AG301.1365–0.2259 in Molinari et al. 2025). From top to bottom, the different rows show the 7M, TM2, and TM1 images. For all three arrays, the left column shows the continuum emission image before self-calibration, the middle column shows the continuum image after self-calibration, and the right column shows the differences of the two images (i.e., pre self-calibrated minus post self-calibrated images). The intensity scales are fixed for each row (i.e., each array). This field is an example of a bright and compact source, where self-calibration improves the rms noise level removing phase-noise fluctuations throughout the image (see TM2 and TM1 panels). In all images throughout the paper we use a double color bar to better emphasize both the weak, extended emission (in grey colors) and bright, compact regions (in magma colors).

      

    

  
    
      Fig. 10 
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        Comparison of the ALMAGAL images for field 101899 (also labelled AG023.0108–0.4102 in Molinari et al. 2025) to explore the quality of the data combination. The images are convolved to different angular resolutions in the different rows: The top row shows images convolved to the 7M+TM2+TM1 beam ([image: equation]), the middle row corresponds to images convolved to the 7M+TM2 beam ([image: equation]), and the bottom row shows the images convolved to the 7M-only beam ([image: equation]). The first three columns correspond to the images of the arrays 7M+TM2+TM1, 7M+TM2 and 7M, from left to right, respectively. The rightmost column shows the intensity profiles (both in intensity, mJy beam−1, and in brightness temperature, K) of the vertical intensity cuts indicated in the different images. The good agreement between the images and the intensity profiles ensures a correct process in combining all arrays.

      

    

  
    
      Fig. 11 
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        Beam elongation of the ALMAGAL images as a function of the target declination. From top to bottom, the panels show the data for the 7M, TM2, TM1, 7M+TM2, and 7M+TM2+TM1 images.

      

    

  
    
      Fig. 12 
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        Comparison of different rms noise level estimates for the final ALMAGAL 7M+TM2+TM1 continuum images. The noise is calculated as the standard deviation of the residual image (AG-STD-RES) as a function of the noise calculated as the median absolute deviation of the residual image (AG-MAD-RES). The black dashed lines corresponds to y = x, while the red dotted line corresponds to y = 1.45 x (i.e., the rms noise level estimated with the standard deviation is about 45% larger compared to the median absolute deviation estimate).

      

    

  
    
      Fig. 13 
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        Top panel: rms noise level of the 7M+TM2+TM1 continuum images (in units of 0.1 mJy beam−1 against the spatial resolution (in units of 1000 au)). The dashed horizontal and vertical lines mark the target sensitivity and spatial resolutions of the ALMAGAL project. Bottom panel: Point source mass sensitivity (in units of M⊙) as function of the spatial resolution as in the top panel. The mass sensitivity is derived from the rms noise level (top panel) assuming a dust temperature of 20 K, a dust opacity of 0.899 cm2 g−1 at 1.3 mm, and a gas-to-dust ratio of 100. For most of the ALMAGAL fields, the mass sensitivity is better than the nominal 0.1 M⊙ aimed in the design of the ALMAGAL project.

      

    

  
    
      Fig. 14 
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        Relation between rms noise level and available fraction of frequency bandwidth used to derive the continuum emission. From top to bottom, the panels show the results for the images of the 7M, TM2, and TM1 individual arrays. The rms noise level increases by a factor of three for narrow continuum bandwidths. The black solid lines depict the theoretical relation of the rms noise level as function of the available bandwidth (i.e., rms [image: equation]). Note that the continuum bandwidth is normalized to the total available bandwidth, corresponding to 3.75 GHz (i.e., spw0 and spw1 combined).

      

    

  
    
      Fig. 15 
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        Relation between rms noise level and the dynamic range of the continuum images. From top to bottom, the panels show the results for the images of the 7M, TM2, TM1, 7M+TM2, and 7M+TM2+TM1 arrays. The dynamic range is determined as the ratio between the peak intensity to the rms noise level. We see that for dynamic ranges ≳ 300 the rms noise level starts to increase.

      

    

  
    
      Fig. 16 
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        Continuum and spectral line results towards the ALMAGAL field 865468 (also labelled AG345.0035–0.2240 in Molinari et al. 2025). From top to bottom, results for the 7M (beam size of [image: equation]), 7M+TM2 (beam size of [image: equation]), and 7M+TM2+TM1 (beam size of [image: equation]) images. The left-column panels show the dust continuum emission at 219 GHz (or 1.38 mm). The middle-column panels show the spectra towards different compact sources identified in the continuum images. The right-column panels show the emission for two molecular spectral lines: SiO (5–4) and CH3CN (12K=3−11K=3). The color image shows the first order moment map, or velocity field of the CH3CN line over a velocity range from −37 to −17 km s−1 (the systemic velocity of the region is −27 km s−1). The blue and red contours show zero-th order moment maps (or integrated emission) of the blue-shifted (from −100 to −37 km s−1) and red-shifted (from −17 to 46 km s−1) SiO emission, respectively. The black contour depicts the spatial distribution of the continuum emission as shown in the left-column panels.

      

    

  
    
      Fig. B.1 
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        Comparison of the ALMAGAL images for field 101899 (also labelled AG023.0108–0.4102 in Molinari et al. 2025) to explore the quality of the data combination in data cubes. The figure is divided in three main sections: left columns (with titles 7MTM2TM1, 7MTM2 and 7M), middle column (with title “intensity profile”), and right column (with title “spectrum”). Left columns: The images shown in the panels of the left columns correspond to the emission of a specific channel in the spw0 data cube. The channel is highlighted with a blue vertical solid line in the spectra shown in the right column panels. The images have been convolved to different angular resolutions in the different rows: The top row shows images convolved to the 7M+TM2+TM1 beam ([image: equation]), the middle row corresponds to images convolved to the 7M+TM2 beam ([image: equation]), and the bottom row shows the images convolved to the 7M-only beam ([image: equation]). The first three columns correspond to the images of the arrays 7M+TM2+TM1, 7M+TM2 and 7M, from left to right, respectively. Middle column: The panels in this column show the intensity profiles (both in intensity, mJy beam−1, and in brightness temperature, K) of the vertical intensity cuts indicated in the different images. Right column: The spectra shown in these panels are extracted towards the position marked with a white/black cross in the images shown in the left columns panels. They depict a portion of the frequency coverage of the spectral window spw0.

      

    

  
    
      Fig. B.4 
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        Distribution of the noise level (left column), peak intensity (central column), and dynamic range (right column) for the continuum ALMAGAL images. The y-axis in all panels depicts the number of images. From top to bottom, each row corresponds to the images for the 7M, TM2, TM1, 7M+TM2, and 7M+TM2+TM1 array configurations. The dynamic range (or signal-to-noise ratio) is determined as the ratio between the peak intensity and the noise level, with the noise level derived as the median absolute deviation (MAD) of the residual image (see Sect. 4.5.3).
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