
    
      Fig. 3 
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        Top panel: colour-magnitude diagram of the LMC optimal sample (9 810 031 stars) with the areas of the different evolutionary phases (as defined by the polygons given in Gaia Collaboration 2021b). Second row: Comparison of the CMD between the different surveys for the LMC optimal sample. From left to right: APOGEE, BOSS, Gaia, and Combined sample. In each sample, the foreground image represents the relative density of stars with line-of-sight velocity. Higher densities are highlighted by lighter (greener) colours, while lower densities are shown by darker (bluer) colours. The background of the bottom panel displays the CMD for the optimal LMC sample, which consists of 9 810 031 stars. The colours represent the relative stellar density, with darker colours indicating higher densities.

      

    

  
    
      Fig. 5 
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        Representation of the LMC using astrometric and photometric information from the Gaia DR3. This view is not a photograph since it has been compiled by mapping the total amount of radiation detected by Gaia in each pixel, combined with measurements of the radiation taken through different filters on the spacecraft to generate colour information. The MW contamination has been removed because the NN Complete sample of Jiménez-Arranz et al. (2023b) has been used. All types of stellar populations are shown. The cyan ring is centred on the supershell LMC 4 (α = 5h32m, −66∘40′, Book et al. 2008), with a diameter of 1400 pc (Dopita et al. 1985; Ou et al. 2024). The representation is done in the LMC in-plane (x′, y′) Cartesian coordinate system, as in Fig. 4. This represents a face-on view that is corrected for the viewing inclination.

      

    

  
    
      Fig. 7 
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        Same as Fig. 6 but for the vertical velocity dispersion – given by the MAD. We only display bins containing three or more stars. Larger vertical velocity dispersion corresponds to darker colours.

      

    

  
    
      Fig. 10 
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        Comparison of the median vertical velocity maps for the different LMC Combined samples (top: complete sample; bottom: optimal sample) obtained with different assumptions about the LMC disc plane. Left: Results for the best-fitting flat plane, obtained by minimising the RMS vertical velocity vz′, with viewing angles listed in the panels. Right: Results for the best best-fitting warped plane, with viewing angles shown in Fig. 12. When comparing the top and bottom panels, the reader should note that the overdensity lines differ slightly because each LMC sample uses a different disc plane.

      

    

  
    
      Fig. 11 
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        Variation in the LMC disc plane fitting as a function of the LMC galactocentric radius R′. Top: inclination i. Bottom: line-of-nodes position angle Ω. The ‘global’ fit derived in Sect. 4.2 is displayed by the horizontal dashed lines. We use a grey shaded area to draw attention to the bar region (R′bar = 2.3 kpc, Jiménez-Arranz et al. 2023b). In all panels we display the LMC complete (optimal) sample in green (salmon).

      

    

  
    
      Fig. 12 
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        Variation in the LMC disc plane fitting as a function of the azimuth ϕ and the LMC galactocentric radius R′. Left panels: LMC Combined complete sample. Right panels: LMC Combined optimal sample. The first and the third (second and fourth) panels show the inclination i (line-of-nodes position angle Ω). Only bins with more than 50 stars are displayed. Each colour bar is centred on the ‘global’ fit derived in Sect. 4.2. The statistical uncertainties in the displayed quantities depend primarily on the number of stars in each given bin. These uncertainties are much smaller than the spatial variations visible in the maps. The median inclination uncertainty is 1 degree, and the median line-of-nodes position angle uncertainty is 4 degrees.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Comparison of 3D models for the LMC disc mid-plane based on the inferred spatial variations in the viewing angle. Left panels: Tilted ring model. Central panels: Inversion method to best fit the inferred viewing angle variations with the galactocentric radius R′ as a continuous surface. Right panels: Inversion method to best fit the inferred viewing angle variations with both the galactocentric radius R′ and azimuth ϕ as a continuous surface. Top panels (green): LMC Combined complete sample. Bottom panels (salmon): LMC Combined optimal sample. We plot a triad that displays the unit vectors in the following directions: W, N, and LOS, being the last the observer’s direction. In the (x, y, z) frame, those vectors are defined by (1, 0, 0), (0, 1, 0), and (0, 0, 1), respectively (see Fig. 11 of Jiménez-Arranz et al. 2023b.) A video of these LMC 3D models viewed from different directions is available online.

      

    

  
    
      Fig. 14 
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        Edge-on view of LMC 3D models. First and second row left panels: inversion method to best fit the inferred viewing angle variations with the galactocentric radius R′ as a continuous surface. First and second right panels: inversion method to best fit the inferred viewing angle variations with both the galactocentric radius R′ and azimuth ϕ as a continuous surface. We plot a triad that displays the unit vectors in the following directions: W, N, and LOS, being the last the observer’s direction. In the (x, y, z) frame, those vectors are defined by (1, 0, 0), (0, 1, 0), and (0, 0, 1), respectively – see Fig. 11 of Jiménez-Arranz et al. (2023b). To best highlight the tilted bar (left) and outer warp (right), the two 3D models are viewed from different angles, with a difference of Δ ϕ = 70∘ in the edge-on plane. Top panels (green): LMC Combined complete sample. Central panels (salmon): LMC Combined optimal sample. Bottom panels: For comparison, two N-body simulated LMC analogues from the KRATOS suite (Jiménez-Arranz et al. 2024b), K15 (left) and K21 (right), respectively. These were selected visually for resembling the edge-on views above determined from the data.

      

    

  
    
      Fig. B.1 
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        Same as Fig. 3 but comparing the LMC complete and optimal sample.

      

    

  
    
      Fig. B.2 
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        Same as Fig. 6 but comparing the LMC complete and optimal sample.
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