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Two dimensional stellar density map of the two working samples, namely the OB sample (left column) and the RGB sample (right column). The sizes of the bins are 0.32 kpc × 0.64 kpc for the OB sample and 0.16 kpc × 0.32 kpc for the RGB sample. We mark the Sun position with a star and the black dotted lines show circles at different Galactocentric radii, R = 8, 10, 12, 14, and 16 kpc. The colour bar is in log-scale and is the same for both panels. The Galaxy rotates clockwise.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
Two dimensional projections of the median Z for the two working samples, namely the OB sample (left column) and the RGB sample (right column). The sizes of the bins are 0.32 kpc × 0.64 kpc for the OB sample and 0.16 kpc × 0.32 kpc for the RGB sample. We only plot the bins with at least 15 sources. We mark the position of the Sun with a star. The grey solid lines show the Galactocentric azimuths: 135°, 180°, and 225°, and the black dotted lines show circles at different Galactocentric radii: R = 8, 10, 12, 14 and 16 kpc. The colour scale is different in each sample.



    

  
    
      Fig. 7. 
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Contour density plots in the (Y,Z) projection of the All-Stars sample in grey scale. Solid lines show the median for the three samples: in black, blue, and red, the All-Stars, OB, and RGB samples, respectively. We note that the Y-axis is inverted. The line shows the median of the particles in bins of 2 kpc and the error bars show the lower and upper 1σ uncertainty in the position of the median.



    

  
    
      Fig. 10. 
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LonKin method applied to the OB sample (blue lines) and RGB sample (red lines). We divide into three panels according to Galactocentric rings, from the inner to the outer disc, from top to bottom. In each panel, different distance bins are indicated with solid, dotted and dashed lines consistently from nearest to farthest. The shaded vertical region in the bottom panel corresponds to the “blob” (see text for details). The line shows the median of the particles in bins of 20° and the error bars show the lower and upper 1σ uncertainty in the position of the median, including the uncertainty in the solar velocity in quadrature.



    

  
    
      Fig. 11. 
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LonKin method applied to the mock catalogues without warp (dotted lines), with the SineLop warp (dashed lines) and with the SLop warp (solid lines) models, including extinction, Gaia selection function, and Gaia DR2 errors. The line shows the median of the particles in bins of 20° and the error bars show the lower and upper 1σ uncertainty in the position of the median and they include in quadrature the uncertainty in the solar velocity.



    

  
    
      Fig. 12. 
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Comparison of results for the LonKin methods for the radial bin R = 13−14 kpc obtained for two different prior scale-lengths, L = 2 kpc (solid lines) and L = 1.35 kpc (dotted lines) in red for the RGB sample and in blue for the OB sample.



    

  
    
      Fig. 13. 
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nGC3 PCMs for the OB (left panels) and RGB samples (right panels). The corresponding rgal range is indicated at the top right of each panel. The cross indicates the centroid (weighed by pole counts) of the main off-pole peak of the PCM. The maps were produced using a grid spacing and tolerance of [image: equation]. The colour scales linearly with star counts, indicating larger values with darker colours. In all panels, dotted circles and radial lines correspond to parallels at co-latitudes increasing by 2° and meridians at azimuths every 30°, respectively.



    

  
    
      Fig. 14. 
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Comparison of results for the nGC3 method obtained for two different prior scale lengths, L = 2 kpc (crosses and filled circles) and L = 1.35 kpc (open squares and open diamonds) in red for the RGB sample and in blue for the OB sample. We show the inclination angles of the main nGC3 PCM peak (crosses in Fig. 13) as a function of rgal. The plateau in the tilt angle observed for the RGBs (rgal ≲ 9 kpc) is due to contamination from the central peak affecting the centroid when the two peaks are close.



    

  
    
      Fig. 15. 
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nGC3 PCMs for a Gaia DR2 mock catalogue (with errors, extinction, and selection function) of test particles at rgal between 13 and 14 kpc, for the flat disc (left) the Sine Lopsided warp (middle) and the S Lopsided warp (right). We note the asymmetry in the PCM signature of the SLop model, which is due to the stars lost in the I and IV quadrant when the effect of extinction and the selection function are included. The corresponding PCMs for the SineLop and SLop models without the effect of errors, extinction, and selection function is shown for comparison in Fig. D.5.



    

  
    
      Fig. 16. 
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Contribution of a flat rotation curve (with the selection function of our sample) to the proper motion in latitude. Left panel: given the spatial distribution of the RGB sample we compute the contribution to the proper motion in latitude with respect to the LSR of a flat rotation curve. Right panel: we subtract from the proper motion in latitude the contribution due to a flat rotation curve. Bin size is the same as in the RGB sample in Fig. 8. Black and grey lines and the black small star are the same as in Fig. 8.



    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
Y-Z projection of a tilted circular orbit at R = 14 kpc using each of the three warp models: simple warp (red solid line), simple lopsided warp (blue short dashed line), and S lopsided warp (green long dashed line).



    

  
    
      Fig. D.3. 
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LonKin method applied to RC test particle simulations. Left panel: using the Sine Lopsided model. Right panel: using the S Lopsided model. From top to bottom: different radial Galactocentric bins, specified in the legend, expanding from the inner to the outer disc. Horizontal dashed line shows the zero-axis while the vertical dashed line shows the anti-centre direction at l = 180°. As in Fig. D.2, the error bars show the lower and upper 1σ uncertainty of the median.



    

  
    
      Fig. D.4. 
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nGC3 PCM signatures for a circular orbit at rgal = 14 kpc, for each of the three warp models: Simple Symmetric warp (black), the Sine Lopsided warp (red), and the S Lopsided warp (blue). The dotted circles correspond to parallels at co-latitudes of 2°,4°,6°,8° and 10°, with the outermost one (solid black line) corresponding to 10°.



    

  
    
      Fig. D.5. 
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nGC3 PCMs for a random realisation of particles in the rgal range 13–14 kpc, for each of the three warp models: Simple Symmetric warp (left), the Sine Lopsided warp (centre) and the S Lopsided warp (right). The colour scales linearly with star counts, indicating larger values with darker colours. Dotted circles and radial lines correspond respectively to parallels at co-latitudes increasing by 2° and meridians at azimuths every 30°.
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