
    
      Fig. 3. 
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        Effective selection function for the APOGEE DR17 red clump stars shown in the Galactic (X, Y) plane at b = 0. Each pencil beam corresponds to a different APOGEE pointing. The difference in bright magnitude limit between APOGEE-1 (H = 7 mag) and APOGEE-2 (H = 10 mag) is visible in the fourth quadrant (lower left corner).

      

    

  
    
      Fig. 5. 
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        Abundance-scaling relations of Gaia DR3 GSP-Spec and APOGEE DR17 ASCAP abundances for a sample of 2450 red clump stars in common. Left: offset between Gaia DR3 mh_gspspec metallicities and APOGEE DR17 ASCAP [M/H]. Right: offset between [α/Fe] (from GSP-Spec) and [Ca/Fe] (from APOGEE). In both panels, the dashed line indicates the correction we applied to calibrate Gaia on the APOGEE scale, given in Eqs. (4) and (5).

      

    

  
    
      Fig. 7. 
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        Completeness of our RC-GSP-Spec sample with respect to all Gaia DR3 red clump stars computed in bins of 0.5 mag (black line). The grey lines, computed independently in the 12 HEALPixels at level 0, show the same quantity.

      

    

  
    
      Fig. 10. 
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        Effect of metallicity on the selection function. Top left: distribution of metal-poor RC-GSP-Spec stars projected the Galactic (X, Y) plane for stars with |Z|< 200 pc alone. The Sun is at (X, Y) = (0, 0), and the Galactic centre is to the right. Top right: same for the most metal-rich stars in the sample. Metal-rich stars contained in the sample reach larger distances from the Sun. Bottom: G magnitude distribution in the entire sample (black) and in four ranges of metallicity. The offset ΔG used in Eq. (9) is indicated for the most metal-poor metallicity group.

      

    

  
    
      Fig. 11. 
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        Completeness-corrected number of α-poor RC-GSP-Spec stars in bins of Galactic (X, Y) bins of 200 × 200 × 200 pc near the Galactic mid-plane (−200 < Z < 200 pc) as a function of galactocentric distance in parsecs. We selected α-poor stars as [α/Fe]< 0.1 dex. A dot represents the corrected density for regions in which the expected completeness is greater than 20%. The top and bottom panels correspond to the data displayed in the top left and top right panels of Fig. 10, respectively. We stress that the observed counts should only be divided by completeness for qualitative visualisation and data exploration purposes. Section 3.3 implements a forward-modelling approach to apply the selection function to a density model.

      

    

  
    
      Fig. 12. 
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        Effective selection function (shown at b = 0°) for the combination of our Gaia and APOGEE samples obtained from the effective selection functions displayed in Figs. 3 and 9 and Eq. (14). The completeness reaches over 80% in the solar neighbourhood dominated by the Gaia sample.

      

    

  
    
      Fig. 13. 
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        Density profiles of red clump stars from APOGEE, Gaia RC-GSP-Spec, and their combined data sets (from top to bottom). The left panels show the radial density profiles Σ(R) obtained in six ranges of metallicity in the α-poor disc ([α/Fe]< 0.1 dex). The profiles are shifted by an arbitrary offset to be visually separated. The panels on the right represent the flaring scale length and vertical scale height predicted by our model for each metallicity bin. The shaded areas (left) and error bars (right) represent the 95% confidence interval. The Gaia RC-GSP-Spec star sample covers a smaller range in R, especially at low metallicity. We list the best-fit parameters in Table D.1.

      

    

  
    
      Fig. A.1. 
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        Effect of magnitude and number of matched transits on ruwe. Top: Number of matched transits for sources with G < 13 over a large patch of sky, showing the imprint of the Gaia scanning law. Bottom: ruwe value for sources in this region in three different magnitude ranges. In areas with more than ∼120 Gaia visits, removing sources with ruwe > 1.4 effectively discards almost all sources with 11 < G < 12.

      

    

  
    
      Fig. A.2. 
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        Effect of magnitude and number of matched transits on ruwe. Top: Median ruwe value in bins of 0.3 mag for sources with fewer and with more than 125 matched transits. The shaded area corresponds to the 25th to 75th percentile range. Bottom: G-magnitude distribution of the sources with ruwe < 1.4, and with fewer or more than 125 matched transits.

      

    

  
    
      Fig. B.1. 
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        Density profile for RC-GSP-Spec stars built upon any (top) and high completeness levels (80%; bottom). The top row is identical to the middle row of Fig. 13. The high-completeness requirement greatly reduces the coverage in galactocentric radius R, but the profiles remain statistically similar.
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