
    
      Fig. 3. 
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        Normalised sky spectrum from a single sky fibre, from the same observation and with the same normalisation as the top three spectra in Fig. 2. The central positions of the three CaT absorption lines at the mean velocity of the Sculptor dSph are marked as dashed red lines.

      

    

  
    
      Fig. 5. 
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        Differences in vlos at S/N < 20, as measured with the maximum likelihood (vMLM) and the cross-correlation (vXcorr) methods on the same individual spectra, selected to have vlos in the range expected for Sculptor stars (70 − 150 km s−1). Dashed green lines are the mean values above and below zero (dashed black line), and the dashed red line is the mean of all velocity differences. The vertical dotted blue line shows the minimum acceptable S/N = 7, and the horizontal dotted blue lines show the limits for outliers, at ±5 km s−1.

      

    

  
    
      Fig. 7. 
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        Ratios of the two strongest CaT lines (EW2/EW3) as a function of S/N. The vertical dotted red line is at S/N = 13, and dotted blue lines are limits of the reasonable values of the ratio at 0.2 < EW2/EW3 < 2.2. Outside this range there is most likely a problem with a poorly subtracted sky line interfering with the measurement of EW2 and/or EW3.

      

    

  
    
      Fig. 10. 
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        Sculptor members selected on the basis of their parallaxes and proper motions. (a) Distribution on the sky. The orange ellipse indicates the nominal tidal radius of Sculptor. (b) and (c) CMDs for the Sculptor members located inside and outside the nominal tidal radius (rell = 1.267°), respectively.

      

    

  
    
      Fig. 11. 
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        z membership score of stars in the VLT/FLAMES LR8 sample as a function of: (a) total proper motion, μ; (b) parallax; (c) los velocity; and (d) metallicity (using only the 1339 reliable measurements). This shows the clean separation between Sculptor members and non-members. The three orange dots with green circles are borderline cases.

      

    

  
    
      Fig. 12. 
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        Sculptor members in the VLT/FLAMES LR8 sample (red), as well as all Gaia DR3 Sculptor members selected on the basis of parallax and proper motion only (yellow-green colour coding): (a) on the sky, where the black ellipse indicates the nominal tidal radius and the blue arrow the direction of proper motion of Sculptor in the plane of the sky; (b) in proper motion; and (c) and (d) in the CMDs. The larger black symbols indicate the borderline cases between non-members and members identified in Fig. 11.

      

    

  
    
      Fig. 13. 
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        Completeness of the VLT/FLAMES LR8 survey relative to Gaia DR3 for Sculptor members as a function of Gaia G magnitude: (a) the number of Gaia DR3 astrometric members (solid black line) and those with VLT/FLAMES LR8 spectroscopic confirmation (dashed red line), with a black dotted line at null; (b) the fraction of Gaia DR3 astrometric members that have a VLT/FLAMES LR8 spectrum with S/N > 7 and vlos consistent with membership in Sculptor. The black dotted line denotes 70%.

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Completeness of the VLT/FLAMES LR8 survey relative to Gaia DR3 for Sculptor members as a function of elliptical radius (rell): (a) the number of Gaia DR3 astrometric members (solid black line), and those with VLT/FLAMES LR8 spectroscopic confirmation (dashed red line), with a black dotted line at null; (b) fraction of Gaia DR3 astrometric members that have a VLT/FLAMES LR8 spectrum of sufficient S/N, > 7, and a vlos consistent with membership. The dotted black line denotes 70%.

      

    

  
    
      Fig. 15. 
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        MDF for the 1339 metallicity measurements of RGB members of the Sculptor dSph (blue). The vertical dotted red line is the mean, [Fe/H]=−1.82, as determined by a Gaussian fit to the distribution (dashed red line). The black-outlined histogram is corrected for the incompleteness at different elliptical radii, as given in Fig. 14. The mean metallicity shifts by about 0.1 dex (dotted black line) to [Fe/H] = − 1.73, according to the Gaussian fit (dashed black line).

      

    

  
    
      Fig. 16. 
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        [Fe/H] with elliptical radius, rell, which is the projected semi-major axis radius, for the 1339 measurements in our Sculptor sample. The dashed blue line shows the linear fit, which represents a gradient of −0.7 dex deg−1. The red line shows the binned mean, and the error bars are the dispersion in each bin.

      

    

  
    
      Fig. 20. 
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        VLT/FLAMES heliocentric los velocities, vlos, for the 1339 RGB stars in our sample with the most reliable [Fe/H] measurements as a function of elliptical radius, rell, in the Sculptor dSph. The dotted black line shows the mean vlos = +111.2 km s−1, and the binned mean and the dispersion are plotted as a solid black line and error bars.

      

    

  
    
      Fig. 23. 
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        Upper Gaia DR3 CMD for all members of the Sculptor dSph, colour-coded by [Fe/H] as in Fig. 22. The eight cyan stars symbols come from the carbon star catalogue of Azzopardi et al. (1985), and the three open cyan circles are C-rich stars from later studies. Magenta star symbols are stars with [Fe/H]<  − 3 in our sample, while green circles are those with −3 < [Fe/H]<  − 2.5. BASTI isochrones from Fig. 22 are in dashed coloured lines, with the early AGB evolutionary phase shown as solid lines.

      

    

  
    
      Fig. B.1. 
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        Variation in S/N for eight observations of the same field and the same targets with VLT/FLAMES LR8 grating. The dashed red line is always in the same position in each plot to guide the eye. The observations were made between July 2014 and October 2015 (from programme ID 593.D-0309)

      

    

  
    
      Fig. B.2. 
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        Comparison between the velocities measured for eight VLT/FLAMES LR8 observations of the same field and the same targets as a function of the S/N of the measurement. The observations were made between July 2014 and October 2015. All velocity measurements were compared with those from observation B2, which occurred on 21 July 2014. In the top of each plot the mean velocity offset and the variance for each comparison is given; the dashed green line is the mean, and the two dashed red lines on either side show 3σ about this mean.

      

    

  
    
      Fig. C.1. 
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        Comparison between VLT/FLAMES HR10 measurements and VLT/FLAMES LR8 measurements of (a) [Fe/H] and (b) the los radial velocities.
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