
    
      Fig. 3. 
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        Age − [α/Fe] distributions for dwarfs, giants, and clump stars, as defined in Sect. 2 at Rmean < 8 kpc from the Galactic centre. Red giants and red clump stars are selected to have an error on age below 2 Gyr. The coloured lines represent stellar density iso-contours: 90%, 70%, 50%, 30%, 15%, 10%, and 5% of the peak density.

      

    

  
    
      Fig. 5. 
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        HRD of the YAR stars with log g < 2.2 and [Fe/H]>  − 1. The colour of the points is coding age (left plot) and metallicity (right plot). In both panels the small grey dots in background represent the thick disc reference sample (details of the selection are given in Sect. 2.2).

      

    

  
    
      Fig. 7. 
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        Comparison between asteroseismic mass measurements taken from Table 1 in Jofre et al. (2023) and StarHorse. We distinguish between stars characterised from [α/Fe]≥0.15 dex (gold dots) and from [α/Fe]< 0.15 dex (navy dots). The respective error bars are plotted. The red line is the bisector and represents the 1 : 1 relation.

      

    

  
    
      Fig. 10. 
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        Chemical characterisation of the thick disc and YAR sample for red giant-type stars. Top panels: MDFs and [α/Fe] distribution functions of the YAR (in solid black lines) and thick disc (in dashed grey lines) samples. f = Ni/Ntot represents the fractional number density where Ni is the number of stars in each bin of [Fe/H] or [α/Fe] and Ntot is the total number of stars of the sample. Bottom panels: [α/Fe]−[Fe/H] distribution for YAR stars (black dots, left panel) and a randomly selected thick disc subsample (empty dots, right panel), both containing the same number of stars (written the relative legends.) The potential YAR binaries are denoted by squares: yellow squares indicate stars that exhibit at least one indicator of being a binary, while the magenta square represents the single star that fulfils all the examined indicators (see Sect. 2.2). In both plots, the coloured lines represent stellar density iso-contours of the entire thick disc sample: 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%, and 5% of the peak density.

      

    

  
    
      Fig. 11. 
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        Dynamical properties of YAR stars (black dots) and thick disc sample (iso-density contours at 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%,  and 1% of the peak density).

      

    

  
    
      Fig. 12. 
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        Chemo-dynamical characterisation of the young accreted candidate sample selected having eccentricity > 0.7 and RAPO > 10 kpc (see the text for details). The sample is colour-coded by age in panels a and c and is shown in fuchsia in panels b and d. YAR giants stars having [Fe/H]<  − 0.8 dex are represented in black in the panels b and d. The under-plotted distribution in the [α/Fe]−[Fe/H] plane represents the red giants reference population in APOGEE DR17, while in the HRD, the underlying comparison sample is made of thick disc stars stars having [Fe/H]<  − 0.8 dex.

      

    

  
    
      Fig. 13. 
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        Comparison of magnesium and oxygen abundance for stars in the YAR sample and stars in the thick disc. Top panels: Thick disc sample is represented by the grey dashed histogram, while the distribution of YAR stars is represented by the black solid histogram. Bottom panels: Thick disc reference sample is highlighted with iso-density contours at 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%,  and 5% of the peak density, while the YAR sample is represented by black dots. The potential YAR binaries are denoted by squares: yellow squares indicate stars that exhibit at least one indicator of being a binary, while the magenta square represents the single star that fulfils all the examined indicators (see Sect. 2.2).

      

    

  
    
      Fig. 14. 
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        Same as Fig. 13 for Si and S.

      

    

  
    
      Fig. 15. 
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        Same as Fig. 13 for Ca and Ti.

      

    

  
    
      Fig. 16. 
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        Same as Fig. 13 for Al and Na.

      

    

  
    
      Fig. 20. 
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        MK0 – Teff diagram of YAR candidate stars in the entire log g range in different metallicity intervals. Red giant stars and red clump YAR candidates with log g < 3.5 are selected on the thick disc sequence to have an age < 4 Gyr and an error on age determination less than 3 Gyr. Dwarfs stragglers candidates with 3.5 < log g < 4.45 are selected to be to the left and to the upper part of the TO (MK0 = 2.2, Teff = 5800 [K]). The grey points are stars on the thick disc sequence and no selection on log g nor age.
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