
    
      Fig. 1 

      
        [image: thumbnail]
      

      
            Barycentric radial velocity distribution. The two vertical dashed lines mark the radial velocity range where we select stars as cluster members.

          

    

  
    Table 6 

              Na abundance of our sample stars.

            
              
                	Star
                	Evol. Ph.
                	Instrument
                	
                  [Na/H] 6154
                
                	
                  [Na/H] 6154
                
                	
                  [Na/H] 6160
                
                	
                  [Na/H] 6160
                
                	
                  ⟨ [Na/H] ⟩
                
                	
                  ⟨ [Na/H] ⟩
                
                	
                  ⟨ [Na/Fe i] ⟩
                
              

              
                	
                	
                	
                	LTE
                	NLTE
                	LTE
                	NLTE
                	LTE
                	NLTE
                	NLTE 
              

              
                	
                  

                
              

              
                	AGB46601
                	AGB
                	UVES
                	–0.94
                	–0.99
                	–0.86
                	–0.92
                	–0.90
                	–0.95
                	0.15 
              

              
                	
                  
                    ...
                  
                
                	
                  
                    ...
                  
                
                	
                  
                    ...
                  
                
                	
                  
                    ...
                  
                
                	
                  
                    ...
                  
                
                	
                  
                    ...
                  
                
                	
                  
                    ...
                  
                
                	
                  
                    ...
                  
                
                	
                  
                    ...
                  
                
                	
                  
                    ...
                  
                
              

            


              Notes. The complete table is available at the CDS. We show the first line for guidance. We show the Na abundance derived from the Na line at 6154 Å and 6160 Å,  respectively. The three rightmost columns list the final Na abundance values (i.e. the average of the two line abundances), except for those stars that have one of the lines saturated and/or too weak (hence only an upper limit was derived).

            


  
    
      Fig. 4 

      
        [image: thumbnail]
      

      
              Comparison between NLTE and LTE [Fe i/H] (top panel) and [Na/H] (bottom panel). Each panel is separated into two plots to show a one-to-one comparison (top) and the distribution of the NLTE correction with the LTE abundance (bottom) where the horizontal dashed line marks the mean NLTE correction. Symbols are the same as in Fig. 2.

            

    

  
    Table 8 

              Sensitivities of Fe and Na abundances to the variations in stellar parameters.

            
              
                	
                	GIRAFFE sample
                	UVES sample 
              

              
                	
                  

                
              

              
                	
                  ΔTeff =  ± 70 K
                
                	
                	
              

              
                	Δ[Fe i/H]
                	
                  ± 0.05
                
                	
                  ± 0.03
                
              

              
                	Δ[Fe ii/H]
                	
                  ∓ 0.06
                
                	
                  ∓ 0.08
                
              

              
                	Δ[Na/H]
                	
                  ± 0.06
                
                	
                  ± 0.08
                
              

              
                	
                  

                
              

              
                	
                  Δlog g =  ± 0.05 dex
                
                	
                	
              

              
                	Δ[Fe i/H]
                	
                  ± 0.01
                
                	
                  ± 0.01
                
              

              
                	Δ[Fe ii/H]
                	
                  ± 0.03
                
                	
                  ± 0.02
                
              

              
                	Δ[Na/H]
                	
                  ± 0.01
                
                	
                  ± 0.01
                
              

              
                	
                  

                
              

              
                	
                  Δξt =  ± 0.1 km s-1
                
                	
                	
              

              
                	Δ[Fe i/H]
                	
                  ∓ 0.04
                
                	
                  ∓ 0.04
                
              

              
                	Δ[Fe ii/H]
                	
                  ∓ 0.02
                
                	
                  ∓ 0.03
                
              

              
                	Δ[Na/H]
                	
                  ± 0.01
                
                	
                  ± 0.02
                
              

              
                	
                  

                
              

              
                	
                  Δ [M/H]  =  ± 0.1 dex
                
                	
                	
              

              
                	Δ[Fe i/H]
                	
                  ± 0.01
                
                	
                  ± 0.01
                
              

              
                	Δ[Fe ii/H]
                	
                  ± 0.04
                
                	
                  ± 0.04
                
              

              
                	Δ[Na/H]
                	
                  ∓ 0.01
                
                	
                  ∓ 0.01
                
              

            



  
    Table 9 

              Uncertainties on the Fe and Na abundances.

            
              
                	
                	GIRAFFE sample
                	UVES sample 
              

              
                	
                  

                
              

              
                	Random
                	
                	
              

              
                	Δ[Fe i/H]
                	
                  ± 0.02
                
                	
                  ± 0.01
                
              

              
                	Δ[Fe ii/H]
                	
                  ± 0.05
                
                	
                  ± 0.02
                
              

              
                	Δ[Na/H]
                	
                  ± 0.04
                
                	
                  ± 0.04
                
              

              
                	Δ[Na/Fe i]
                	
                  ± 0.04
                
                	
                  ± 0.04
                
              

              
                	Δ[Na/Fe ii]
                	
                  ± 0.06
                
                	
                  ± 0.04
                
              

              
                	
                  

                
              

              
                	Systematic
                	
                	
              

              
                	Δ[Fe i/H]
                	
                  ± 0.08
                
                	
                  ± 0.06
                
              

              
                	Δ[Fe ii/H]
                	
                  ± 0.10
                
                	
                  ± 0.10
                
              

              
                	Δ[Na/H]
                	
                  ± 0.10
                
                	
                  ± 0.10
                
              

              
                	Δ[Na/Fe i]
                	
                  ± 0.09
                
                	
                  ± 0.09
                
              

              
                	Δ[Na/Fe ii]
                	
                  ± 0.15
                
                	
                  ± 0.18
                
              

              
                	
                  

                
              

              
                	Total
                	
                	
              

              
                	Δ[Fe i/H]
                	
                  ± 0.08
                
                	
                  ± 0.06
                
              

              
                	Δ[Fe ii/H]
                	
                  ± 0.11
                
                	
                  ± 0.10
                
              

              
                	Δ[Na/H]
                	
                  ± 0.11
                
                	
                  ± 0.11
                
              

              
                	Δ[Na/Fe i]
                	
                  ± 0.10
                
                	
                  ± 0.10
                
              

              
                	Δ[Na/Fe ii]
                	
                  ± 0.16
                
                	
                  ± 0.18
                
              

            



  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
              Comparison of [Na/H] and [Na/Fe i] ratio of the common RGB stars between our work and Carretta et al. (2006). Here only LTE abundances are considered.

            

    

  
    
      Fig. 6 

      
        [image: thumbnail]
      

      
              Comparison of [Na/H], as a result of the method test considering the common RGB stars with Carretta et al. (2006). The left panel compares the abundances re-derived by us based on the EWs of the 6154−60 Å doublet and the set of stellar parameters derived according to Carretta et al. (2006) prescriptions with those derived by Carretta et al. (2006). The right panel shows the good agreement between the spectrum-synthesis-based abundances and the (6154−60 Å doublet) EW-based values, based on our own set of stellar parameters. Here only LTE abundances are considered.
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