
    Table 1. 

Stellar atmospheric parameters, heavy element abundance, luminosity, age, mass, photometric gravity, and helium abundance.




	HD no.
	Teff
	log g
	ξturb
	[Fe/H]
	[α/Fe]
	Zs
	log(L/L⊙)
	Age
	σ(Age)
	M/M⊙
	log g
	Ys



	
	[K]
	(spec)
	km s−1
	
	
	
	
	[Gyr]
	[Gyr]
	
	(phot)
	





	361
	5892
	4.524
	1.05
	−0.130
	−0.003
	0.0135
	−0.021
	1.5
	0.9
	1.01
	4.497
	0.255



	1461
	5760
	4.372
	1.03
	0.190
	0.009
	0.0275
	0.077
	5.5
	0.5
	1.05
	4.378
	0.257



	2071
	5724
	4.486
	0.96
	−0.087
	0.013
	0.0152
	−0.076
	4.1
	0.9
	0.96
	4.481
	0.245



	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…



	211415
	5853
	4.381
	1.11
	−0.251
	0.037
	0.0110
	0.066
	7.7
	0.7
	0.94
	4.369
	0.220



	220507
	5692
	4.238
	1.07
	0.004
	0.101
	0.0215
	0.165
	9.7
	0.5
	1.00
	4.248
	0.235



	222582
	5784
	4.359
	1.07
	−0.014
	0.031
	0.0184
	0.096
	7.4
	0.5
	1.00
	4.344
	0.234






Notes. The full table is available at the CDS.




  
    Table 2. 

Stellar abundance ratios.




	HD no.
	[C/Fe]
	[O/Fe]
	[Na/Fe]
	[Mg/Fe]
	[Al/Fe]
	[Si/Fe]
	[Ca/Fe]
	[Ti/Fe]
	[Cr/Fe]
	[Ni/Fe]
	[Sr/Fe]
	[Y/Fe]





	361
	−0.039
	0.010
	−0.072
	−0.014
	−0.042
	−0.013
	0.027
	0.019
	0.002
	−0.056
	0.106
	0.079



	1461
	−0.032
	−0.108
	0.103
	0.007
	0.044
	0.014
	−0.016
	0.007
	0.005
	0.045
	−0.052
	−0.039



	2071
	−0.020
	−0.022
	−0.032
	0.001
	−0.001
	0.002
	0.024
	0.029
	0.005
	−0.029
	0.032
	0.039



	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…



	211415
	0.030
	0.057
	0.001
	0.048
	0.030
	0.032
	0.028
	0.032
	−0.012
	−0.019
	−0.009
	−0.090



	220507
	0.097
	0.153
	0.040
	0.125
	0.153
	0.069
	0.050
	0.109
	0.004
	0.016
	−0.087
	−0.085



	222582
	0.001
	0.042
	0.018
	0.035
	0.059
	0.028
	0.015
	0.030
	0.000
	0.005
	−0.051
	−0.066






Notes. The full table is available at the CDS.




  
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
Comparison of stellar ages determined from GARSTEC models with the BASTA programme and ages determined from ASTEC models. The stars have been divided into three metallicity groups as indicated.



    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
Difference between photometric and spectroscopic gravities as a function of [Fe/H]. The line shows the fit to the data given by Eq. (4).



    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
[Fe/H] versus stellar age. The stars have been divided in two groups: an old sequence shown with filled red circles and a younger sequence shown with filled blue circles. Two stars (HD 59711 and HD 183658) having intermediate ages are shown with filled black circles and the Sun with the ⊙ symbol. The components of the visual binary star, ζ Reticuli, are marked with black squares and the Na-rich stars, HD 13724 and HD 189625, with yellow squares.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
[Ni/Fe] versus [Na/Fe]. Stars are shown with the same symbols as in Fig. 3.



    

  
    
      Fig. 6. 

      
        [image: thumbnail]
      

      
Difference between oxygen abundances derived from the 7774 Å O I triplet and the [O I] 6300 Å line versus [Fe/H] after applying 3D non-LTE corrections from Amarsi et al. (2019b). The full drawn line is a least-squares fit to the data.



    

  
    Table 4. 

Oxygen abundances derived from the O I 7774 Å triplet and from the [O I] line at 6300 Å.




	HD no.
	[O/H]7774
	[O/H]7774
	[O/H]6300
	[O/H]6300
	Δ[O/H] (a)



	
	1D LTE
	3D nLTE
	1D LTE
	3D nLTE
	3D nLTE





	11505
	0.037
	0.020
	0.029
	0.020
	0.000



	19467
	0.072
	0.048
	0.096
	0.088
	−0.040



	20766
	−0.127
	−0.085
	−0.115
	−0.118
	0.033



	20782
	−0.048
	−0.061
	−0.054
	−0.056
	−0.005



	45184
	−0.002
	−0.017
	−0.004
	−0.003
	−0.014



	45289
	0.101
	0.071
	0.110
	0.104
	−0.033



	89454
	0.098
	0.115
	0.043
	0.043
	0.072



	96423
	0.055
	0.046
	0.038
	0.035
	0.011



	102365
	−0.194
	−0.147
	−0.143
	−0.149
	0.002



	108309
	0.128
	0.066
	0.141
	0.135
	−0.069



	114853
	−0.211
	−0.175
	−0.182
	−0.185
	0.010



	117207
	0.158
	0.153
	0.099
	0.094
	0.059



	126525
	−0.100
	−0.068
	−0.054
	−0.056
	−0.012



	134664
	0.010
	−0.002
	0.017
	0.017
	−0.019



	134987
	0.232
	0.198
	0.221
	0.214
	−0.016



	146233
	−0.008
	−0.011
	0.018
	0.018
	−0.029



	160691
	0.239
	0.188
	0.200
	0.193
	−0.005



	189567
	−0.092
	−0.073
	−0.122
	−0.127
	0.054



	202628
	−0.080
	−0.069
	−0.091
	−0.088
	0.019



	210918
	0.006
	−0.009
	0.021
	0.016
	−0.025



	211415
	−0.172
	−0.170
	−0.194
	−0.198
	0.028






Notes.

(a) The 3D non-LTE value of the difference between [O/H]7774 and [O/H]6300.





  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
Comparison of Ti and Cr abundances derived from lines belonging to the neutral and ionised species.



    

  
    
      Fig. 8. 

      
        [image: thumbnail]
      

      
C/O number ratio as a function of stellar age with blue and red filled circles referring to the two sequences Fig. 3. Stars for which one or more planets have been detected are labelled with a black ring.



    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
Deviations of [Y/Mg] from Eq. (6) as a function of [Fe/H]. The line shows a linear fit to the data.



    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
[Sr/Mg] versus stellar age with the same symbols as in Fig. 3. The line shows the linear fit given in Eq. (7).



    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
Deviations of [Sr/Mg] from Eq. (7) as a function of [Fe/H]. The line shows the linear fit to the data.



    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
HARPS spectrum of ζ1 Ret (blue line) around the Y II line at 5087.4 Å in comparison with the HARPS spectrum of HD 20619 (red line). The lower panel shows the difference ζ1 Ret – HD 20619.



    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
ζ1 and ζ2 Ret in the log (L/Lsun) versus Teff diagram in comparison with ASTEC isochrones ranging in age from 0 to 10 Gyr in steps of 1 Gyr. The full drawn lines refer to isochrones interpolated to the surface heavy element abundance of ζ1, Zs = 0.0122, and the dotted lines to isochrones corresponding to the abundance of ζ2 Ret, Zs = 0.0111.



    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
HARPS spectra of ζ1 and ζ2 Ret near the centre of the Ca II K line in comparison with the solar flux HARPS spectrum observed as reflected light from Vesta in 2011. The flux is given relative to the continuum flux in the region of the Ca II H&K lines.



    

  
    
      Fig. 16. 

      
        [image: thumbnail]
      

      
Abundance difference between ζ1 and ζ2 Ret as a function of elemental condensation temperature (upper panel) compared to the difference in abundances derived for ζ1 Ret in respectively the high and low activity phases shown in Fig. 15 (lower panel).



    

  
    
      Fig. 17. 

      
        [image: thumbnail]
      

      
Age-metallicity diagram for dwarf stars with ages determined from Kepler short-cadence observations of individual oscillation frequencies by Silva Aguirre et al. (2015, 2017).
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