
    
      Fig. 3. 
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        Difference between the microturbulence velocities determined from the Fe I lines in the UVES and GIRAFFE spectra. The mean difference between the two sets of values and their scatter around the mean (measured as standard deviation, σ) are shown in the bottom panel of the figure.

      

    

  
    
      Fig. 5. 
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        Typical observed (dots) and best-fit synthetic LTE profiles of the Na I 615.4225 and 616.0747 nm lines (solid red lines) in the UVES spectra of two RGB stars in 47 Tuc: Na-poor (5968, 1P, top row) and Na-rich (27678, 2P, bottom row). The identification numbers of each star, their atmospheric parameters, and the determined Na abundances are provided in the leftmost panels of each row.

      

    

  
    
      Fig. 7. 
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        Difference in the Na abundance determined by using UVES (this work) and GIRAFFE spectra (Kolomiecas et al. 2022) for 16 stars in common between the two studies. The sodium abundance is an average obtained from the two Na I lines.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Sr I line in the UVES spectrum of two RGB stars (dots) in 47 Tuc: Na-rich (40394, 2P, left panel) and Na-poor (5968, 1P, right panel) overlaid with the full synthetic spectrum (solid red line). The identification numbers of each star, their atmospheric parameters, and the determined Sr and Na abundances are provided in each panel. The solid blue and green lines show the full synthetic spectrum, with the strontium abundance lowered and enhanced by 0.2 dex, respectively.

      

    

  
    
      Fig. 11. 
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        Strontium abundance in the target stars plotted vs. effective temperature. Top: Stars are marked in different colors according to their sodium abundances. Bottom: Blue circles show 1P stars ([Na/Fe] = [[Na/Fe]min, [Na/Fe]min + 0.3]), and red circles show 2P stars (those with higher Na abundances). The minimum sodium value, [Na/Fe]min = 0.05, was taken from Kolomiecas et al. (2022).

      

    

  
    
      Table 4. 

      Minimum, maximum, and mean Fe, Na, and Sr abundance ratios determined in the sample of 31 RGB stars in 47 Tuc.

      
        


	
	[X/H]min
	[X/H]max
	⟨[X/H]⟩
	[X/Fe]min
	[X/Fe]max
	⟨[X/Fe]⟩





	Fe I (LTE)
	−0.98
	−0.71
	−0.81 ± 0.06
	–
	–
	–



	Na I (NLTE)
	−0.60
	−0.12
	−0.29 ± 0.12
	0.21
	0.69
	0.43 ± 0.12



	Sr I (LTE)
	−0.78
	−0.40
	−0.63 ± 0.08
	0.03
	0.41
	0.18 ± 0.08





      

      
Notes. Errors denote the standard deviation due to the star-to-star abundance variation.



    

  
    
      Fig. 12. 
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        Strontium-to-iron ratios in the Galactic globular clusters and field stars. The observational data for field stars are taken from Lai et al. (2008), Ishigaki et al. (2013), Roederer et al. (2014), Battistini & Bensby (2016). The vertical black lines and the vertical red line with the horizontal line at the end show the standard deviation of the mean due to star-to-star abundance scatter. The vertical red line with dots at the end shows the minimum and maximum values.

      

    

  
    
      Fig. 13. 
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        Sr abundance, A(Sr), and [Sr/Fe] ratios determined in the target stars and plotted vs. the Na abundance, A(Na) and [Na/Fe] ratio, respectively.

      

    

  
    
      Fig. 14. 
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        Abundance of Sr plotted vs. the relative distance from the cluster center.

      

    

  
    
      Fig. 15. 
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        Abundance of Na plotted vs. the relative distance from the cluster center.

      

    

  
    
      Fig. 16. 
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        Abundance of Sr plotted vs. the relative distance from the cluster center. The stars are marked in different colors according to their population: blue shows first population stars ([Na/Fe] = [[Na/Fe]min, [Na/Fe]min + 0.3]), and red shows second population stars (those with higher Na abundances). The minimum sodium value, [Na/Fe]min = 0.05, is taken from Kolomiecas et al. (2022).

      

    

  
    
      Table C.1. 

      Typical errors in the measured Fe, Na, and Sr abundances.

      
        


	Element
	Teff
	Star ID
	σ(Teff)
	σ(log g)
	σ(ξmicro)
	σ(cont)
	σ(fit)
	σi(total)



	
	K
	
	dex
	dex
	dex
	dex
	dex
	dex





	Fe I
	4057
	s17657
	0.03
	0.02
	0.14
	0.09
	0.02
	0.17



	
	4358
	20885
	0.03
	0.02
	0.12
	0.09
	0.03
	0.16



	Na I
	4057
	s17657
	0.06
	0.01
	0.06
	0.03
	0.03
	0.10



	
	4358
	20885
	0.06
	0.01
	0.04
	0.03
	0.04
	0.09



	Sr I
	4057
	s17657
	0.06
	0.00
	0.00
	0.01
	0.09
	0.11



	
	4358
	20885
	0.05
	0.00
	0.00
	0.02
	0.10
	0.11





      

    

  
    
      Table E.1. 

      [V/Fe] abundance ratios determined in the sample of three RGB stars from our target sample with the highest [Na/Fe] abundance ratios (columns 2, 4, and 6). The star IDs are given in the first row of the table. The first column shows the central wavelengths of the V I spectral lines. Columns 3, 5, and 7 (marked with an asterisk) show the [V/Fe] abundance ratios that were recalculated with log gf values, Fe and V solar abundances, and the Fe abundances of individual target stars taken from Ernandes et al. (2018).

      
        


	
	00241344-7211263
	s17657
	s5270



	λ, nm
	[V/Fe]
	[V/Fe]*
	[V/Fe]
	[V/Fe]*
	[V/Fe]
	[V/Fe]*





	570.3560
	0.21
	−0.06
	0.28
	0.13
	0.27
	0.01



	608.1440
	0.32
	0.08
	0.32
	0.20
	0.34
	0.11



	609.0220
	0.22
	−0.15
	0.31
	0.06
	0.28
	−0.08



	611.9520
	0.23
	−0.16
	0.29
	0.02
	0.28
	−0.10



	619.9190
	0.33
	0.04
	0.29
	0.12
	0.35
	0.07



	624.3100
	0.27
	0.06
	–
	–
	0.30
	0.10



	625.1820
	0.28
	−0.06
	0.31
	0.09
	0.30
	−0.03



	627.4650
	0.29
	0.00
	0.30
	0.13
	0.28
	0.00



	650.4165
	0.39
	–
	0.34
	–
	0.40
	–



	




	Average
	0.27 ± 0.04
	−0.03 ± 0.09
	0.30 ± 0.01
	0.11 ± 0.05
	0.30 ± 0.03
	0.01 ± 0.07





      

      
Note: The average values in the last row do not include the 650.4165 nm line because it was not used by Ernandes et al. (2018). The errors denote the standard deviation due to the star-to-star abundance variation.



    

  
    
      Table E.2. 

      Abundances of Fe, Na, and Sr determined in the sample of 31 RGB stars in 47 Tuc.

      
        


	Gaia Source ID
	ID
	Teff
	log g
	ξmicro
	A(Fe)
	[Fe/H]
	A(Na)
	[Na/Fe]
	A(Sr)
	[Sr/Fe]



	
	
	K
	
	 km s−1
	
	
	
	
	
	





	4689640950470780288
	00251029-7158280
	4133
	1.18
	1.64
	6.75
	−0.80
	5.85
	0.48
	2.33
	0.26



	4689640774370214528
	00242489-7159320
	4235
	1.32
	1.55
	6.77
	−0.78
	5.88
	0.49
	2.17
	0.08



	4689624762723599488
	00234278-7211310
	4343
	1.37
	1.99
	6.79
	−0.76
	5.95
	0.54
	2.27
	0.16



	4689642256141727872
	00232279-7201038
	3982
	0.85
	1.85
	6.81
	−0.74
	5.81
	0.38
	2.27
	0.14



	4689637407107299840
	00224044-7208548
	4114
	1.09
	1.58
	6.75
	−0.80
	5.86
	0.49
	2.27
	0.20



	4689643935459451776
	00235438-7158355
	4143
	1.10
	1.79
	6.82
	−0.73
	5.84
	0.40
	2.29
	0.15



	4689625999695578496
	00241344-7211263
	4118
	1.11
	1.73
	6.67
	−0.88
	5.94
	0.65
	2.23
	0.24



	4689644730042501760
	1062
	3962
	0.87
	1.50
	6.77
	−0.78
	5.80
	0.41
	2.26
	0.17



	4689651086596023040
	4794
	4071
	1.15
	1.46
	6.72
	−0.83
	5.66
	0.32
	2.07
	0.03



	4689651151009833728
	5265
	3948
	0.91
	1.60
	6.74
	−0.81
	5.85
	0.49
	2.20
	0.14



	4689652117388263296
	5968
	3959
	0.93
	1.45
	6.71
	−0.84
	5.54
	0.21
	2.15
	0.12



	4689625724796264192
	6798
	4109
	1.14
	1.46
	6.73
	−0.82
	5.63
	0.28
	2.19
	0.14



	4689626240193985280
	10237
	4289
	1.34
	1.75
	6.63
	−0.92
	5.47
	0.22
	2.11
	0.16



	4689614970198135296
	13396
	4245
	1.34
	1.44
	6.67
	−0.88
	5.57
	0.28
	2.25
	0.26



	4689638918944031616
	20885
	4358
	1.41
	1.76
	6.69
	−0.86
	5.64
	0.33
	2.29
	0.28



	4689642599739335040
	27678
	3958
	0.87
	1.56
	6.76
	−0.79
	5.87
	0.49
	2.19
	0.11



	4689642256141727872
	28956
	3982
	0.85
	1.86
	6.77
	−0.78
	5.75
	0.36
	2.18
	0.09



	4689830508836705664
	29861
	4217
	1.32
	1.54
	6.66
	−0.89
	5.59
	0.31
	2.09
	0.11



	4689640602571354496
	38916
	4173
	1.22
	1.41
	6.80
	−0.75
	5.84
	0.42
	2.18
	0.06



	4689643630531051392
	40394
	3951
	0.82
	1.69
	6.57
	−0.98
	5.73
	0.54
	2.30
	0.41



	4689623049035687040
	s5270
	4111
	1.12
	1.67
	6.68
	−0.87
	5.99
	0.69
	2.30
	0.30



	4689625690444642560
	s12272
	4198
	1.25
	1.56
	6.76
	−0.79
	5.93
	0.55
	2.34
	0.26



	4689626652510887168
	s13795
	4262
	1.34
	1.77
	6.70
	−0.85
	5.56
	0.24
	2.15
	0.13



	4689638403539699584
	s14583
	4319
	1.52
	1.54
	6.75
	−0.80
	5.79
	0.42
	2.33
	0.26



	4689626893029604096
	s17657
	4057
	1.04
	1.55
	6.79
	−0.76
	6.03
	0.62
	2.32
	0.21



	4689638678425880576
	s18623
	4323
	1.47
	1.43
	6.84
	−0.71
	5.95
	0.49
	2.27
	0.11



	4689638678425891712
	s20002
	4285
	1.39
	1.54
	6.78
	−0.77
	5.87
	0.47
	2.31
	0.21



	4689639473003821440
	s23821
	4403
	1.46
	1.43
	6.69
	−0.86
	5.82
	0.51
	2.31
	0.30



	4689639782230993664
	s34847
	4145
	1.20
	1.55
	6.70
	−0.85
	5.65
	0.33
	2.28
	0.26



	4689640430772703232
	s36828
	4193
	1.33
	1.51
	6.72
	−0.83
	5.73
	0.39
	2.27
	0.23



	4689643630522760960
	s41654
	4215
	1.30
	1.52
	6.83
	−0.72
	5.97
	0.52
	2.30
	0.15
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