
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Anti-correlation of Na and O abundances in stars of NGC 6388 in different evolutionary phases. In all three panels on the left, open circles are our total sample. In the top left panel, we plot RGB stars as filled circles. In the middle and lower panels, we superimpose values for RHB and AGB stars, in red and blue filled circles, respectively. In the right column, we show the observed distributions of the [O/Na] abundance ratios for RGB, RHB, and AGB stars, from top to bottom, respectively.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Extension of Na–O anti-correlation in 25 GCs of our FLAMES survey as measured by the inter-quartile range of the [O/Na] ratio, as a function of the total mass (using the total cluster absolute magnitude as proxy). NGC 6388 is indicated with an open circle.

      

    

  
    
      Fig. 7. 
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        Run of different element abundances among PIE groups in NGC 6388, indicated by the average differences with respect to the P group, whose composition is representative of the primordial abundances in the proto-GC.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Abundance ratios [Mg/Fe], [Si/Fe], [Ca/Fe], [Ti/Fe]I, and [Ti/Fe]II for stars in NGC 6388 as a function of the effective temperature. For the present work, red filled circles indicate stars with GIRAFFE spectra, whereas stars with UVES spectra are represented with blue filled squares. Large black circles indicate the four stars analysed by Minelli et al. (2021a), and green filled triangles are stars in APOGEE DR17 flagged as members of NGC 6388.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Comparison of abundances of α-elements with literature data. Left panels: mean abundance ratios [Mg/Fe], [Si/Fe], [Ca/Fe], and [Ti/Fe]I (from top to bottom) as a function of metallicity from the homogeneous analysis of GCs in our FLAMES survey (filled blue points). Black filled circles are the average ratios in four metal-rich GCs from Muñoz and collaborators. The larger red point indicates NGC 6388 (present work). Grey and cyan open circles are field stars in the disc and bulge of the Milky Way, respectively, from different studies. References for all the data used in this figure are reported in Tables B.1 and B.2. Green filled squares are field stars in the dSph galaxies Fornax (Letarte et al. 2010; Lemasle et al. 2014) and Sagittarius (Minelli et al. 2021b). Right panels: enlargement around the metallicity of NGC 6388.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Comparison of the average [Si/Fe] ratio in NGC 6388 (red point with error bar) to six different studies of bulge field stars in the metallicity range centred on the cluster: Alves-Brito et al. (2010), Johnson et al. (2014), Bensby et al. (2017), Lucey et al. (2019, 2022), and Duong et al. (2019a). The evolutionary stage of each sample is reported in the panels.

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        Comparison of average [Ca/Fe] ratio in NGC 6388 (red point with error bar) to seven different studies of bulge field stars in the metallicity range centred on the cluster. To the studies listed in the previous figure, we added the work by Jönsson et al. (2017).

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Abundance ratios [Sc/Fe]II, [V/Fe], [Cr/Fe]I, [Mn/Fe], [Ni/Fe], and [Zn/Fe] (from top to bottom) as a function of the effective temperature. Symbols are as in Fig. 10.

      

    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
        Comparison of average abundance ratios [Cr/Fe], [Mn/Fe], [Co/Fe], and [Ni/Fe] as a function of metallicity for NGC 6388, the GCs in our FLAMES survey, some metal-rich GCs from Muñoz and collaborators, and field stars in the disc and bulge of the Milky Way from several studies. Symbols are as in Fig. 11, and references are given in Appendix B.

      

    

  
    
      Fig. 16. 

      
        [image: thumbnail]
      

      
        Abundance ratios of neutron-capture elements in NGC 6388 as a function of the effective temperature. Red filled circles indicate stars with GIRAFFE spectra, whereas stars with UVES spectra are represented by blue filled squares.

      

    

  
    
      Fig. 20. 
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        As in Fig. 11, but for average abundance ratios [Y/Fe], [Zr/Fe], and [Ba/Fe]. References for the samples are in Appendix B.

      

    

  
    
      Fig. 23. 

      
        [image: thumbnail]
      

      
        Average abundances of Y, Zr, Ba, La, Ce, Nd, and Eu in NGC 6388 from UVES spectra. The respective rms scatters are also represented as associated error bars. Our best-fit estimate using solar-scaled pure r-process and s-process abundances is shown as a red line (see text for the adopted procedure).

      

    

  
    
      Table A.1. 

      Light element abundances.

      
        


	Star
	nr
	[O/Fe]I
	rms
	lim
	nr
	[Na/Fe]I
	rms
	nr
	[Mg/Fe]I
	rms
	nr
	[Al/Fe]I
	rms
	phase





	n63a
	2
	−0.099
	0.110
	1
	4
	+0.215
	0.066
	4
	+0.198
	0.133
	2
	+0.003
	0.031
	RGB



	n63b
	2
	−0.149
	0.137
	1
	3
	+0.111
	0.041
	3
	+0.265
	0.067
	2
	+0.265
	0.027
	RGB



	n63c
	2
	−0.372
	0.157
	1
	4
	+0.884
	0.090
	4
	+0.143
	0.097
	2
	+0.891
	0.151
	RGB



	n63d
	2
	−0.242
	0.075
	1
	4
	+0.497
	0.060
	4
	+0.234
	0.099
	2
	+0.091
	0.083
	RGB



	n63e
	2
	−0.159
	0.053
	1
	4
	+0.551
	0.050
	4
	+0.230
	0.173
	2
	+0.501
	0.071
	RGB



	n63f
	2
	−0.112
	0.002
	1
	4
	+0.639
	0.085
	4
	+0.223
	0.116
	2
	+0.199
	0.126
	RGB



	n63g
	1
	−0.633
	
	1
	3
	+1.267
	0.120
	4
	+0.191
	0.063
	2
	+1.218
	0.088
	RGB



	n63h
	2
	−0.061
	0.013
	1
	4
	+0.196
	0.044
	4
	+0.202
	0.104
	2
	+0.081
	0.071
	RGB



	n63i
	2
	−0.047
	0.008
	1
	4
	+0.586
	0.179
	4
	+0.251
	0.078
	2
	+0.083
	0.018
	RGB



	n63l
	2
	+0.001
	0.023
	1
	4
	+0.207
	0.126
	4
	+0.192
	0.063
	2
	+0.020
	0.108
	RGB



	n63m
	2
	−0.200
	0.083
	1
	4
	+0.735
	0.112
	4
	+0.222
	0.146
	2
	+0.633
	0.159
	RGB



	n63n
	2
	−0.445
	0.043
	1
	4
	+0.648
	0.085
	4
	+0.115
	0.148
	2
	+0.630
	0.163
	RGB



	l63p001
	2
	+0.237
	0.001
	1
	2
	+0.383
	0.082
	2
	+0.259
	0.031
	2
	+0.208
	0.018
	RGB



	l63p002
	2
	+0.301
	0.105
	1
	2
	+0.229
	0.001
	2
	+0.380
	0.030
	2
	+0.646
	0.218
	RGB



	l63p003
	1
	+0.021
	
	0
	2
	+0.348
	0.075
	2
	+0.323
	0.035
	1
	+0.025
	
	RGB



	l63p004
	2
	+0.245
	0.113
	1
	2
	−0.315
	0.142
	2
	+0.215
	0.083
	2
	+0.002
	0.080
	RGB



	l63p006
	1
	+0.120
	
	1
	2
	+0.426
	0.063
	2
	+0.246
	0.104
	0
	
	
	RGB





      

    

  
    
      Table A.5. 

      [Zr/Fe]I and [Ba/Fe]II abundances.

      
        


	Star
	nr
	[Zr/Fe]I
	rms
	nr
	[Ba/Fe]II
	rms





	n63a
	4
	−0.337
	0.113
	3
	−0.478
	0.025



	n63b
	0
	
	
	0
	
	



	n63c
	4
	+0.008
	0.252
	3
	+0.016
	0.149



	n63d
	6
	−0.091
	0.275
	3
	−0.214
	0.071



	n63e
	4
	−0.054
	0.222
	3
	−0.083
	0.069



	n63f
	3
	−0.008
	0.029
	3
	−0.036
	0.102



	n63g
	0
	
	
	3
	+0.049
	0.221



	n63h
	4
	−0.094
	0.228
	3
	−0.031
	0.098



	n63i
	3
	−0.094
	0.063
	3
	+0.049
	0.059



	n63l
	3
	−0.149
	0.038
	3
	−0.148
	0.045



	n63m
	3
	−0.122
	0.280
	3
	+0.011
	0.082



	n63n
	4
	−0.068
	0.162
	3
	−0.061
	0.322



	l63p001
	4
	−0.013
	0.127
	1
	+0.129
	



	l63p002
	4
	−0.141
	0.170
	1
	−0.091
	



	l63p003
	0
	
	
	1
	−0.077
	



	l63p004
	3
	−0.116
	0.197
	1
	−0.035
	



	l63p006
	1
	−0.066
	
	1
	+0.136
	





      

    

  
    
      Table B.1. 

      Globular cluster in our FLAMES survey: Elements and references.

      
        


	GC and [Fe/H]
	Ref for [Fe/H]
	Ref for Mg, Si
	Ref for Ca
	Ref for other elem.
	Other elements





	NGC 7099 (M 30, −2.344)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 7078 (M 15, −2.320)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	Terzan 8 (−2.270)
	Carretta et al. 2014a
	Carretta et al. 2014a
	Carretta et al. 2014a
	Carretta et al. 2014a
	Ti I, Cr, Mn, Ni, Y II, Ba, Nd



	NGC 4590 (M 68, −2.265)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 4833 (−2.020)
	Carretta et al. 2014b
	Carretta et al. 2014b
	Carretta et al. 2014b
	Carretta et al. 2014b
	Ti I, Cr, Mn, Ni, Y II, Y II,Ba, Nd



	NGC 6397 (−1.988)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	James et al. 2004b
	Y II, Ba, Eu



	NGC 6535 (−1.952)
	Bragaglia et al. 2017
	Bragaglia et al. 2017
	Bragaglia et al. 2017
	Bragaglia et al. 2017
	Ti I, Cr, Mn, Ni



	NGC 6809 (M 55, −1.934)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 5634 (−1.867)
	Carretta et al. 2017
	Carretta et al. 2017
	Carretta et al. 2017
	Carretta et al. 2017
	Ti I, Cr, Mn, Co, Ni, Y II, Ba, La, Nd, Eu



	NGC 6093 (M 80, −1.790)
	Carretta et al. 2015
	Carretta et al. 2015
	Carretta et al. 2015
	Carretta et al. 2015
	Ti I, Cr, Mn, Co, Ni, Y II, Ba, La, Ce, Nd, Eu



	NGC 1904 (M 79, −1.579)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 6254 (M 10, −1.575)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 6752 (−1.555)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	James et al. 2004a
	Y II, Ba, Eu



	NGC 3201 (−1.512)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 6715 (M 54, −1.510)
	Carretta et al. 2010b
	Carretta et al. 2010b
	Carretta et al. 2010b
	Carretta et al. 2010b
	Ti I, Cr, Mn, Co, Ni



	NGC 5904 (M 5, −1.340)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 6218 (M 12, −1.330)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 288 (−1.305)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 1851 (−1.180)
	Carretta et al. 2011
	Carretta et al. 2011
	Carretta et al. 2011
	Carretta et al. 2011
	Ti I, Cr, Mn, Co, Ni, Y II, Zr II, Ba, La, Nd, Eu



	NGC 362 (−1.170)
	Carretta et al. 2013
	Carretta et al. 2013
	Carretta et al. 2013
	Carretta et al. 2013
	Ti I, Cr, Mn, Co, Ni, Y II, Zr II, Ba, La, Nd, Eu



	NGC 6121 (M 4, −1.168)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 2808 (−1.130)
	Carretta et al. 2015
	Carretta et al. 2015
	Carretta et al. 2015
	Carretta et al. 2015
	Ti I, Cr, Mn, Ni



	NGC 6171 (M 107, −1.033)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 6838 (M 71, −0.832)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	
	



	NGC 104 (47 Tuc, −0.768)
	Carretta et al. 2009c
	Carretta et al. 2009a
	Carretta et al. 2010c
	Carretta et al. 2004
	Cr, Mn, Ni; Y II, Ba, Eu



	
	
	
	
	James et al. 2004b



	NGC 6388 (−0.480)
	Carretta & Bragaglia 2022a
	this work
	this work
	this work
	Ti I, Cr I, Mn, Co, Ni, Y I, Zr I, Ba, La, Ce, Nd, Eu



	NGC 6441 (−0.430)
	Carretta et al. 2009c
	Gratton et al. 2006
	Gratton et al. 2006
	Gratton et al. 2006
	Ti I, Cr, Mn, Ni, Y I, Zr I, Ba, Eu





      

    

  
    
      Table B.2. 

      Literature data: Elements and references.

      
        


	GC or system
	Reference
	elements





	NGC 6440 ([Fe/H] = −0.50)
	Muñoz et al. 2017
	Mg, Si, Ca, Sc, Ti, Mn, Ni, Co, Ba, Eu



	NGC 5927 ([Fe/H] = −0.47)
	Mura-Guzmán et al. 2018
	Mg, Si, Ca, Sc, Ti, V, Cr, Mn, Co, Ni, Y, Zr, Ce, Ba, Eu



	NGC 6528 ([Fe/H] = −0.20)
	Muñoz et al. 2018
	Mg, Si, Ca, Sc, Ti, V, Cr, Mn, Co, Ni, Zr, Ba, Eu



	NGC 6553 ([Fe/H] = −0.14)
	Muñoz et al. 2020
	Mg, Si, Ca, Sc, Ti, V, Cr, Mn, Ni, Y, Zr, Ce, Ba, Eu



	




	halo/disc
	Adibekyan et al. 2012
	Ca



	
	Battistini & Bensby 2016
	Zr, La, Ce, Nd



	
	Beirão et al. 2005
	Mg



	
	Bensby et al. 2014
	Mg, Ca, Cr, Ni, Y, Ba



	
	Brewer et al. 2016
	Mg, Mn, Ni, Y



	
	Delgado Mena et al. 2017
	Si



	
	Gratton et al. 2003
	Mg, Si, Ca, Ti, Cr, Mn, Ni



	
	Ishigaki et al. 2012, 2013
	Mg, Si, Ca, Ti, Cr, Mn, Co, Ni, Y, Zr, Ba, La, Nd, Eu



	
	Lai et al. 2008
	Si



	
	Neves et al. 2009
	Mg, Si. Ti, Cr, Mn, Co, Ni



	
	Reddy et al. 2003
	Si



	
	Reddy et al. 2006
	Ca



	
	Reggiani et al. 2017
	Mg, Cr, Mn, Co, Ni, Y, Zr, Ba



	
	Roederer et al. 2014
	Si, Ca, Ti, Cr, Mn, Co, Ni, Y, Zr, Ba, La, Ce, Nd, Eu



	




	bulge
	Alves-Brito et al. 2010
	Mg, Ca, Ti



	
	Barbuy et al. 2013
	Mn



	
	Bensby et al. 2017
	Mg, Si, Ca, Ti, Cr, Ni, Y, Ba



	
	da Silveira et al. 2018
	Mg, Si, Ca



	
	Duong et al. 2019a
	Ti



	
	Duong et al. 2019b
	Cr, Mn, Co, Ni, Zr, La, Nd, Eu



	
	Forsberg et al. 2019
	Zr, La, Ce, Eu



	
	Johnson et al. 2014
	Mg, Si, Ca, Cr, Co, Ni



	
	Jönsson et al. 2017
	Mg, Ca, Ti



	
	Lomaeva et al. 2019
	Cr, Mn, Co, Ni



	
	Lucey et al. 2019
	Mg, Si, Ca, Ti, Cr, Mn, Co, Ni, Y, Zr, Ba, La, Nd, Eu



	
	Lucey et al. 2022
	Ti
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