
    
      Fig. 3. 
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        Time sampling. Breakdown of number of independent epochs, Nb (top panel), total time span of observations, ΔT (middle panel), and time interval between consecutive epochs, δT (bottom panel).

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Histograms of the normalised difference RV(HR03)–RV(HR04) (left panel) and RV(HR03)–RV(HR05) (right panel) for all the pairs. All the objects are included in the black histograms. The green histograms only include the contemporaneous pairs. The red continuous lines represent a Gaussian PDF of zero mean, μ, and with either unit variance (left panel) or σ  =  1.414 (right panel). GES 10352851–5812496 is off scale in the right panel.

      

    

  
    
      Fig. 7. 
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        Variations of the dispersion in the Mg and He abundances (colour coded) as a function of Teff and V sin i.

      

    

  
    
      Table 4. 

      continued.

      
        


	GES ID
	log ϵ(Si II)
	log ϵ(Si III)
	[N/C]
	Technical flag
	Stellar peculiarity flag





	NGC 3293



	




	GES 10341195–5813066
	...
	...
	...
	...
	...



	GES 10341702–5811419
	...
	...
	...
	...
	...



	GES 10341774–5809101
	...
	...
	...
	...
	...



	GES 10342068–5814107
	...
	...
	...
	...
	...



	GES 10342078–5813305
	7.76 ± 0.15 (1000)
	7.36 ± 0.21 (1100)
	–0.61 ± 0.07 (1100)
	...
	...



	GES 10342325–5808448
	...
	...
	...
	...
	...



	GES 10342859–5807396
	...
	...
	...
	10050-13-16-00-A
	...



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



	




	Benchmarks



	




	GES 00131415+1511008
	6.91 ± 0.15 (1000)
	7.33 ± 0.21 (1010)
	–0.46 ± 0.10 (0010)
	...
	...



	GES 05280146+0117537
	7.34 ± 0.15 (1000)
	7.48 ± 0.21 (1010)
	–0.58 ± 0.10 (0010)
	...
	...



	GES 05493290+1239044
	...
	...
	...
	...
	...



	GES 07173159–0549215
	...
	...
	...
	...
	...



	GES 10425736–6423398
	...
	8.03 ± 0.30 (1000)
	...
	...
	...



	GES 16355294–2812579
	...
	7.45 ± 0.21 (1010)
	+0.20 ± 0.10 (0010)
	...
	...





      

    

  
    
      Table 5. 

      Colour excesses and stellar parameters (pnrc, averaged over the stellar surface, and apparent).

      
        


	GES ID
	E(B − V)
	Teff, pnrc
	log gpnrc
	log(L/L⊙)pnrc
	(V sin i)pnrc
	(M/M⊙)pnrc



	
	[mag]
	[K]
	
	
	[km s−1]
	





	GES 10341195–5813066
	0.369 ± 0.054
	10 890 ± 636
	4.248 ± 0.150
	1.521 ± 0.090
	283 ± 12
	1.9 ± 0.8



	GES 10341774–5809101
	0.415 ± 0.053
	10 927 ± 657
	4.311 ± 0.120
	1.634 ± 0.094
	150 ± 7
	2.7 ± 1.1



	GES 10342068–5814107
	0.407 ± 0.046
	13 690 ± 653
	4.211 ± 0.090
	2.179 ± 0.085
	181 ± 6
	3.0 ± 1.0



	GES 10342078–5813305
	0.236 ± 0.043
	18 324 ± 712
	4.043 ± 0.087
	3.251 ± 0.110
	122 ± 5
	7.5 ± 2.6



	GES 10343505–5813506
	0.201 ± 0.045
	13 163 ± 614
	4.035 ± 0.170
	2.231 ± 0.084
	233 ± 5
	2.7 ± 1.1



	GES 10343562–5815459
	0.243 ± 0.057
	10 694 ± 779
	4.069 ± 0.156
	1.922 ± 0.116
	131 ± 7
	3.4 ± 1.8



	GES 10344202–5815419
	0.290 ± 0.046
	15 232 ± 1196
	3.899 ± 0.153
	2.818 ± 0.143
	95 ± 7
	4.5 ± 2.5



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





      

      
Notes. The table is available in its entirety through the CDS. A portion is shown here for guidance regarding its form and content.



    

  
    
      Fig. 10. 
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        Stellar mass and inclination angle distributions. (a) pnrc masses; (b) inclination angles compared to the theoretical distribution for values at random.

      

    

  
    
      Fig. 11. 
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        Distribution of stellar ages derived from ‘apparent’ (red) and corrected for GD (blue) fundamental parameters.

      

    

  
    
      Fig. 12. 
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        Variations of the abundances as a function of the apparent stellar parameters. Non cluster-members (Sect. 3.3) were excluded. Stars with or without a binary flag are shown with open and filled symbols, respectively. Stars flagged or not as line-profile variables are plotted as squares and circles, respectively. For both variability types, a confidence level ‘A’ or ‘B’ is required. The benchmarks are shown with star symbols (for convenience, the position of those discussed in Sect. 7.3 is indicated in the panels showing the behaviour of the N and [N/C] abundances as a function of Teff). Crosses show illustrative error bars. The Si II and Si III data are plotted together in the same panels. The horizontal, dashed line indicates the solar abundance (Asplund et al. 2021), while the horizontal stripe shows the mean values (±1σ) for stars in NGC 3293 determined by Hunter et al. (2009). The values are provided in Table 6. The rightmost panels show the breakdown of our abundance data for the NGC 3293 sample.

      

    

  
    
      Fig. 13. 
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        Distributions for each abundance ratio of the residuals with respect to the mean values (Table 6). Non cluster-members (Sect. 3.3) were excluded. A normal distribution with a standard deviation corresponding to the mean of our final random uncertainties is overplotted with a dashed line. The two stars with peculiar abundances are indicated in red.

      

    

  
    
      Table 6. 

      Mean abundances for NGC 3293 compared to the solar photospheric values (Asplund et al. 2021) and previous non-LTE spectroscopic studies in the literature.

      
        


	
	Sun
	NGC 3293




	
	
	This study
	Hunter et al. (2009)
	Mathys et al. (2002)





	y
	0.076 ± 0.003 (a)
	0.096 ± 0.019 (129)
	...
	0.124 ± 0.018 (6) (b)



	log ϵ(C)
	8.46 ± 0.04
	8.13 ± 0.16 (25)
	7.97 ± 0.19 (27)
	8.20 ± 0.10 (6)



	log ϵ(N)
	7.83 ± 0.07
	7.72 ± 0.14 (24)
	7.60 ± 0.15 (27)
	7.77 ± 0.10 (6)



	log ϵ(O)
	8.69 ± 0.04
	...
	8.65 ± 0.17 (26)
	8.50 ± 0.13 (6)



	log ϵ(Ne)
	8.06 ± 0.05 (c)
	7.91 ± 0.08 (12)
	...
	...



	log ϵ(Mg)
	7.55 ± 0.03
	7.45 ± 0.18 (128)
	7.22 ± 0.16 (26)
	...



	log ϵ(Si)
	7.51 ± 0.03
	7.56 ± 0.25 (28) (d)
	7.42 ± 0.09 (27) (e)
	...



	




	[N/C]
	−0.63 ± 0.09
	−0.40 ± 0.21 (22)
	−0.37 ± 0.21 (27)
	−0.43 ± 0.15 (6)



	[N/O]
	−0.86 ± 0.09
	...
	−1.05 ± 0.26 (26)
	−0.73 ± 0.17 (6)





      

      
Notes. Non cluster-members (Sect. 3.3) were excluded. The number of stars the estimate is based on is given in brackets.

(a) Based on helioseismology.


(b) Under LTE.


(c) Based on solar wind data.


(d) Only based on Si III.


(e) The microturbulence was adjusted to derive the same Si abundance for each star in the cluster (see Hunter et al. 2007; Trundle et al. 2007).




    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Model dependence between the current ω and mass for log(t) = 7.3 (Georgy et al. 2013). The behaviour is shown for rotation rates at birth, ωinit, ranging from 0.1 to 0.95. The observed ω and M values for the stars with and without [N/C] data are overplotted as filled circles and open squares, respectively. For clarity, only the former are shown with error bars. The star GES 10355661–5812407 is off scale because of a spuriously large mass.

      

    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
        Comparison in a HR diagram between the [N/C] data (squares) and the predictions (circles) of solar-metallicity evolutionary models for various initial rotation rates and two cluster ages: log(t) = 7.2 (left panels) and 7.4 (right panels). The model predictions are taken from Georgy et al. (2013). The stars selected in each panel fulfil the condition |ω − ωinit| < 0.1. The observational error bars are smaller than the square symbols. The [N/C] abundance ratio is colour coded. The stars V380 Car – and to a lesser extent V405 Car – whose observations are at odds with the model predictions are indicated.

      

    

  
    
      Fig. A.1. 
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        Comparison between our stellar parameters and those recommended by the GES. The differences are expressed as this study minus recommended. All the stars are shown irrespective of their membership status (Sect. 3.3).

      

    

  
    
      Table B.1. 

      Results of the spectroscopic analysis based on iDR3 data for three representative exposures of GES 10354072–5812440.

      
        


	Exposure
	Teff
	log g
	ξ
	V sin i
	RV
	



	
	[K]
	[cgs]
	[km s−1]
	[km s−1]
	[km s−1]
	





	#36
	23 500±1000
	3.43±0.05
	10
	50±3
	–23±2
	



	#40
	23 500±1000
	3.46±0.06
	10
	40±2
	–20±2
	



	#45
	23 500±1000
	3.43±0.05
	10
	64±5
	–11±2
	



	




	Exposure
	y
	log ϵ(C II)
	log ϵ(N II)
	log ϵ(Mg II)
	log ϵ(Si III)
	[N/C]



	




	#36
	0.130±0.015
	8.16±0.23
	7.44±0.20
	7.25±0.20
	7.52±0.30
	–0.72±0.29



	#40
	0.125±0.015
	8.25±0.23
	7.47±0.20
	7.25±0.20
	7.52±0.30
	–0.78±0.29



	#45
	0.120±0.015
	8.17±0.23
	7.42±0.20
	7.23±0.20
	7.53±0.30
	–0.75±0.29





      

    

  
    
      Table D.1. 

      Details of the variability analysis.

      
        














	
	
	GIRAFFE only
	UVES
	UVES +
	
	



	GES ID
	Eye inspection
	HR03-HR04
	HR03-HR05
	HR03
	HR04
	HR05
	onlya
	GIRAFFEa
	Remarksb
	Flags





	GES 10342859–5807396
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A



	GES 10343386–5812282
	...
	...
	...
	...
	...
	...
	...
	...
	...
	10302-13-16-01-A



	GES 10344856–5804574
	SB2?
	...
	...
	...
	...
	...
	...
	...
	...
	10302-13-16-01-A, 20020-13-16-00-B



	GES 10344868–5809012
	...
	...
	1
	...
	...
	1
	...
	...
	SH05
	21100-13-16-00-C



	GES 10344903–5810069
	...
	1
	1
	...
	...
	1
	...
	...
	...
	20010-13-16-00-A, 21100-13-16-00-A



	GES 10344954–5825058
	...
	...
	1
	...
	...
	1
	...
	...
	...
	21100-13-16-00-C



	GES 10345274–5823545
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A



	GES 10350957–5807477
	...
	1
	...
	...
	...
	...
	...
	...
	...
	...



	GES 10351611–5812597
	SB2??
	...
	...
	...
	...
	...
	...
	...
	...
	10303-13-16-01-A



	GES 10352356–5821069
	SB2??
	...
	...
	...
	...
	...
	...
	...
	...
	20020-13-16-00-C, 21100-13-16-00-C



	GES 10352795–5805382
	...
	...
	1
	...
	...
	...
	...
	...
	...
	21100-13-16-00-C



	GES 10352847–5825069
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A



	GES 10352851–5812496
	...
	2
	3
	1
	1
	2
	...
	VAR A, SB1A
	...
	20010-13-16-00-A



	GES 10353007–5812080
	...
	2
	1
	1
	...
	2
	...
	VAR A, LPV A
	SH05
	21100-13-16-00-A



	GES 10353230–5815220
	SB2??
	...
	...
	...
	...
	...
	...
	...
	Be
	10302-13-16-01-A, 25000-13-16-01-A



	GES 10353549–5807090
	...
	...
	...
	...
	...
	...
	...
	...
	...
	21100-13-16-00-C



	GES 10353568–5813564
	...
	...
	...
	...
	...
	...
	...
	...
	FS only
	...



	GES 10353645–5808103
	Noisy, SB2??
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A, 10302-13-16-01-A



	GES 10353883–5804260
	...
	...
	...
	...
	...
	...
	...
	...
	...
	10302-13-16-01-A



	GES 10353997–5813569
	SB2
	...
	...
	...
	...
	...
	...
	VAR A
	H08
	20020-13-16-00-A



	GES 10354072–5812440
	...
	...
	...
	...
	...
	...
	VAR A, LPV A
	...
	SH05
	21100-13-16-00-A



	GES 10354132–5815392
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10302-13-16-01-A



	GES 10354331–5813334
	SB2?
	...
	...
	...
	...
	...
	...
	VAR A, LPV A
	SH05
	20020-13-16-00-B, 21100-13-16-00-A



	GES 10354393–5821573
	SB1!, SB2?
	...
	...
	...
	...
	...
	...
	...
	...
	20010-13-16-00-Ac, 20020-13-16-00-B



	GES 10354724–5810167
	...
	...
	1
	...
	...
	...
	...
	...
	...
	...



	GES 10354752–5812471
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	...



	GES 10354901–5814541
	SB2??
	...
	...
	...
	...
	...
	...
	VAR B
	P16, H17
	21100-13-16-00-B



	GES 10354954–5815131
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A



	GES 10355282–5813117
	SB2!
	...
	...
	...
	...
	...
	...
	...
	...
	20020-13-16-00-A



	GES 10355301–5812168
	SB1?
	1
	...
	...
	1
	1
	...
	VAR C long-term
	...
	20010-13-16-00-B, 21100-13-16-00-C



	GES 10355349–5810428
	...
	...
	1
	...
	...
	...
	...
	...
	...
	...



	GES 10355363–5814478
	...
	...
	...
	...
	...
	...
	VAR A, LPV A
	...
	SH05
	21100-13-16-00-A



	GES 10355376–5813033
	...
	1
	1
	...
	...
	...
	...
	...
	...
	21100-13-16-00-A



	GES 10355422–5815267
	SB2 (UVES)?
	...
	...
	...
	...
	...
	SB2 B
	...
	Single UVES spectrum
	20020-13-16-00-B



	GES 10355440–5812563
	...
	...
	...
	...
	...
	...
	...
	...
	...
	10303-13-16-01-A



	GES 10355469–5812371
	...
	...
	...
	...
	...
	...
	...
	...
	...
	10302-13-16-01-A



	GES 10355491–5812591
	...
	...
	...
	...
	...
	...
	VAR A, LPV A
	...
	SH05
	21100-13-16-00-A



	GES 10355660–5811314
	...
	1
	2
	1
	...
	2
	...
	VAR A, weak
	...
	20010-13-16-00-A, 21100-13-16-00-A



	GES 10355698–5817447
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	...



	GES 10355711–5815218
	SB1!, SB2??
	...
	...
	...
	...
	...
	...
	...
	...
	10303-13-16-01-A, 20010-13-16-00-Ac,



	
	...
	...
	...
	...
	...
	...
	...
	...
	...
	20020-13-16-00-C



	GES 10355781–5812213
	...
	...
	...
	...
	...
	...
	VAR A, SB1 A
	...
	SH05
	20010-13-16-00-A, 21100-13-16-00-A



	GES 10355849–5814148
	...
	...
	...
	...
	...
	...
	...
	...
	Be, single UVES spectrum
	25000-13-16-01-A



	GES 10360019–5813303
	...
	1
	...
	...
	...
	...
	...
	...
	...
	21100-13-16-00-C



	GES 10360116–5812128
	...
	1
	1
	...
	...
	...
	...
	...
	...
	21100-13-16-00-A



	GES 10360160–5815096
	...
	...
	...
	...
	...
	...
	...
	VAR A, LPV A
	SH05
	21100-13-16-00-A



	GES 10360171–5807557
	SB2!
	...
	...
	...
	...
	...
	...
	...
	...
	20020-13-16-00-A



	GES 10360262–5813199
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A



	GES 10360382–5811196
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A



	GES 10360491–5810433
	...
	...
	...
	...
	...
	...
	...
	VAR A, LPV B
	...
	21100-13-16-00-B



	GES 10360523–5813221
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A



	GES 10360525–5816455
	SB2??
	1
	1
	...
	...
	...
	...
	...
	...
	20020-13-16-00-C, 21100-13-16-00-C



	GES 10360528–5820598
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	...



	GES 10360595–5814270
	LPV?
	...
	...
	...
	...
	...
	...
	VAR A, LPV B
	Be, H08
	21100-13-16-00-B, 25000-13-16-01-A



	GES 10360657–5817538
	...
	...
	...
	...
	...
	...
	...
	...
	...
	10302-13-16-01-A



	GES 10360764–5815204
	...
	1
	...
	...
	...
	...
	...
	...
	...
	21100-13-16-00-C



	GES 10360834–5813041
	...
	...
	...
	...
	...
	...
	...
	...
	SH05, EB
	10106-13-16-01-A



	
	...
	...
	...
	...
	...
	...
	...
	...
	all UVES exposures
	...



	
	...
	...
	...
	...
	...
	...
	...
	...
	with picket fence
	...



	GES 10360976–5810579
	...
	1
	2
	1
	...
	2
	...
	...
	...
	20010-13-16-00-A, 21100-13-16-00-A



	GES 10360986–5805441
	...
	2
	...
	1
	...
	...
	...
	...
	...
	21100-13-16-00-B



	GES 10361290–5813250
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	...



	GES 10361339–5816514
	Noisy, SB2??
	...
	...
	...
	...
	...
	...
	...
	...
	10303-13-16-01-A



	GES 10361348–5811207
	SB2??
	...
	...
	...
	...
	...
	...
	...
	...
	...



	GES 10361370–5817327
	...
	...
	...
	...
	...
	...
	...
	...
	Be
	25000-13-16-01-A



	GES 10361385–5819052
	SB2!
	...
	...
	...
	...
	...
	...
	...
	M17
	20020-13-16-00-A



	GES 10361503–5808043
	...
	2
	1
	1
	1
	...
	...
	...
	...
	21100-13-16-00-A



	GES 10361562–5818519
	...
	...
	1
	...
	...
	1
	...
	...
	...
	21100-13-16-00-B



	GES 10361733–5809031
	...
	...
	2
	...
	...
	...
	...
	...
	...
	21100-13-16-00-B



	GES 10361791–5814296
	SB1! SB2?
	2
	2
	1
	1
	2
	...
	...
	M17
	20010-13-16-00-A, 20020-13-16-00-C,



	
	...
	...
	...
	...
	...
	...
	...
	...
	...
	21100-13-16-00-C



	GES 10362586–5814362
	SB2??
	...
	...
	...
	...
	...
	...
	...
	...
	10303-13-16-01-A



	GES 10363025–5822144
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A



	GES 10363044–5819516
	Noisy
	...
	...
	...
	...
	...
	...
	...
	...
	10050-13-16-00-A



	GES 10363792–5824198
	...
	...
	1
	...
	...
	...
	...
	...
	...
	21100-13-16-00-C



	GES 10364205–5819028
	...
	...
	1
	...
	...
	1
	...
	...
	...
	21100-13-16-00-B



	GES 10365274–5809555
	SB1??
	...
	...
	...
	...
	...
	...
	...
	...
	10302-13-16-01-A





      

      
Notes. The spectral morphology as judged from eye inspection is given in the second column (a blank indicates that no clear peculiarities were detected). Columns 3 to 7 indicate the number of pairs of GIRAFFE spectra with discrepant RVs. Columns 8 and 9 provide the binarity and variability information for stars with UVES or UVES+GIRAFFE spectra. The status from selected studies (an exhaustive review of the literature was not attempted) and general comments are given in Column 10. Finally, our flags are given in the last column (see nomenclature in Table 2).

a VAR: exhibits a significant RV variation, but without any conclusion about the origin. The star is flagged as SB1 when there is evidence for a global, coherent motion of the lines without marked changes in their profile, which is strongly reminiscent of an orbital motion; LPV: exhibits changes in the line shape, most probably due to pulsations, but other possibilities (e.g. rotational modulation of a spotted photosphere) cannot be ruled out. In each case, a confidence level is assigned (see Table 2).


b M17: identified as SB2 based on GES iDR4 data by Merle et al. (2017); H08: SPB candidate according to Handler et al. (2008); SH05: confirmed β Cep star (Stankov & Handler 2005); EB: β Cep variable in an eclipsing binary (Engelbrecht & Balona 1986); P16: strongly magnetic, He-rich star (Przybilla et al. 2016); H17: lack of SB2 signature, but rotational modulation because of a spotted surface (Hubrig et al. 2017).


c GIRAFFE RVs inadvertently not measured, but SB1 status obvious.




    

  
    
      Fig. E.2. 
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        Comparison for a set of GES benchmarks between our mean results and those taken from the literature (Pancino et al. 2017; Blomme et al. 2022b). The differences are expressed as this study minus reference. The error bars along the vertical axis are the quadratic sum of our internal uncertainties and those in the reference values. The latter are assumed to be 500 K and 0.1 dex for Teff and log g, respectively.

      

    

  
    
      Fig. E.5. 

      
        [image: thumbnail]
      

      
        Comparison between our results and those from the FS. The differences are expressed as this study minus FS. Our silicon abundances are based on Si III. The microturbulence was adjusted by Hunter et al. (2009) to derive the same Si abundance for each star in the cluster (see Hunter et al. 2007; Trundle et al. 2007). Only the Δξ data for the stars with abundances from both this study and the FS are shown.

      

    

  
    
      Fig. F.1. 

      
        [image: thumbnail]
      

      
        Reference position of the benchmark stars used in this study in the log g-Teff plane. Colour coding for literature values: Smith & Dworetsky (1993, yellow), Lefever et al. (2010, magenta), Simón-Díaz et al. (2006, green), Simón-Díaz (2010, dark green), Nieva & Simón-Díaz (2011, cyan), Nieva & Przybilla (2012, blue), Mokiem et al. (2005, sienna), Morel & Butler (2008, red), Hubrig et al. (2008, red), and Martins et al. (2012, orange). The average, adopted parameters are shown as a black cross. Evolutionary tracks at solar metallicity and with ωinit = 0.568 are overlaid (Ekström et al. 2012). The initial stellar mass (in solar units) is indicated.
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