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        Cluster membership selection based on PMs obtained from displacements from JWST observations from two epochs collected under programme GO-2559 over a period of just 7 months. (a)-(b) VPD and mF150W2 versus mF150W2 − mF322W2 CMD, respectively, for sources with measurable PMs. (c) FOV zoomed in on the region of the overlap between the two epochs, represented in green. (d) mF150W2 magnitude versus the one-dimensional PM (μR). The red line separates cluster members from SMC and field stars. (e)-(f) VPD and mF150W2 versus mF150W2 − mF322W2 CMD for stars that passed the PM selection. (g)-(h) same diagrams for stars that did not pass the PM selection. In panels (d) through (h), sources that passed the PM selection are represented by blue dots, while those that did not pass are depicted as orange crosses. Candidate BDs that passed and did not pass the PM selection are represented as green triangles and red crosses, respectively. The green and red error bars illustrate uncertainties: PM errors in (a), (e), and (g); colour errors in (b), (f), and (h); and errors in μR in (d). The uncertainties are estimated as detailed in Sect. 4.

      

    

  
    
      Fig. 5. 
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        Artificial stars and completeness levels. (a) Injected (red) and recovered (black) ASs in the mF322W2 versus mF150W2 − mF322W2 CMD. The two green lines define the boundaries of the MS. (b)-(c) Completeness as a function of mF150W2 and mF322W2 magnitudes, respectively, with (red solid line) and without (green solid line) applying the PM selection, as well as without considering either the PM or RADXS selections (blue solid line). The dashed lines represent the completeness values in regions limited to the dark usable areas for detecting faint sources.
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        Comparison of the observed colour distribution in 47 Tuc with theoretical isochrones from three different sets of models. For each set, two isochrones are shown with distinct [O/Fe] to represent the mPOPs distribution of oxygen abundances in the cluster. The shaded area spans the 5th and the 95th percentiles of the colour spread at each magnitude with the median percentile (the ridgeline) shown in green. G24 refers to Gerasimov et al. (2024b).

      

    

  
    
      Fig. 10. 
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        Luminosity function of 47 Tuc. (a) mF322W2 versus mF150W2 − mF322W2 CMD for our selected sample of stars. The two green lines are used to isolate the 47 Tuc MS stars. Sources between the two green lines are represented in black, while other stars are represented in grey. (b) Number counts of stars (in black), binned into 0.5 mF322W2 magnitude intervals, corresponding to the black points in (a). The red line shows the completeness as a function of magnitude, with values reported at the top of the plot. The completeness-corrected LF is represented in blue.

      

    

  
    
      Fig. 11. 
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        Comparison between the LF (panel a) and MF (panel b) obtained in this work (black) with those presented in Marino et al. (2024) (red). The bin associated with the two suspected BDs in our work is highlighted in green in both panels.
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