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        Central region with arc positions. Yellow circles are the 72 systems identified in BUFFALO data and with spectroscopic redshifts. Red circles are systems not included in the previous sample but listed by Bergamini et al. (2023). The critical curves for different redshifts are shown (z = 1, 2, 4, and 10; blue, green, yellow, and red, respectively). This image is a composite made with the seven HST filters (F435W, F606W, F814W, F105W, F125W, F140W, and F160W). The white rectangle marks the position of the Spock arc. The small white square marks the position of the third counterimage of the Spock arc. A zoomed-in version is shown at top right, where the counterimage is contained within the yellow circle. The radius of this circles is 0.25″.

      

    

  
    
      Fig. 5. 
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        Area above magnification μ at z = 9. The dashed line is computed in the source plane from the caustic map. The dotted line is the area computed in the image plane from the magnification map corrected by the factor μ. The solid line is similar to the dotted line but divided by a factor of 2 (in order to account for the contribution from the double image at large magnification factors). At large magnification factors, the solid curve falls as the expected μ−2 power law. For comparison, we show as an orange dotted line the same lensing probability for the model of Bergamini et al. (2023) at z = 9.
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        Spock arc. The radial arc at z = 1.0054 shows the location of the two Spock transients (S1 and S2 in yellow circles) reported by Rodney et al. (2018). Two additional transients are also marked with light-blue crosses (F1 and F2). These were discovered in the same arc as part of the Flashlights program (Kelly et al. 2022). Redshifts of nearby galaxies are indicated in light gray. The white line is the critical curve at z = 1.0054 assuming the cluster is at z = 0.396. The red curve assumes the cluster is at a slightly larger redshift of 0.4 and consistent with these nearby galaxies. The magenta line is the zs = 1.0054 critical curve predicted by the model of Bergamini et al. (2023).

      

    

  
    
      Fig. 10. 
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        Microlensing probability of magnification for the Spock galaxy. Left: relative probability of magnification in different scenarios where the macromodel tangential magnification (μT) or the surface mass density of microlenses (Σ* expressed in units of M⊙ pc−2) is varied. In all cases, the radial component of the macromodel magnification is fixed to μR = 1.63. Different values of the tangential magnification can be interpreted as different distances to the critical curve. At the lowest magnification values considered, the probability of large magnification follows the expected μ−2 law. For larger values of μT, the probability resembles a log-normal. Right: fraction of area in the source plane with magnification factors above a certain value. The models are the same as in the left panel.

      

    

  
    
      Fig. 11. 
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        Number of stars vs. distance. The large plot shows the cumulative number of stars observed at different distances from the caustic, as a function of the star mass. In this and other plots, the mass has to be interpreted as the equivalent mass of a MS star with the same luminosity. SG stars normally have smaller masses than its equivalent MS star. We assume observations reach a limiting magnitude of 28.5 in HST’s F814W filter. Stars from the MS with equivalent masses below ∼20 M⊙ are too faint to be detected, even at the largest magnification factors considered here. Each curve stops when Lmax is reached. The total number of stars expected at each distance is shown in the inset at the bottom right. Each bin in the inset is centered at a given magnification (or distance to the caustic) and the width is computed from the [image: equation] relation taking 30% above and 30% below the magnification of the bin. colors in the inset correspond to colors in the larger plot. In all cases except for the dashed curve, the assumed surface mass density of microlenses is Σ∗ = 20 M⊙ pc−2, and all stars are assumed to have the same temperature of 10 000 K. The dashed curve corresponds to separations of ∼1 pc from the caustic, but for a surface mass density of microlenses of Σ∗ = 5 M⊙ pc−2. The maximum probability of seeing a lensed star is found at ∼16 pc from the caustic (yellow bin), if one ignores the Humphreys-Davidson (HD) limit (vertical dotted line). If one considers this limit, the most likely distance to observe stars is at 1 pc (dark blue bin corresponding to total magnification μ ≈ 270, or μ = 135 for each counterimage), in good agreement with the observations and lens model.

      

    

  
    
      Fig. 12. 
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        Mass dependence vs. distance in HST’s F814W filter at depth 28.5 mag. This figure is the differential version of Fig. 11. The colors and linestyles of the curves have the same interpretation as in the previous figure (that is, yellow is for the farthest distance to the caustic and black for the closest). The dashed line again represents the case where Σ* = 5 M⊙ pc−2 as in Fig. 11. The plateau in the yellow curve marks the transition in the M–L relation at M ≈ 55 M⊙.

      

    

  
    
      Fig. 13. 
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        Same as Fig. 11 but for a shallower observation where the limiting magnitude is 27.5 (T = 10 000 K). Most lensed stars are predicted at larger separations from the critical curve, but if one imposes as maximum luminosity the HD limit, lensed stars are observed mostly at the largest magnification factors – that is, closer to the caustic and critical curve.

      

    

  
    
      Fig. 14. 
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        Number of stars detected per mass interval as a function of distance to the critical curve (or magnification) in filter F200LP at depth 29 mag (Flashlights). All stars are assumed to have the same temperature T = 10 000 K. The colors and styles of the lines are the same as in previous figures (yellow for the farthest distance to the caustic and black for the closest one).

      

    

  
    
      Fig. 15. 
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        Number of stars vs. star temperature and macromodel magnification (or distance to the critical curve) for HST’s F814W filter and at limiting AB magnitude of 28.5. For each each bin we have assumed that all lensed stars have the temperature of that bin, so one needs to correct the total number in each bin by the fraction of stars with that particular temperature.

      

    

  
    
      Fig. 16. 
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        Similar to Fig. 15 but for HST’s F200LP filter and limiting AB magnitude 29.
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