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        Clump projected density distributions. Top panels: projected stellar density profiles (black squares with errobars) for two clumps selected at z = 15.5. Each set of three panels shows the projected density along different lines of sight: along the z, y, and x axes from left to right, respectively (the x z plane is the plane of Fig. 1). The blue curves represent the best-fitting Sérsic + background models, while the vertical lines indicate the position of the effective radius, Re. In the middle and right panels of each triplet we added (with a grey line) the Sérsic + background model shown in the left panel to highlight differences among projections. The curves and the binned profiles shown are those obtained at the end of the two step fitting procedure (see Section 4). The small insets display the projected density map along the same direction as in the main panel, with the blue circle centered at center of the clump and having a radius equal to Re. The clump in the left panel has (M⋆, Re, n) = (1.25 × 104 M⊙, 0.67 pc, 1.24), while the one in the right panel has (M⋆, Re, n) = (1.79 × 104 M⊙, 0.76 pc, 1.47). Middle panels: same as the top panels, but for clumps at z = 10.5. The clumps have (M⋆, Re, n) = (2.88 × 103 M⊙, 1.00 pc, 1.63) – left – and (M⋆, Re, n) = (3.04 × 104, 2.13 pc, 2.69) – right. Bottom panels: Same as the top and middle panels, but for clumps at z = 8, with (M⋆, Re, n) = (3.03 × 103 M⊙, 1.57 pc, 1.62), and (M⋆, Re, n) = (1.83 × 104 M⊙, 1.71 pc, 2.27) on the right. In each panel, the orange shaded area shows the simulation resolution (Δx) at that redshift, Δx ≡ 5h−1/[2l(1 + z)], with l = 21 and h = 0.703.
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        Scaling relations of clumps across redshifts. Top panels of each row: the CMF computed considering all (blue histogram) or only young (tage < 50 Myr, green histogram) clumps for the redshifts considered in this study. As a reference, the black dashed line indicates the [image: equation] relation, corresponding to a scale free spectrum of structure formation. The dashed orange line shows, instead, the fit to the high mass end of the CMF (log M⋆ [M⊙] > 3.25), with the resulting slope indicated in the top right corner of each panel. Central panels of each row: Size-mass relation as a function of redshift (blue points with error bars). In each panel, the orange dashed line corresponds to a linear fit to the data points. The grey vertical lines and bands represent the region of space where tdiss ≤ 13 Gyr, with tdiss as in Equation (12). Each line corresponds to a different assumption on RG in Equation (12), specifically, from left to right, RG = 18 kpc, 12 kpc, 6 kpc, and 3 kpc, while VG = 220 km s−1 to mimic the tidal field the clumps would experience if orbiting around a Milky Way like galaxy (see Section 5.5 for detail). Bottom panels of each row: relation between the clumps stellar mass and Sérsic index. In the central and bottom panels, the red solid curve connects the median Re and n for each log M⋆ bin. Note that the panels at z = 6.14 cover a different mass range than the others to highlight the presence of a massive clump with M⋆ ≃ 2 × 106 M⊙.
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        Size-mass relation at a redshift of 7, providing a more detailed view compared to Fig. 5. Clumps are color-coded by age, with blue indicating younger clumps and red representing older clumps. Clumps have been further grouped into age bins: clumps younger than 0.16 Gyr, between 0.16 Gyr and 0.31 Gyr and older than 0.31 Gyr, with each bin containing an equal number of objects. The isodensity contours for the three age distributions are also shown as dashed blue (young), yellow (intermediate-age) and red (old) lines. The grey vertical lines and bands represent the region of space where tdiss ≤ 13 Gyr, with tdiss the same as in Equation (12). Each line corresponds to a different assumption on RG in Equation (12), specifically, from left to right, RG = 18 kpc, 12 kpc, 6 kpc, 3 kpc, together with VG = 220 km s−1 to mimic the tidal field of MW like galaxy (see text for details).
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