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Fig. 4.� Redshift evolution of SmartStar particle masses for the Rarepeak (top) and Normal1 (middle) and Normal2 (bottom)
regions, showing PopIII stars (blue), PopII stellar cluster particles (orange) and BHs (black). The left panel of each �gure shows the
redshift evolution while the right hand panel shows the resulting demographics at z = 15 . The number of PopII stars is approximately the
same in each region, while the number of heavy seed black holes is largest in the Rarepeak region, as expected.

ture formation metrics in Figure 3, which shows the halo
mass function (HMF) at z = 15. These halos were iden-
ti�ed by Sub�nd ( Springel et al. 2021), the inbuilt halo
�nder module in Arepo . Halos were identi�ed if they
contained at least 20 particles. We �nd excellent agree-

ment with the predicted HMFs from Sheth et al. (2001).
The Rarepeak simulation (black line) shows an obvious
deviation from the theoretical curve at high halo masses,
as this Rarepeak zoom is centred on the most massive
halo found at z = 10 in a much larger volume. Both the
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