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The paper Can magnetized turbulence set the mass scale of stars?
was published in MNRAS, 496, 5072–5088 (2020). In the original
paper we found a large number of very low-mass sink particles
(representing individual protostars) near the mass resolution limit
(see fig. 10 of the original paper). After publication of the paper
a detailed code review was carried out that found an uninitialized
variable in the sink particle algorithm that could occasionally lead to
erroneous behaviour. After re-running the simulation with the more
thoroughly-developed sink particle methods used in Grudić et al.
(2020) and Guszejnov et al. (2020), we found that this population
of low-mass sink particles was drastically reduced (see Fig. 1),
suggesting that a sub-population of these was unphysical in origin
(strengthening our conclusions about the necessity of additional
physics to prevent an overly top-heavy IMF).
Note that these low-mass objects represented a minor fraction of
the total stellar mass. Since the main subject of our analysis was
the mass-weighted median mass M50 , the main conclusions of the
original paper are not strongly affected by this issue, as shown by
Fig. 2. However we also conjectured that non-isothermal gas physics
(e.g. the opacity limit for fragmentation) may be necessary to prevent
an unphysically-large number of brown dwarfs from forming, as
has been argued in many other works (Bate 2009; Offner et al.
2009; Lee & Hennebelle 2018; Colman & Teyssier 2019). Because a
significant number of the brown dwarfs predicted by the simulation
were unphysical in origin, the actual factor by which the brown dwarf
population must be suppressed was overstated, and potentially our
assessment of the importance of additional physics in turn.



Figure 1. Distribution of sink particle masses measured in runs with both
the original and the fixed algorithms for our M2e4 R10 initial conditions

at 5 per cent star formation efficiency (SFE = Msink /M0 ). We also show
the Salpeter (1955), Kroupa (2002) and Chabrier (2005) fitting functions for
the IMF. The peak at low masses with the original algorithm is clearly of
numerical origin, however the high-mass ends in both cases are top-heavy
compared to the observed one.
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Figure 2. Left: Evolution of the star formation efficiency (SFE(t) = Msink (t)/M0 ) as function of time with the original and the fixed version of the sink
algorithm. Note that both versions of the code produce the same SFE∝t3 behaviour. Right: The evolution of the mass-weighted median (M50 , the mass scale
above which half the total sink mass resides, right) sink mass as a function of star formation efficiency. We also show with a shaded region the 95 per cent
confidence interval for these values if one sampled the Kroupa (2002) IMF at the current SFE value in the cloud. The behaviour with both the original and the
fixed algorithms are essentially identical, leading to a top-heavy IMF.

