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Abstract: Simulations of collapsing giant molecular clouds show protostars forming with discs that may be massive enough to be
susceptible to the gravitational instability. This instability may play a key role in both the formation of the star itself, and in the formation
of giant planets through disc fragmentation. To model these discs in detail, the individual disc resolutions need to be increased
compared to what is possible in simulations of cloud collapse. To this end, we use an iterative particle-splitting scheme that preserves
the overall density distribution. This will allow us to run high-resolution simulations of very young protostellar discs with realistic initial
conditions to understand the frequency at which they may undergo fragmentation and the properties of the objects that might form in
such systems.
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o Requirement: minimum resolvable mass < Jeans mass matching different rfrac values

Two simulations of Sink 4 (M, = 0.38M, M4;5c = 0.54M)) extracted from Bate

2012 simulation. Left: Low resolution. Right: High resolution. Credit: Alison Young Sensitivity of density matching to the rfrac parameter value
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