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Our original plan was to follow inhomogeneous metal mixing after the first supernovae with 3D 
simulations. This is a crucial process to understand the chemical composition of second-generation 
stars. These old, metal-poor stars still carry the chemical fingerprint of the first supernovae and their 
spectroscopic observation can be used to study the nature of the first stars in the Universe.
Until now, nobody has modelled inhomogeneous metal mixing on sufficient time and spatial scales 
from the SN explosion to the formation of the second-generation protostar. To tackle this multi-
scale problem, we envisioned to run 3D hydrodynamical simulations with the moving-mesh code 
Arepo.

To optimise and efficiently plan these 3D simulation, we have first performed an analytical estimate 
of the expected inhomogeneity: what density resolution do we need? For how long after the 
supernova do we have to simulate? How many different elements do we have to follow? And what 
amount of inhomogeneous mixing is necessary to induce dynamical effects? We have published 
these first analytical results in Hartwig & Yoshida, 2019, ApJ, 870L, 3 and demonstrate that already 
one order of magnitude difference between the carbon and iron abundance are sufficient to have 
observable consequences. These results were obtained analytically without the use CfCA resources.

Unfortunately, due to time constraints, we were not yet able to start with original simulations. 
However, we think that this analytical estimate was necessary to optimise the future simulation and 
are therefore well invested time and effort. Based on these results, we can now better estimate the 
simulation requirements and will conduct the simulation this year.


