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Abstract. We investigate why hydrodynamical numerical simulations have difficulties (Wein-
mann et al. 2011) in reproducing the Main Sequence (MS) of star-forming galaxies, i.e. the fact
that galaxies forming stars lie on a tight power law sequence in the stellar mass (M™*), star
formation rate (SFR) plane (Schreiber et al. 2015). Instead of trying to improve the agreement
of simulations with the observations by modifying the subgrid recipes of baryons, we take here a
step back to check whether the accretion onto dark matter halos is consistent with the existence
of the main sequence of star forming galaxies.
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1. Method

We use a large high resolution N-body dark-matter only simulation performed with
GADGET-2 (Springel 2005) for a ACDM universe using Planck Collaboration (2013)
cosmology. We track the baryon accretion by tagging the DM particules on their first
crossing of the virial radius of each halo, and counting them only once, to simulate the
fact that baryons are deposited in the DM halo. Our simulations thus allow us to compare
the accretion of baryons onto dark matter halos as function of halo mass and redshift.
In order to compare with observations, we convert halo masses to stellar masses using
the measured relation of Behroozi et al. (2010), and we can directly check whether our
accretion rates are compatible with the SFR observed at a given stellar mass for a given
redshift.

2. Results

At all redshifts, we find that the baryon accretion at the virial radius follows a power
law with a slope close to 1.05. The distribution of accretion rates is well described by
a double lognormal distribution recalling of the structure of the MS and Starburst in
Sargent et al. (2012) models. Baryon accretion at R, is always larger than the SFR in
the central galaxy hosted by the halo, However, the amount of accreted gas is not enough
to sustain SF if the SF efficiency is of the order of few percent as observed locally.
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