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e galaxies are a window that connects us with the Dark Mattef:socors
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distribution, but the galaxies are not tracer completely the underlying

matter distribution. This phenomenon is known as Bias and is related
with the complex physical proccess in the Galaxy formation.
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ﬂalo Assembly Bias: The clustering properties of DM Halos depends\
on its assembly history and internal structure.

e Secondary Bias, secondary Assembly Bias: This influence of halo
assembly bias on galaxy clustering

* Relative Bias between different galaxy populations can also be
measured and is defined as the ratio of the clustering of one

Qopulation relative to another A.Coil 2012. /




Objective

* Quantifying galaxy assembly bias using the cosmological
hydrodynamical simulation lllustrisTNG simulation

 We measure direct
We quantify t
C

y the stellar mass assembly.
he relative bias:

ustering-age depedence

(g-i) colour

specific Star Formation Rate
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* Quantifying galaxy assembly bias using the cosmological
hydrodynamical simulation lllustrisTNG simulation

* We measure directly the stellar mass assembly. / \

/ formation time: Redshift at which the
galaxy in the branch has exactly half of its

Clustering-age depedence stellar mass at z=0

We quantify the relative bias:

(g-i) colour

* Only use galaxies with stellar masses at
Z =0 greaterthan 109 Mg A~}

- /

specific Star Formation Rate
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Each simulation in lllustrisTNG evolves a large swath of
a mock Universe from soon after the Big-Bang until the
present day while taking into account a wide range of
physical processes that drive galaxy formation

TNG300, hydrodynamical simulations have reached
a sufficient volume and resolution to study clustering

of all matter components in The Universe on the
relevant scales.

tngproject.org
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Figure 1. Stellar mass functions for all galaxies and their partition into centrals
and satellites. Although the mass resolution in TNG300-1 resolves individual
galaxies below 10° Mg h~!we use this value as a threshold because galaxies
above this mass has an appropriate resolution in the formation history to
estimate their assembly time.

Figure 3. Median redshift of assembly as a function of stellar mass. Different
symbols correspond to satellites, centrals or all galaxies. The stellar mass
around 10'% Mg, h~'shows a transition between two regimes of upsizin
and downsizing.
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K Figure 2. Relationship between stellar mass and the parent dark matter halo mass for central and satellite galaxies. /
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stellar mass as a function of the DM halo mass
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* Early assembly galaxies tend to be more clustered than late-assembly galaxies. This
trend is stronger towards lower stellar masses for (g + 1) x 1010M,, 1!

* The assembly bias holds similar strength both for Satellites and Central Galaxies

* Using sSFR for the general galaxy population the assembly bias effect is noticeable for
masses below 101°M, r~! this effect is weaker for satellite galaxies than it is for centrals

* The (g-r) colour produce results that closely follow the assembly time cuts in amplitude
and mass trends

* An observational verification of our results could be achieved with the Dark Energy
Spectroscopy Instrument (DESI)
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