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Abstract

We present the preliminary results of cosmological simulation focused on the study of the size and velocity dispersion time evolution. We have
study the main morphological features of a sample of more that 200 galaxies having masses between 5-101°°Me and 5-103*Mo . We
compared the results obtained from the analysis of the simulated sample with the observational data. The time evolution of size and velocity
dispersion of simulated galaxies seems to go in the right direction, pointing observational results, leading to the conclusion that the cause of
such morphological evolution could be due to the minor merger events and the smooth accretion of stars from the environment.

Introduction Simulation

. * The simulation described in this poster was performed with the cosmological code MASCLET
(Quilis 2004). The initial conditions were set up at z = 50, using a CDM transfer function, for a cube
of comoving side length 64Mpc. The computational domain was discretised with 5123 cubical cells,
using a maximum of six levels of refinement, which gives a peak spatial resolution of 4kpc at z = 0.
The star formation is introduced in the MASCLET code following the ideas of Yepes et al. (1997)
and Springel & Hernquist (2003).

At present the exact physical mechanism behind the
dramatic size evolution (Daddi et al. 2005; Trujllo et al.
2006) that massive galaxies have suffered since z ~3 is
under discussion. It has been observed a moderate velocity
dispersion evolution since z ~ 2 for objects with masses
between 5-101°°Me and 5-101Mo (Cenarro & Trujillo 2009;
Cappellari et al. 2009) N
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* It has been suggested that the increase In size could be due
to minor mergers on parabolic orbits that add stars In the
outer part of the galaxies (Naab et al. 2009; Hopkins et al.
2009).
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* Naab et al. (2009) conducted a pioneer work on exploring the
minor merging effect on a cosmologically motivated evolution
of a massive galaxy since z ~3. Their study supported the
idea that minor merging can explain simultaneously the size
and velocity dispersion evolution. However, the main limitation
of that work was that their conclusions were based on a single
object.
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* In the present work we want to explore the evolution of the
size and velocity dispersion of a larger sample of massive
galaxies In a cosmological simulation. Adding more galaxies — - - - -
will allow us for the first time to explore whether the growth In Epe Al

size and the moderate eVOIUt_'On n velocity dlspgrsmn 'S_ 2 Fig. 3: Projected stellar density from a output of MASCLET at z ~3 and zoom of the area till we find a good candidate to be
general _eﬁeCt for_ all the galaxies. More_O_Ver, we V\_/'” quantify a spheroid-like massive galaxy ( mount of stars in the red circle) . From this galaxies we take the spheroid-like massive (M*
the median evolution of the above quantities at a fixed stellar ~ 10*Mo ) sample.

mass at every redshift, allowing us a direct comparison with
the published data in the literature.

Results

* We use the sample of galaxies generated in our simulation to study the morphological changes
suffered by compact massive galaxies.

Observations

* Cenarro & Trujillo (2009), by comparing spheroid-like massive * The velocity dispersions, g, are computed in the common statistical manner adding up the deviations
(M. ~ 101'Mo) galaxies of similar stellar mass, find the evidence of the individual stellar particle velocities from the mean velocity. For the size, we defined the half
for a mild evolution in velocity dispersion, contrasting with mass radius, R, as the radius enclosing half of the stellar mass of the object when binning from the
change in size found for these type of objects. centre.
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0.0 0.5 1.0 1.5 2.0 excluding galaxies with major mergers . The bars draw with a continuous and discontinuous lines correspond to the mean
guadratic error and one standard deviation, respectively. On the top of each error bar on the right column, there is a
number showing the number of galaxies of the sample at this particular time. The dashed line at the left represents the
observational velocity dispersion evolution and at the right, the observed evolution of sizes r, ~ (1+z)148
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Fig. 2: Velocity dispersion evolution for the spheroid-like massive (M*
~ 10'Mo ) galaxies as function of redshift.
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Conclusions

* The results of the simulations presented In this poster, summarised in Fig. 4, seem to go In the
same direction of the observational results. The study of the sample of galaxies with masses
ranging from 5-101°%e and 5-101Me, qualitatively seems to reproduce the time evolution of
the velocity dispersion and size of such objects.

* Minor merging and smooth accretion of surrounding stars could explain the evolution of both,
size and velocity dispersion.



