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Observed size evolution of ETGs

Cimatti, Nipoti & Cassata (2012)
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see also Daddi+05, van Dokkum+08, Newman+12, Saracco+14, Morishita+14, van der Wel+14



Observed velocity-dispersion evolution of ETGs

van de Sande et al. (2013)
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see also Belli et al. (2014)



R. and o vs. mass: dry-merger simulations

Nipoti et al. (2003, 2009, 2012)
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see also Hausman & Ostriker (1978); Hernquist+(1993); Ciotti & van Albada (2001); Naab+(2009)



Size evolution of ETGs: LCDM vs. observations

(see also poster by Lorenzo Posti)
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— Observed =~ predicted at z <2
— Observed evolution stronger than predicted by LCDM at z 2 2



o evolution of ETGs: LCDM vs. observations

(see also poster by Lorenzo Posti)

Posti et al. (2014)
Nipoti et al. (2012)
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— LCDM predictions consistent with current observations.



Evolution of ETGs in groups and clusters

Vulcani et al. in prep.
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— Galaxies evolve: M.(z), R.(z), o(2)
— Environment evolves: Mhao(z) (group — cluster)



R.—o-M.,:

centrals vs.

Vulcani et al. in prep.

satellites at z~0
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— Observed clusters at z~0 (WINGS)
— Large offset between centrals and satellites

see also Lauer+07, Bernardi 09, Hyde & Bernardi 09, Valentinuzzi+10
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R.-0-M,: centrals vs. satellites at z~ 0.6

Vulcani et al. in prep.
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— Observed groups at z =~ 0.6 (COSMOS)
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— No (or small) offset between centrals and satellites

see also Lauer+07, Bernardi 09, Hyde & Bernardi 09, Valentinuzzi+10



Modeling evolution of group ETGs:
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Predicted z ~ 0 offset smaller than observed in WINGS



Modeling evolution of group ETGs: o-M,
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Modeling evolution of group ETGs:
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Evolution of halos:
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— No big difference between
— Trend:

hosts vs. subhalos

(see poster by Lorenzo Posti)

Cosmological simulation of Posti et al. (2014)
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Lens ETGs:

Gavazzi et al. (2007)
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— ' strongly influenced by environment



Evolution of ~’: dry mergers vs. observations

Sonnenfeld, Nipoti & Treu (2014)
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— Model: Nipoti et al. (2012) + 7' (N-body)
— Observations: SLACS+SL2S lenses (Sonnenfeld et al. 2013)
— Evolution of 4’ not explained by purely dry mergers



Evolution of ~’: wet mergers vs. observations

Sonnenfeld, Nipoti & Treu (2014)
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— Toy-model dissipation
— Small amount of dissipation helps reproduce v’(z)



Conclusions

> LCDM-merger models consistent with average R.(z) and
o(z) of ETGs at z <2

> Observed R.(z) stronger than predicted at z 22

> At z <1 further challenges for LCDM-merger models:

— Central ETGs in groups evolve much faster than
satellites

— Total density slope 7' strongly influenced by
environment

— Evolution of 7/ not explained by purely dry
mergers



