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Galaxy formation on cluster scales

Teyssier et al. 2011, MNRAS, 414, 195
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SMBH growth and associated feedback

Teyssier et al. 2010
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AGN feedback regulates the mass distribution

Without AGN feedback, overcooling leads to a strong mass concentration in the center. 

With AGN feedback, we even see a small adiabatic expansion of the dark halo.

See talk by Yohan Dubois.

baryons dark matter
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AGN feedback modifies the BCG properties
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A dichotomy in the structure of elliptical galaxies

«Core» elliptical: light deficit, low ellipticity, slow rotator 

Kormendy et al. (2009)
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A dichotomy in the structure of elliptical galaxies

«Extra light» elliptical: light excess, high ellipticity, fast rotator 

Kormendy et al. (2009)
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Cosmological simulations: BCG with or w/o AGN

ε∼0.1-0.2 ε∼0.2-0.5

Ellipticities at r1/2
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Kinematic properties of the BCG

HyperLeda
SAURON
σ in M87
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Structural properties of the BCG
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Large mass deficit in the core 

From the Sersic fit, we infer a mass deficit Mdef ∼ 1011 Msol. We have Mdef/M●≈ 20 ! 
Milosljevic & Merrit (2001, 2002), Goerdt et al. (2010) predict Mdef/M●≈ 1 per merger.

Kormendy et al. (2009)

This work

See poster by Davide Martizzi for possible origins for the core.
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Constraints from abundance matching
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Conclusions

• Low star formation efficiency leads to the formation of disc dominated systems.

• At the MW scale, abundance matching is marginally satisfied by standard 
models. Need for AGN feedback ? 

• At the MW scale, strong (AGN?) feedback results in dead spheroids.

• Physical recipes are more important than code types.

• RAMSES and AREPO give strikingly similar results (with however some 
noticeable differences).

• At clusters scale (BCG formation), strong (AGN?) feedback seems 
unavoidable.

• BCG formation with or w/o AGN feedback may explain the observed dichotomy 
in cluster ellipticals.

• We observed the formation of a stellar core




