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•Redshift-space distortions of galaxies, clusters and AGN: testing how the accuracy of growth rate measurements depends on scales and sample selections

Marulli, Veropalumbo, Moscardini, Cimatti & Dolag: submitted to MNRAS

•Connecting Angular Momentum and Galactic Dynamics: The Complex Interplay between Spin, Mass, and Morphology

Teklu, Remus, Dolag, Beck, Burkert, Schmidt, Schulze & Steinborn: submitted to ApJ

•Baryon impact on the halo mass function: Fitting formulae and implications for cluster cosmology

Bocquet, Saro, Dolag & Mohr: submitted to MNRAS

•An improved SPH scheme for cosmological simulations

Beck et al. : submitted to MNRAS

•The cosmic growth of the active black hole population at 1<z<2 in zCOSMOS, VVDS and SDSS

Schulze et al. (incl. Hirschmann): MNRAS 2015

•Constraints on the distribution and energetics of fast radio bursts using cosmological hydrodynamic simulations

Dolag, Gaensler, Beck & Beck: MNRAS submitted

•A refined sub-grid model for black hole accretion and AGN feedback in large cosmological simulations

Steinborn, Dolag, Hirschmann, Prieto & Remus: MNRAS2015

•The Redshift Evolution of the Mean Temperature, Pressure, and Entropy Profiles in 80 SPT-Selected Galaxy Clusters

McDonald et al., SPT team (incl. Saro): ApJ submitted

•Cosmological simulations of black hole growth: AGN luminosities and downsizing

Hirschmann, Dolag, Saro, Bachmann, Borgani & Burkert: MNRAS 2014

•Constraints on the CMB Temperature Evolution using Multi-Band Measurements of the Sunyaev Zel'dovich Effect with the South Pole Telescope

Saro et al.: MNRAS 2014

•Simulated star formation rate functions at z Â˜ 4-7, and the role of feedback in high-z galaxies

Tescari, Katsianis, Wyithe, Dolag, Tornatore, Barai, Viel & Borgani: MNRAS 2014

•Investigating the velocity structure and X-ray observable properties of simulated galaxy clusters with PHOX

Biffi, Dolag & Boehringer: MNRAS 2013

•Virial scaling of galaxies in clusters: bright to faint is cool to hot

Wu, Hahn, Evrard, Wechsler & Dolag: MNRAS 2013

•Planck intermediate results. V. Pressure profiles of galaxy clusters from the Sunyaev-Zeldovich effect

Planck Collaboration (incl. Dolag): A&A 2013

•The Dark Halo-Spheroid Conspiracy and the Origin of Elliptical Galaxies

Remus, Burkert, Dolag, Johansson, Naab, Oser & Thomas: ApJ 2013

•On the orbital and internal evolution of cluster galaxies

Iannuzzi & Dolag: MNRAS 1012
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Where we are ...



Where we go ...



What is in ...

Numerics:
New Kernels: WC6
Dehnen et al. 2012

Low viscosity scheme

mr/hr (time dep. alpha)
Dolag et al. 2005

uhr (high order grad.)
Beck et al. 2015

Thermal Conduction

1/20th Spitzer
Dolag et al. 2004

Physics:
cooling+sfr+winds
Springel & Hernquist 2002/2003

metals cooling+SNIa,SNII,AGB
Tornatore et al. 2003/2007, Wiersma et al. 2009

BH+AGN feedback
Springe & Di Matteo 2005, Fabjan et al. 2010,

Hirschmann et al. 2014, Steinborn et al. 2015

Post-processing:
SubFind
Springel et al. 2001, Dolag et al. 2009

Galaxy properties
Saro et al. 2006, Nuza et al. 2012

X-Ray Photon data
Biffi et al. 2013/2015



Sub-resolution star-formation:



Chemical enrichment:



Sub-resolution SMBH-formation:



What can we do ...



Gas mass of halos



Presssure profiles of clusters



SZ power spektrum
Local Universe simulations

give important contribution !



But there is more ...

2.5 MpcGalaxy Cluster

Steinborn 2015



Baryon conversion in halos:



Stellar mass function

Steinborn 2015



Stellar mass function at high z



Morphology of galaxies



Dynamics of closeby galaxies

Teklu 2015



Dynamics of local galaxies
Emsselem et al. 2011

ATLAS3D

F. Schulze, MA



Rings arround Ellipticals



How does the enrichment work ?

Stars Gas

Total metal content (Galaxies)



Metal composition in the ICM ?

Fe Ca/Fe (SNIa)O/Fe (SNII)



1) ICM: Clusters well reproduced
pressure profiles, SZ powerspectrum, no tension with CMB cosmology ?

2) Black holes: Observations well reproduced
Mass functions, luminosity functions, correlation function

3) Galaxies: Morphological Classification
Mass functions, angular momentum, relation to local environment

Conclusions 

1) Coupling to mollecular network
(e.g. U. Maio), pressure driven strar-formtion, dust, ...

2) Finetuning stellar evolution
(e.g. C, Scannapieco), yields, stellar lifetimes, binary fractions, ... 

3) Do Local Universe
(e.g. CLUES), various observations available: Atomic Gas, Mollecular Gas, internal 

structure of galaxies (Virgo/Coma ellipticals), chemistry, ICM (Virgo, Coma, ...)

What is next ? 


