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The Magneticum simulations are aiming to follow the formatmn of cosmological structures over a large range of cosmological
scales by performing a set of hydror“\//namlcal simulations of dlﬁ‘ﬂrent cosmological volumes, each of them sampled with a very
large number of particles providing, excellent spacial resolution of tHe different simulations. We take many physical processes into
account to allow detailed compaﬂsons to a vanety of multi- wai’elength observational data. See Simulations for a detailed ® 14.09.2014:

description for astrophysicists. Mej p FAQ explains how to access data products. %icle cmdrefined AGN model
/ submitte

1300 Mpe

25 Mpe

* 25.07.2014:
Stereo Movie of Box2/hr for LRZ

Cosmology
PowerWall made

* 5.06.2014:
First 6h production run of
Box0/mr on SuperMuUC

* 24.04.2014:

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

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

Bocquet, Saro, Dolag & Mohr: submitted to MNRAS

Beck et al. : submitted to MNRAS

Schulze et al. (incl. Hirschmann). NNRAS 2015

Dolag, Gaensler, Beck & Beck: NINRAS submitted

Steinborn, Dolag, Hirschmann, Pri

McDonald et al., SPT team (incl.

Hirschmann, Dolag, Saro, Bachm.

Saro et al.: NINRAS 2014
Tescari, Katsianis, Wyithe, Dolag, Tornatore, Barai, Viel & Borgani: NNNRAS 2014
.Biffi, Dolag & Boehringer: MNRAS 2013

.M/u, Hahn, Evrard, Wechsler & Dolag: NINRAS 2013

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

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

lannuzzi & Dolag- MNRAS 1012
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VVhere we are ...

up to 10" Particles !

- running

- done Box$S

I8Mpoh 5

w 2x8143 }2 Mpc

m 2x206%"3 = 2x144

2% 2x576"3 ¢ 2x384

1.3e10, M_gas =2.6e9 [Msol/h] f/
M_dm = 6.9e8, M_gas =1.4e8 [Msolfh]

M_dm = 3.6e7, M_gas =7.3eb6 [Msol/h]

M_dm = 1.9e6, M_gas =3.8e5 [Msol/h]




ere we go ...

2688 Mpc/h

Magneticum Simulations

up to 10 Uparticles !

640 Mpc/h

896 Mpc/h Magneticam Pathfinder Simulations

up to 10" Particles !

w= FURRING

— done Boxs

18 Mpc/h

Box6
352 Mpeh - f

Dt 12Mpe

m 2x2063 5 2514
25 25763 0 2x 384
z=2.4

128 Mpc/h

2x 1536%3
M_dm = 1.3e19,

e8, M_gas =1.4e8 [Msol/h]
started M_dm = 3.6e7, M_gas =7.3¢6 [Msolh]
M_dm = 1.9¢6, M_gas =3.8¢5 [Msolh]
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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

- Saro et al. 2006, Nuza et al. 2012
- X Ray Photon data

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 & D1 Matteo 2005, Fabjan et al. 2010,
Hirschmann et al. 2014, Stemborn et al. 2015

G R o AR
| Post-processmg:

SubFind
Springel et al. 2001, Dolag et al. 2009

Galaxy properties
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?‘Black Hol :,

| Constant seeding
‘\ Seedlng on m-s1gma

Accretion on BH

o.-Bondi (Springl & Di Matteo 06)
B -Bondi (Booth & Schaye 09)
cold/hot (Bachmann et al. 14)

Feedback
Thermal (Springel & Di Matteo 06)

' Bubbles (Sijacki et al. 07)
Mass dependent (Bachmann et al. 14)




T T T
Tiny volume / extreme resolution
Small volume / high resolution
Large volume / normal resolution
Huge volume / poor resolution
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C SPT (Reichardt 2012)
[ ACT (Sievers 2013)
- Planck 2015

- Simulation (1S2)

local universe
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Magneticum z=4.2

St14 4<2<5 I

C11 38,6<2<4.25
Cl1 4.25<2<5.0
Gl1 z=4
G11 z=5
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galaxies
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On August 11, 2010, astronomers using JPL's Galaxy Evolution Explorer (GALEX) and the Hubble Space
Telescope (HST) announced the discovery of huge ultraviolet light-emitting rings surrounding elliptical
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f 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, relatlon to local environment

SNEE T

-,."- ‘ (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 galax1es (Virgo/Coma ellipticals), chem1stry ICM (Vlrgo Coma, ...)




