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z=0



Setup:

2x4536
3

= 186.659.085.312 particle

200 bytes ( DM), 456 bytes ( GAS)

6 x 512 x 2 x 28 = 172032 tasks

1 MPI task per socket, 28 OpenMP per MPI

68.5 TB for single checkpointing

reaching 150 Gbyte/sec

Various Improvements

Full OpenMP

KD, G. Bazin (USM), M. Petkova (C2PAP)

GreenTree 

A. Ragagnin (LRZ)

OpenMP nonblocking density 

V. Karakasis (IPCC)

Various m emory optimizations 

KD, M. Petkova (C2PAP)

Peak 170 Gbyte/sec



Single bad node

g lobal timestepdying nodes

checkpointing

Power Consumption

12 h



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

Metals cooling
Wiersma et al. 2009

SNIa,SNII,AGB
Tornatore et al. 2003/2006

BH+AGN feedback
Springel & Di Matteo 2006

Fabjan et al. 2010

Hirschmann et al. 2014 (std)

Steinborn et al. 2015 (new)

Thermal conduction
1/20th Spitzer
Dolag et al. 2004

Numerics:

New Kernels: WC6
Dehnen et al. 2012

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

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

No finetuning of parameters



Verification I: large scales (SZ)
8.8 x 8.8 degree lightcone up to z=5

Reconstructed (y ) from public PLANCK data: 

5.4x10 -8 < (y) < 2.2x10 -6 (Khatri & Sumyaev 2015)

Predicted (y) from map :  1.2x10 -6

KD, Sunyaev & Komatsu 2015



Reproduces Observations (e.g. no 

tension with SZ observations !)

Simulation

Tinker 2008

Bocquet 2016

KD, Sunyaev & Komatsu 2015

Verification II: SZ power spectrum



What Box0 does for Clusters

Bocquet et al. 2016

Accurate halo mass 

function including

baryonic processes

for cosmological 

applications .



Verification III: pressure profiles



(Hot) gas mass of halos

B
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Intra Cluster Light

A3888 

(Krick et al., 2008 )

Virgo 

(Mohos et al., 2009 )

Box2/hr 



Intra Cluster Light

A3888 

(Krick et al., 2008 )

Virgo 

(Mohos et al., 2009 )

Box2/hr 

KD, Murante & Borgani 2010

A2199 

(Bender  et al., 2015)



Intra Cluster Light

A3888 

(Krick et al., 2008 )

Virgo 

(Mohos et al., 2009 )

Box2/hr 

A2199 

(Bender  et al., 2015)
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Fiting Einasto profile

to the stellar component



Outer halos of Galaxies

Mvir=1e15

Mvir=1e12



Remus et al .,in prep

Martinez -Delgado et al., 2010

Andromenda

(Irwin,McConnachi, Martin)

Outer halos of Galaxies

Mvir=1e15

Mvir=1e12

MW, Xue et al., 2015


