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TheMareNostrumNumerical CosmologyProject 

ǒ International collaborationto perform GRAND CHALLENGE 
SIMULATIONS  on the MareNostrum supercomputer

ǒ Differentscales, physics, codes: (GADGET, ART)

üMareNostrum Universe SPH  2x10243 particles

ü GalaxyClustersimulations. (AMR and SPH)

üMN Galaxy formation: > 2 G   (dark+gas+stars)

ü 71.4  Mpc. High redshiftobjects

üLocal  Universe (SIMU-LU)

ü 160- 64  Mpc . Local neighbourhood:

ü TheLocal Group+ Local Supercluster

üUpt to 1 Gparticlesimulation. 

MNCP
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MNCP:  2-G Gal Simulation
One of  the worldõslargest

GALAXY  FORMATION SIMULATION S

71.4  (50h-1) Mpc box

Gasdynamical and  N-body simulation

with 10243 particles

+
(G)Astrophysics

Two different runs :

SPH + N-body (2 x 10243 particles) (GADGET2)

AMR + N-body (10243 + 4 billion AMR cells) (RAMSES)

.



(G)ASTROPHYSICAL 

PROCESSES

ǒ To study in detail the galaxy formation
processwetake into account: 

ǒ Radiative and Comptoncooling

ǒ UV-photoionization

ǒ Multiphase ISM.

ǒ StarFormation.

ǒ Star-Gas back-reactions

ïSNôsthermal Feedbacks: Cloud Evaporation and gas reheating

ïStellar Winds

ǒ Springel-Hernquist (2003) implementation of  
multiphase SPH modeling in GADGET -2.



Gas density

z = 5.6

MNCP-2G  SPH simulation

Box  71.4  Mpc

2x 109 gas+dark

�/ CDM modelWMAP1

Mgas=1.4 x106 Msun

Mdark=8x106 Msun.

Mhalos> 109 Msun

Smoothing: 700 pc.

Starting z=50

currentlyat  z=4.9

Computational resources

GADGET2 TreePM+SPH

800 processorsof MN

10243 meshfor FFT

11,100 timestepso far

Total computingtime:

2.7x106 hours

313 years


