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  clustering	
  WG	
  Project	
  73	
  

1Gpc/h	
  

Mul$Dark	
  Run	
  1	
  

www.mul/dark.org	
  
DR1	
  on	
  April	
  5th!	
  

First	
  results!	
  

CloudcroC	
  BOSS	
  coll.	
  Mee/ng	
  03/11	
  



MULTIDARK	
  suite	
  of	
  simula/ons	
  for	
  BOSS	
  studies	
  

1Gpc/h	
  
1.5	
  1015	
  h-­‐1Msun	
  

Lbox=	
  1000	
  h-­‐1	
  Mpc	
  
Npart=	
  20483	
  

Force	
  res.=	
  4kpc	
  comov.	
  
Mpart=8.77	
  109	
  h-­‐1	
  Msun	
  	
  	
  

Mul$Dark	
  Run	
  1,	
  Prada	
  et	
  al.	
  2011	
  

Run	
  with	
  ART	
  code	
  by	
  A.	
  Klypin	
  

Mass	
  func/on	
  



The	
  maximum	
  of	
  the	
  halo	
  circular	
  velocity	
  profile	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  V2

max=max[GM(<r)/r]	
  
	
  
is	
  a	
  measure	
  of	
  the	
  depth	
  of	
  the	
  dark	
  ma`er	
  halo	
  	
  
poten/al	
  well	
  and	
  it	
  is	
  expected	
  to	
  correlate	
  well	
  	
  
with	
  the	
  baryonic	
  component	
  of	
  galaxies	
  such	
  as	
  	
  
the	
  luminosity	
  or	
  stellar	
  mass	
  as	
  followed	
  from	
  the	
  	
  
Tully-­‐Fisher	
  rela/on.	
  The	
  maximum	
  circular	
  velocity	
  	
  
at	
  present,	
  for	
  dominant	
  halos,	
  and	
  at	
  the	
  /me	
  of	
  	
  
accre/on,	
  in	
  the	
  case	
  of	
  subhalos,	
  gives	
  a	
  be`er	
  	
  
match	
  to	
  model	
  the	
  observed	
  luminosity	
  dependence	
  	
  
and	
  evolu/on	
  of	
  galaxy	
  clustering	
  from	
  high-­‐z	
  to	
  the	
  	
  
present	
  (e.g.	
  Conroy	
  et	
  al.	
  2006).	
  Another	
  example	
  	
  
is	
  the	
  recent	
  work	
  by	
  	
  Trujillo-­‐Gomez	
  et	
  al.	
  2010	
  	
  
where	
  they	
  provide	
  LCDM	
  predic/ons	
  	
  
for	
  basic	
  sta/s/cs	
  of	
  galaxies:	
  Luminosity-­‐-­‐	
  and	
  	
  
Baryonic	
  Mass-­‐-­‐Velocity	
  Rela/ons,	
  and	
  	
  
Velocity	
  Func/ons.	
  

Velocity	
  func/ons	
  

Comparison	
  of	
  the	
  observed	
  Luminosity-­‐Velocity	
  rela/on	
  	
  
with	
  the	
  predic/ons	
  of	
  the	
  LCDM	
  model	
  (Trujillo-­‐Gomez	
  et	
  al.	
  2010)	
  



Velocity	
  func/ons	
  for	
  Subhalos	
  and	
  Dis/nct	
  Halos	
  
MD	
  @	
  z=0	
  

Dis/nct	
  

Subhalos	
  

Results	
  from	
  
BDM	
  halo	
  finder	
  



MultiDark real space correlation function at z = 0 

* 1-halo and 2-halo terms clearly visible 
 
* Simple halo abundance matching technique  
   to get the correct number density of objects 
 
               ng=nh(>Vmax) 
 
* Consistent to clustering measures of the local  
   Universe 

r = (x2+y2+z2)1/2 

_	
  



MultiDark 2D correlation function at z =0.53 

BOSS CMASS, White et al. (2011) Multidark 
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Vcirc> 375 km s-1 

<n> ~ 3.4 x 10-4 h-3 Mpc3 



MultiDark projected correlation function at z = 0.53 compared with most 
recent BOSS estimation from A. Sánchez for CMASS sample 

* BOSS estimation of the projected CF  
   for 0.4 < z < 0.7 CMASS sample 
 
 
 
 
 
 
 
 
 
 
* In practice, the 2D CF is  
   integrated up to ~100-150 h-1 Mpc 
 

First	
  results!	
  



Redshift space correlation function 

z  z + vp e c * H-1(t) 



BIAS 



Satellite Fraction  



Plans	
  for	
  mock	
  galaxy	
  catalogs	
  &	
  new	
  simual/ons	
  



Mul/Dark	
  Database	
  
•  collabora/on	
  with	
  Astrophysical	
  Ins/tute	
  Potsdam	
  (AIP),	
  supported	
  by	
  

GAVO	
  
•  Database	
  for	
  MULTIDARK	
  simula/ons	
  will	
  include:	
  

–  halo	
  +	
  galaxy	
  catalogues	
  	
  
(posi/ons,	
  veloci/es,	
  proper/es)	
  

–  kinema/c	
  and	
  density	
  profiles	
  	
  
–  snapshots	
  of	
  simula/ons	
  (par/cle	
  selec/on)	
  

•  design	
  similar	
  to	
  Millennium	
  	
  
Simula/on	
  DB	
  

•  compliant	
  to	
  interna/onal	
  VO	
  	
  
(virtual	
  observatory)	
  standards	
  

•  Web	
  interface:	
  	
  

"   direct	
  access	
  via	
  SQL	
  queries	
  
"   store	
  results	
  of	
  queries	
  in	
  own	
  	
  
	
  	
  	
  	
  	
  database	
  (registered	
  users)	
  	
  
"   history	
  of	
  previous	
  queries	
  
"   on-­‐line	
  documenta/on	
  

www.mulNdark.org	
  



www.mulNdark.org	
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Thank	
  you!	
  


